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Seor sfﬂgu.l@mmj
HEMELEUI, 6T6MV.6T6rV. 6T60T. HeLEN HIMIEUETTLD.

"Uw@im silallwed wHMID QAFTHlLHILUSHT Scmemn  CuUIsHG GMSHS
PETDIeUG LeTarmlGé SmSSIhEG" (3 International Conference on Recent Trends in Applied
Science and Technology) UELGeUM SINIONWIEL EMOLILSEHL 60T QeD6TIHG  6ThIGHETSH
61610.6T610.6T601. SV BiMQIETHHGL BL GSLILIGUHO CUIBHLLALDFE SiemL HCMeT.

(TRIGENG]  6T6M0.6T6rV. &HeLAT BmiQueTOMETSH L BB &HenTsd SiMleliled LmHmID
QFMPLMIL L HUmMiIFHUND b aNahGHADE. SLhG Hev QYenihaHenTs: Qerbleneo
oM (WEIhlemew  Quruwied  rewelf&er WLEHGCL  Pan(HCHTMILD  HIOMIGELD
CumULL. gImiss s (Bmrsamer FJalGCHs uIaNgLpsailed CleauaMull (B eumHlerment.
Geylld omeviey Li[HeuSHHGeuCW glle] SAbhgenemenul GDLUGSHS LOT6II6U]TSED S &HTCH
e Sple] HULKSE@ESTE HHugeall alphé a&6@GalsHH QUIHHHTCOMD. hSHg)
CupmaiflursEpd UL  Syile] S LR&mer GmHGsTE(h HoUuUTs ule| BHLE
QUBATMe]. QHSHMSW  FHLPeOleL SMUCMHIN SYITIEFH &FMHS Q& [HHSH RIS
STIRIGET 6T6rV.6T6rV.6T60T GQUITMHIUNLIEL &HeLEMFIUNCL BL SHIUSHL QUHLELDEFS ML ECMEIT.
SMUALMAUND SHUGID, STIALMAUND AHHUUGID HGeD Seordimet Lflgemeou|d
LEAPFHOUWILID HTHFalqUlFH PGD. SLbHS HIOOTEUIGEL WNSUCUIHL QHTLHEOHIL LI
aleaMj&FHUNeL G (WHHW URIG uHESH BTEHSeMed, SNCWHESSE, LU, C&IILeT,
eorm wOMID Hev KRCITINW BTESGeT 6TeTUHE WIHM SHHSHSH FJHD @QeLenev. Q&)
Curestm BIES6NEL  QIIdL UGLL (PHL BIMIUEFSH Flemm aleny Meliicd MHMILD
QampeLHILUD  SHSHS BrESafsr  SMUCALMAUIGCH sONGSLLGEDS  WLOHMILD
&sH&UILUGEDG. SMUALMHAQILN HbhsmeareaGear HMHE UMLLUUTESSHDGL QSTLHMIL LI
QaMTENGGD  UNICHTIR6TMET  6T60TLUSME& UL  eilEghEhmenNaem MM  CUIMIETSH6T
QUMDEHEMSCII FTETMTGLD.

TRIGETG| 6T6rV.6T6NV.6T60T. HeLel HimieueuTLomesrg HmLLm NesestennuNed @bHa
QI(BLD LomETalf&HaTesT S ImiFs Hmemest CLLUGSHHMISMHSTE Q& GCUTETD LOMBHTH ST,
SHSHSHTHhGSHET WLOHMID QFLWeD eNaéshger CuraimeldHeamm gour® CFuiaisHed
Guprm. Qu. @orwemtl aujseT Fallj (PMETLLS STLlg QI(haug LAPEHN aN&HME).
CogIld  SIUHSG 2 MIGHMEILTS @Q&SHHSIRMSE HOUUTS BLGS CUIHPULMHE
Cmesmer@pld  (penereuy. . Feafleunrger wLOMID (Pt (WHFH QFHH6L
umeorig el  YECWMTHSGD Q&EBSHSTREG HDEE 2 MPGGLD  SlMETaI[HSGLD
OEIOMHE eUTpSGIGmen QFflaNssH Ce&THCMsT. Q&HHSHIMEG FHL HDULLOTS
BOLGUD  gpuieumerjeer  gjeusgl 61 siMaluled WMMID  QSTHOHIL LD  FTHE
Np&semensenen eNleunHsg LweTeum Geusu(Bd eT6itm 6oL 6T CoHL(HSHOSHTeTHCMED.
Qe @D sTeLmGalled @& Gumsim MeNuisd WHMID QSTHOEHIL L &(HSSHThINS
CeTGogyild BLGFH SiMleliied WoHMID CQFTHLHIL LGms Bd SODCLLTHUNGD eleTfHS
@enGeueslley, ISTA, IACG, ISPA GUTETM SIEMOLILSEHSE 61601 2 6MDTTHS 6UTLDSHFHIHemern
QxReNG & Q&MeTHGCM6DT.



Qupm. &. &medl6UIT S 60T 60T
PGV, 6T6rV.6T6MD. 6T63T. &L [HIMI6U6TILD.

wh  SeuslgeNl  BILTY  (6T600.6T6r0.6T60N)  &Hevall  HMeeTHHerr  ylle)]
enLoWILh, QenGeuesiled SifHewed SlenLoLiL, @bl Sifeuled QFMHCLHIL LI
Fal Lol (ISTA), Qb Lig & eUenj&& SienLoLi (IACG) mHmID QbSHlul
BimwmemeouNwIMLIILIeL SIEMLOLILIL_ 63T (ISPA) @6memiih "LILIsHIMI SiMaTed LOMHMILD
QBMLHIGLHIL LI Sl6oT @estemmul Hemevser G&M&S CLOETTMITEUS) uesteormL (h&%
&S SPHIeNs (ICRTAST-2019)" (3" International Conference on Recent Trends in Applied Science and
Technology) 2019 gyld  Sy6001(H, QEFLIL DU LOTGHLD 19-4d CHH(PHL  21-gld  CHHeusnry
BLGSHEMG 6T60TUG| 6T6016HG NHS LHNEFHMUWS SHEMG. SSMG 6T60H DEIOMTHS
uMpsHeness QAsHleNGSHs QHTeTEHCME.

Qs SHHSHSTRMS  HLOIHL  BLGFuHEL SRIEMAT  (LP(LHEMLOWITS
FEUBSHSCSTEIB 6O  6Terv  6Terv  6T60T  QYUle) 6OUWSHET LeopGevedj Guim. Gl
@umeml eufseT FHenevenioulleomer SiMalwled METSHeT WHMID CUITARWITS6T
GWaMHG eteorgl LMIML B&EET. GOILUTS (WemeTedlj. oM. Fafleumger LOMHMID (LPEOETTEUI.
WHg QhdleévL LTEIIQWIHT euj&Hefler QU WWHE QeummuUD QUMLDESISHSET.

@Qetim 2. 60&HCD 2 EUSHLOWIDTESHED 6T60TN MMM  HHTFCAFTLME  C&Mesu(H
SRIGE WIDTES (PWDHHSHHSOHTEIE QEHEGLD Qb ChrsSHed Bg SMCLMHUIND
&5hHSHTHIEG BL GGG 6T60TLG UTCOINESHSHEHEE).

Qs SHSHIMGLD OTEIITSEHSHES USLPAUNHD  SMNUId  SImUIEFSWLITeTISeT,
QFMHEL ML QYUIQITETISET WOHMID SHeLONUTOTISHE@HL 60T QST Q&Teu®  &higherileor
SIMEMEUU|LD SPIMIES ETTMTMSMBUILD UTSSHISCSTETT QY HHSSTHG @G HWHS
SeMONe:  QhSEGWLD. QeoTm)  LOmEwIeUHET QU@L SMQID  FEN&HEF S Sn6uT|LDSMeoT
(HISTLHH BID  BILIgedT  QUTGBOMTHIGMSU|D, SMaluisd WwOMMID  QSTLHL
HLUSMSUID 26085 STRIGD 2 WTSHID.QFH CQSMH &FMjHhg LwleTUT(H&Hsmenil LHmMiu
SIEWENDG &ML  YIMUFHMW UGS NG UHW QHTHL QFTLHRS LTOSHHDETH
e, @FH QSTHLHUTSEHSGSLD, FUPSSHMGD LIWLGTUL &HFalqul LHU QUITIHL SHener
s(hNg 68 2 Gald. HTUAWLMAO rmUFRamw Cmesmeierer QCrMUNW BHTH &6
2 608 SITRHD HMhH olamGeas GCume B SMUALMAUND YIMUFH YTaUSHMS
gneworg oG BTG 26086 SRS HDHEH lamhsé Qs SHHSHIMGD QINIGSHS
Geouctoi(hLd 61601 EUMPSHHHCM6IT. SHHHFHIMSD WHSLIAUFIW QeumDQuD e (HLd  6Teog)
LDGOTLOMIHS QUMLDS &) &6,



Gugm. Qu. @urw&mL
SV (Y TMILIES),
6160.61610.6T60T. &6V [Him)eewTLD

gTer.  6Terv. 6T, QuUTOUNWIEL  SHeveumflujd, @enGeuesiled  SiemOLILD, @hEHL
SiMaliied mMID QSTLHLHIL L Fal L enLLD (ISTA) Qeneuihg GFLLLDUF 19-21, 2019-60
‘UMl siMiefluled oMb QSTLHLHIL LGHlem Sicuenioll CUTEHEG GMSS CLPGTDTEIS)
uetTem_(0& SMESIHEG (3 International Conference on Recent Trends in Applied Science and
Technology)” BL &GOS CU@BD WEALPFH SMLHCeT. GID Q&5 (HSSTRISLOMEISH
SMETQUBHEGD @ HMhE ML ILaITs Q@HSGLD 6T6Tm HLOLHGCHET.

‘glegleunygglev srsbd QFg ol (B SipsTar afimL sLGeaudHe Uweflsbsnev™

616010 FaHMM@G MU SlgliLemL YflHed @eLeLMDned ule)] QFUIISTED  6T1HS 6 LDM6sT
LWIgDID  @eLemev.  SpUieumenj&et  (p(pemowimest LfGGeon® gplemer  GLomESmesurLmed
LLGCWL N&EF OMhHG UmLLULSmET 2 (HheUTHS (LPlg.ULD.

Qb SHHHIREET WPHEHW  CHTESCL  FMUCLMAUND  ifielued  WmHMID
QEMABILL &BHSHGISHSmeT UMM Q&TaTeICHTEH WL (BLO6L6IMDE 2 Wifhlene SiMeNuied
smihg oMeney  aNfle UG H8ICH PGWD. CLEID @Q&&HSTRESHT  ReV&HHTIS)
SiMalied wmMID  QASTHLHIL LUGSHeT QFweoLuTh GMSHHID, UgshsealsT LLGCaIM)
LUGLUME| (WDenME6T, [t HMID WBHET QSTALBL LD GMN&HS <WImisFs wmHmID
suDOIET  (PSAWSHQURSDETD  UOMISHIUH  HGL.  QEEBSSTRISSS60
LomewuIe&eT, 2 eMpML(?  WwOHMID CeuelBm (B eNEhEpmallasT WMMID  HeLONWITENTS6T
SHGET &(HHFHGHmeT HTUALMAUND  UFLTNSASTETOT HeL6D GLDHEMNeD SMLDUILD.
Cogid, @& Qameoupsmm &MHS HMQUSTRIGHT HhGH LUHW  SWTFILILSm6rT
2_(HhUTSHGEUSMSTET LITemGenI 6TeMlenDIITGS Feps ST eUaTjFSNSHG QLHLDUMRISTHMILD.
Qhs SHHSHTHGD SEMLILTE Slmeiaurs HhGemer LOMID QFWLTHMEmEL GLOgYILD
2 WI%HS SFSAMHS HLpaITs: enu|d 66rm BHLUHACDT. QFHHMEW (LPSSHILISHIAILD
QMUbBS Q&&HSHIRIG CeummMieum 2 arnmm eIMDSSHISHCMedT.
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(. QUTETET MEUSHCHIT

6160 6160 67607 SYUI6)| emWIIPLD, SODPHTEH QerCeousnNed MaNuId SeMLDLILLD,
AnHw MeNuicd QSHTHOHIL L Fal LemLLD (ISTA) @hHI Lgs elemjFsH SienDLILLD
(IACG), @nslw HmwmsmeouNumiNwied emwld (ISPA) Qeneuihg Q&FULDUF 19-21 gyLd
BIL&afed LM Sielluled wmmID QSTLHELHIL LIGSHET UTuemDLICUTSHG 616010
Qum@peiled  ueTeTL(h% HHSHTHSD BLHS @QEoUUg O HGHS WLEPESH
SIeMEH6TMG).

&HCy T eletIM 2 AMG Heuemenr MNP SLULGSS 66T  HLOILPEDT.
&HEUCHTHT6T 2 LMBLILIML & Qemmelsst el6oTm HulLns QHS sHyelemest Heallbd
(60TMID  HoumHll SHJel UM emL m&el alflur@® eTearmID el LIGGuLITL 6nL
2 EAMEG UPRIG (PGHEL OMHGH6 SLOILPEST. QFHMOTGLI a6TEhaL CLI(HHSH S,

‘BT (PHV T(PSHABLVMD Y H)
L&6eUsHT (PHHCMH 260’

6160TmI, PH HMLGSHL sHHTUNLOBHS 6ubhsd @B UGSHCW 2 sbmuinml. b
2 eUemG eI &HHTUGCET @Qhs 2 HDEG QemmelsTmeuTsi. SeUCET HoetT 6T6TeH)ILD
QUTBETLL. HHEGSmaNled (PFHL GMETs QEHGSMenaT WITHG CULPHIGILIETENT QT (EHEIL
Auehsms. @5 SiMeNd. Qs ANONWD H5IUEMS 20ENESE QPRSI (LS
LIHG6 SLOGeT. sieus aufld GCameaTDeLHGeT. 2 &l LLGaIm UGHS6Ted eumipLd
D&HS6T. SUTHEATELEVNMD GHIGET FHMUIDEIETNE(BHS C&HTEI(HEFHMm SO CLomemi
Coaugraa b aNHHTeHaDd C&TENE FHhGEHHOHET @) QMHlenul o (HhauTésE  Slalrel]
Qurpsailed @Qenmedenest QUNLL G QFHTLRKITIHT. Quid @eng BIL &S SLOILD 6T
WHs0TE  WEDHS SO QUMD BIHOTEND Sibiallled  HBID  eTaTmID
Qeneroig  SLOD  eTeIMId  UGUQUWIT Qubm Qumedleyms QHTLREMHMI. QuIMHMLOILD
eTeoTLg @Quioums  sTRSLULGUGID Cuslu@GeugibrHul HOL. Qemnsd SLOD  eTeTUS)
uesomsoNengH &I urLuu@d SO, BIL&SSSLOD 6TEOTLG| 9L 6LLITL 6D & (EMh L 60T
2 UITSHSLILMHD SHLOLD. Syeormed SMaTied SLOLD 6T65TLG| 6T6T6M? FMIS QEVSEILIMISETEL
LeLGaumIUL L. SiMiealwled Q&FWISS6T BIFDLSSL &EeoTment.

&reus GHLUSHMGE FMHS 2 608SCHTET 2 6TULL  Sn6aiHSHS CameTsailey|d
BopD  eeuGeum(p, HESPFHNEGL L6TamId 6 NN SHFHIEUD L RISU6TOTS).
Sleneu QiDL HGHGIULTHCeUT CoufHwled H&HHULTHCUT @ (HESHE0MD. @6umenm
Slglienl.  SMNwed HSHGHIURIGET 6T6oTl. MM HSHFHIURISmT eNT&HG6USNS
SiNaNwed  HmeLEQFTMSHeT  LWeTUGSHSHL  UBHE6eTmest. MM &6V FQEFTMHEENT
QevsHwmisenNed  LweTURSSLUUGLL — Quieourssr  QEmmH&HeMNed(ph&H  CeumiuL L 6.
&EM6LECFTLEMG €(h UMTUIEHM EUDRISLLGE TS UMTUMISSLILL L. &Hen60&CIFTeL
@@ sfalwed gamlenear eladsl UWETUGSHOTDS. Fhe QeusHnseafled Lo



siNeaNwed QEMMH&ET SMEILIL(H & 6TMeEsT. SHeTtTemUNDL HLOLD Sy JeusvfSeT Levl] LeLGeum)
FleOm&eled MWL  SMLEQFTHEHEMET 2 (HEUTHEIW6TTeT6oT]. QUMD  SiMeNWIeL
QamMAleLBILUD Ceousons euaTjh UGB Qb STLLLSHEH6 Guemnev HTEHSaMN6, LM
Qumilseiled, @OLUUTE R  CQumbulled oNwsEss HGEWeTIMG  AMauled
QeMAELEHILULD  euenhGIeTenGl,  eUeMIHHICASTEIH  UGHHTME. 6TaarGey  @QGleen)
eyenmhglener siMelwsneow|d, @6l suenmreal(HéGL SiMealwsneou]d SLOLHL eenéss
SOIDE  HMELFQAFTMSHET  CHMEU.  EHMVEQFTMSHmT  LweTU(HSSH  sifeuled
ueLLUysSmens sfled  allend@ld  siMellwed [HILseT  CHemel.  HLODS  HM6LE
QemmaemeTwd  SLAHL TFHLIULL SHMeNwed  [HILSMUD  H6iTen)|L Q&ML G
siMeNwied SO, 2 VESRIGLD @gleusny  euenjhglemer SMONWIL  LeHL LILS6T
SHSHGHIURIGEHT HMTHMGHU|D HLALHL 6uqHFH FHO(PEG euend C&jEHE GCeoumn(Hd. 2605
sineNwed, QuruNwied WMHMID QSTHELHILL UNTTESNSET AMTHEHID HeUUIQUT(LS)
SLOIHIL HemL &8 eulfl QFLIHTELSTET HLOPEFHDTIHET Salied Ui FRHULG
LGIEDLDSENET LML SH&H6U6L60 LismL LLmeN&enTad SHaLpelr.

siMeNwied HMID CQHMTHELHIL L HYITUFSH FEhHMSUNL I (HbHSHI6WITDID M EHIT
QUHLSSGeT etTemmUl HLOILP6EN6T LemLLILMeL SL (B, UbHSHEL, LOen@SSHetoentl, S,
Sfl& Gumettm Lev &LOLD QEmm&eit, Kattamiran, Pandaal, Milakutaanni, Cash, Arusa (in Egypt), Rusa
(in Iltaly), Rice (in America) 6T60Tm) 2 60&l60T LIV GIOMOIG6T6NT LIWIGTLUTL Ig60 2 6TaTeNGHE
SMEUSHETCMMD.  S61meL  @etTemmut  SHLOLP6HT HONSSHID, LM BT(HEHeMNeID S8
UL LIUSemen 6Thg GCOMAUNeL UG TDTET. Q&FMHE QLmPenw! Lmhg N L mGeor!
ger? Qb seuev  Hlemew eueny  HLOD  SMNEHIHT  @LLD  FHyeomom?  HMleIluled
QBEhEmI&Gan aNfHAS(PRISET Shiallicd PSS oliwi CFI&He eumf!

uevgmest GG wevgmssr MHGH!
SiMaNuwied LOLNL &S eumiy iy
QumiluNwied HLOLHL LGISEL L LGl
LGSGHIUD FLALAEL weons Q&af]!
S|(HRISEM6L Lievad GLAILNEL Q&menaii:
LGSO QERIGL aEHHL & Qg
LDEVITHEMED (V6T LOMHGIT LI6V (LD
LIS CLogenr SMUGLLTLH QuissTm)
FHEL UBRBIET aiSL e

&MHE (L GUTCIENeL SMeVD @6LEBIL
SeuoteninenLoll GUTLDGILD SLeum G Geor
6U6TUTE0ILD EU6IT6EMLD UMISSHL Clumm
LB HGer allenr@ el

Shsaliumd  QephsLlenps  Cgeiemliger  QumeGerrlemnl. o ulgmis — Q&meunG®
QUTDHGHIQIMBLD — SlaTUTHEGeaT, QhsHed  HHSHIMISEL LMl Sifielluled  MMILD
QBMALBHIL LIGH6T HeHemOLICUTEG UMHM Sl SHSSHISHMmeT QRIS &HSSTHENEG
QUMD C&(IHMISET,

S160TL|L_ 6T,

(. QumeTen MeUSHCSHIT



pemeaulj. GEg). (& 6vorGa o6
Hmieuesy - emeveulj, ISPA

SHHSHTHhGSHT QeuelGalm MILQIMISENETS QST CUTHENET  6263TMN6NETINES
LOMHMID  SMETUHSGD eUTSHeTN6tT TEHuITIRIGMETL LATHS CEHTeTer e eumLiemL
QIPRIGHETDG. LLCM Hemew QYIMUFALITNTTEELES (6 HNHMS QUPMHIS LLCIM)
& (155 & JThI(S &6 gmumr@® Qauw Geuetor(hLd. 556160 uflrmHmLd LHMILD
QaMALHIL LURGafer CUTSGSHemer euaTjuug GMSS LTl L emGUid C&meun (el
SHHSHTRIGSHET SUSIID. SHHHTRIGSHET LFeroU] URIGCHDOL, 2 WTSH] 2 6nIUITL 60&6T
LOHDID YFleoLowme &@hGHG UflrmHmrisaisr elleerauns (pEALL G SOMED FLHmev
2 _(IH6UMEEG H6TM6TT.

6T610.6T6V.6T60T  gylile] enwwid, @enGeustiled  NaTid  siemwliy, QndHuw
SiNaNwied QHTHOMIL L Fal Lembl (ISTA), @bHw Ugs euenj&s sl (IACG)
O @hHw  BimwremeouNumiNuied Sl (ISPA) 19 — 21 Q&ULLbUF 2019 §eL
‘UMl siMiefluied oMb QSTLHLHIL LGSlem Sicuenioll CuTsHEG GMSS CLPGTDTISH
ussteoim_(h% &HSHSIMEG (ICRTAST-2019)" 6T60IM HEMLLILNL &FJUCHEF &H(HSHSHTMIENS
gourT® QFLH TS 6T60TL H6L HIT6dT LOHILPFHIenL HCMeDT.

Abs SHHSSIHEG SlMEHFH  YIMUFALTNTEEFHGD  SYIMUFH  OHMILD
LGIEOLOWITET  §&HeU6L&Gemen LFILMMISQSTeTaTed, rmiFfHulet rsHems GU(BSSe LD
@@k afl EsGL. HFFwLTs, @Qhs UTEITLGE SHHHTHG  SMETSHH
ST SUITOTTSHEDETU|LD SIMNEHTHEMOTU|LD )] GoemL_ufed AL (1 (GRS
O (HLO6LELMLOEL, [BTLIq 60T SHeLOTUTET (PP SWIMUES SOTFEFMEHMG 2a1EHGNSEMF),
@Qaerr  cpeuld CHFSHe  QUTEHSEG URGMNGHADS. Qbs UM (Hé SHHSHSTHG
hEswions umGsHuTaTfeEafNemL Gl  Lglemwwimer GCuIrFamersemerd Greoi(hd HMID
UHw  sauGigliyser  womID  QSTNLHIL LURSE@p&HSTET  LLGCAIN  SHlEDMDEHEHHES
aflIGSGLD 6TeTm BLOUSHCe. HLLNGS Qb Hevall Hmialarsded @HCUTETD (b
LetTeT_(B% SHHHSHTHINS HLHHOUHMG SHlEMEUT L|JEUCVI (LPEMEITQI]. 61610, FMeOI6UTS60160T,
(PHELAI], 61610.6T6M0.6T60T. SN Himieue SimLDLILITNT), (Wemesteuly. Q. @pmogmdl,  Ljev
(PSHELAIT (SIMLEH), 6T61V.6T610.6T60T HeLON HIMIQUETTLD, EN6M6TUT SMLDLILITEATTEHET (LP6MEITEUI.
WHGH QFHSH6L UMeTIgUIeH, QLITUIEFS  aIEhEhTertl, 6Terv.6TaV.6T6T &Ll  Himi66uTLD,
Wemeutedl]. oM. Fesleungest, ogImMUIFH eNehepmefl, eTerv.6TarV.6T60T &  QUISES 6,
QeGeueslled — ISTA LOMID  SUTHENG  G(PMEY OS]  UTDSHHHCMeT. Qbs
L6t (hd &(HSHSIMHEG (b Quili Qeumdlenwl QUM euMLPSHISCET.

=
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@mmﬁ. WPHG Q&H6L LIT6udTIg LI 63T
SLMLIES aNEhEpTerTl, 6TaV.6T6M0. 6T60T. &L HiMIe6UTLD.

LwmIm  siflellwed  wOHMID  QASTHOHILLUSHT  Sigmsnl  CurdEg  GMNsHS
COETMTEUG LGTEITL (hd &S(hSHSThINS @Qeneunr enLOLILTeTITS @\(HhE CFLILLDUJ 19-21,
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LOMHMILD LIESITL &M b JTLIG 6L
R. QeumIGeusv L. QRWIHSE, P. STTHHCHIWIET, R. FFeU6TT GLOM]
PP-92 | CLUGSHFHUULL Q&HsTaNGSH WHMID 2 ulfliwed umIseT CsmesrL. | 319

amGeomemaL HTCETTGLOMIISET /LUTed) 3,4-6T&HHeSeTemL 9 &HENCTmeL/
Ce,Eu-&MeLEAWILD LUTEVCUL Seveneusnil G&meL-CIYeL (PemmuileL
SWTHES60
M. &Greg, P. 6uqCeleL, R. FI6UGET GLOM], L. QRWhE), P. &TI&HSHCEWI6T
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@afO6T6T (105G &FlW 4MHMEL ML GNHS GSMISIWL LHMILD
B6TUTL_ M6V (L 60T C 60T IT & (8 & 61T

C&. &6LWIMEEI&HSILD

Laboratory for Photonics and Interfaces LPI, Swiss Federal Institute of Technology
EPFL, 1015 Lausanne, Switzerland

SeoNbLy  61FSESH MmSTe] AHSHUUCHT(H 26085 LESHETASHTNS QHTL[HE)
HsNSH AUGEDG. HHW BOHMO ML, GHOILLTE eafiflsenpss &l
LDI6STSHEVMIGET UG, SH&HHH UL QH 2 evseamaill 6fess CoHemeausmul
LIS H QFIL 6@ (pSHHWILDTET FTHSWILTET eULfl. Rbh& SFTUSRIGTS Blgss Faly
SLOMUES  eP6ITM  HMV(WPEMM Gl  LOETHELMRIGENET 2 (heUTHSILIETENTG).6T6VEY,
&liglg LOOMILD HRBleTerv Y FWUMMITEL Sp6ur Gl WeTTHELMIGET )L NeT, Sleneiled
euemEN& F HWNs 2 MHusHE QFutiul G wedey allemeoullsd aNMSLILELD @ HmevsE
WHTFSWenL_hGlemernenr. LS QUIT(HL &6, 2 (HeUemIDLIL&GET LDMHMID  6llgeUemLDLIL|
& WM g LML UL CLOETMMD &MV (LPMM Gl LO6TSHe0MISET [HlemevLImest
W TCAIMMGHDS DL EGTIMenT.  SLlgL D-gp(HRISleneunhg  peflbl6ameen(LDd S mis6
Quilw QUEGBHST HSJRISET6T (L6D 2 WIJLOME &L gL MISEHL6T) 6T CHemeudHemenLl
UisH Qaleudled QUi HTE&EHMEG gOUGSSHID 6T60Tm BOULILGEDS. &Fmul-
2_euISMedT, UTedln  Qggs el GLTCITRRFagsTav WMMID QL L 60- &6 s
MMV (H&HET Y H WM &([HSHMS SlGLILIDL UWITHES C&TEIL. GILOeLEOIL UL LD,
Qeo@rs (WLOHMID QB&HLPeUTET) GFlwl LOEISORSGT QhHg THFUTTLLGHDET B
Geusloms 2 (Heur&lermest. Qbhs CLEFH6L, Bl HMID GMISIL STV (L 6TCETMHMIMHIGET
GMHS Hev HLLMGEHL 60T Hmev Hlemew GMNSHS H(HSSHLOMET LITTeneUem 6ULDMIS

(WWHEAIGUMLD.
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Short and long term perspectives on photovoltaic solar energy harvesting
K. Kalyanasundaram

Laboratory for Photonics and Interfaces LPI, Swiss Federal Institute of Technology
EPFL, 1015 Lausanne, Switzerland

The world population continues global energy demand. Intense research spanning
five decades has produced three generations of solar cells. Solar cells made up of Si,
CdTe and CIGS have matured to a stage where there are produced commercially in GW
scale and sold at affordable costs. Third-generation solar cells based on new materials,
morphologies and design are making steady progress. Building-integrated photovoltaics
is believed to make a big impact in meeting the power needs of big metropolitan cities
(with many high rise buildings). Thin film, lightweight (and flexible) solar cells based on
the concept of dye-sensitization, polymer bulk hetero-junctions and metal-organic halides
(Perovskites) are fast emerging to fill these expectations. In this talk, we shall try to
provide a summary outlook on the state of art along with
some of the projections on long and short term breakthroughs.to increase along with
Increasing energy consumption per capita. Solar energy harvesting, particularly via

photovoltaic solar cells, is one important viable option to meet this increasing.
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&6 (PpHeL, 21, msmetr, &ifl, @@y, SMAFL Cumsim 2 Ceonsmiser, 2 uNFmHm
SLUQUT[BeT&eT  eTeiorenNevL_MIST WMMIULL. @uIHlIeL Geimiser Qameuerens Qnhs
GWIRIGEmET EhEHTET SilqLILEnLUTed, isryieueneiled WPWMEL  Lilhg, SMHE, HenGU|D
SN  LUFH  (GWIMIGmeT 2 (heumdHs GCouui(Bld  6T60IMML  GeumeiuiLd — eN&sees
SlgluenLuiled Qhg HLLICUTIHETSHmET HIGGUNLILTS MG SeUH D& QHg (LHWID .
cpevd SMHGL QUTGETSHeT, LG DTS HH&6T )semiconductors), & D& LO6HTSHL §SG6i
)superconductors) GUITETMEUMENM pLOLOTE JMHGHIQSTEIIL G LOL (HLOELELTOE  LOI6IT 50586l
L6OL&@GLD LNFLOLOMEUIILLOMeT LS G6UMGILLD 2 60SMIGEHD SHT(HLNIGHSL LI Lg.(1h &S 60TM6T
& WWOHH&aNL@nH ., ML )model) 6T60TM EDPSGSLLIEGLD LILAIHS (GH6UTCTIIL.  SHwuTSLI
LemLLILGET BsEG QUIIGID 2 &6 SSIMETL SMI6ITS ., 661§ HHSHMHHWL, amimjl
LOML6960  )Hubbard Model) 2 LIGWIT& &G, sTHTIewr Qeulil Hlemeouiled 918 O LOETSL & Sl&emern
yroom temperature  superconductors)  [HLDLOITED 2 (H6UMSHS  (PIGUID  6T60TMH  BHLOLNGEMSH6MUL
SHAMEADGE  .lisc CURISHFNBHE SHTium UMEIGL -Thapa-Pandey)-uUlest &6v  SIGTUT6MLOL
&6001(HLTg LILIT6TT  )Ag-Au nano composite), €2(Ih HlEMELWIMM S46TMEL  HUIMTLOMET SFMGMF6v0T GleuLILl
Hemeounled S8 s LOGTSELSGID Hemevsmil Junstabhle room temperature superconductivity MG
eNen&HWINeT 6T60d HSHFHMHGHHME SMg eNeurflliGLeT.
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Quantum Theory and The Wonderful World of Electrons
G. Baskaran
The Institute of Mathematical Sciences, Chennai-600113

From stone to salt, ceramics, coal, iron, copper etc., lifeless solid objects, exhibit myriads
of amazing physical properties. To understand these properties deeply on a scientific basis, at the
level of atoms, predict and create new possibilities, it is essential to understand these properties
properly on a quantum mechanical basis. From these efforts, properties such as magnetism,
semiconductivity and superconducting properties have been deeply understood; further it has
resulted in creating and discovering new quantum worlds. In these efforts simple quantum
mechanical mathematical models have been of immense use to scientists. For example, using
Hubbard Model, | have provided in my theory, a hope for creating room temperature
superconductivity in real materials. After describing briefly a remarkable recent claim of
unstable room temperataure superconductivity in Ag-Au nano-composite by Thapa and Pandey

from 11Sc, Bangalore, | will discuss it from the point of view of my theory.
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S FFT 2_6mMUWM6USGLD (PmMUTleL &l6O15ST6T LILG&LD 66T &8 60

Qu. @grwgmol
% ey GLIFLOGTW BITLT H6LEVH, Q& 65T6em6nT-603110

SbOMeL sifleNeirenid NGulem Lig “ShOMEMeL P&HSCUT SNGHCEUT (DI TS
SEMEL €R(HEUMS HYMMEMEL LMEMMT(H 6UME QPMMEVTEH MMM (LPIGULD " S6TDTL
umpeiled SLMHMEL QETMUIEHIDIITS R60TMI. 6THIGET CHTHSD Gl cpafl Ymmenev L6
SLOMELTSH  WIHMIQG PGW. HDHG HmeuHSHeiTemDmUILD, HeneowlmeT g,MMeL
LOMMHMISH H W E6STULD SH60T60)|6ML_LLI SoLUNweoLsems Qumm 56015560
QMO (PSS EHHE06 Q6T euem  aTi6eanpds  HevciTHenlerT  FHemGUTleL
WPHOILGHL 2 6lTeng. 6N (PSS SHaev6dale  BmiaicoseT 2 F5HMG
L QUNBSGLD QHBHTL&H6M60. HleNGSHTE LiqSHhiGHmeT eUTTHS SlenG (PEMDIITES Glall lg
QL6TH & (B &6NTS LMHMILD CGTLNLHIL LIS H6HT HM(DSLD HLOGI BITL 1q.60 eUETTEFSH ML WITSH
aMyeuSElevrmed. FleOlGamen et (PSS HaHeverlledT UFHTY CUTHeTTe  HeOSE e
Q65155 (h &6MetT CHHene CQeueBTL (B QMEHGLSMIL THTCHTSEHCI SMLOHE (1S 6TTM &),
BIR&eT GCumasma@erenr gulaNsd @QbHwmaled SWMHSSIULL 2 m606&T6(H.
SHITN(HSNTHOID SNTHEMTHEID 2 6Tem 15kg HEOIGHM60T €LP6L GUMHL&ET FFHT 6ig.el
GUMILev CQ&merseveled SIBSSUUL (R Symemul &CLmM cpeold 2 (h&sLLGSME.
sL@GUUTLmer Qeulul uflimmmsslet elemeralrsd o (AW Hedssmsn SPUMLOGHSI
Ceors  oiH6tT  auemjdH aN&HL  1cmhr QBESGLIM WHGHS S GLUUTEL 60T
2 MOUMUSGSLILGSHME. 2 mDIWMEUSSHLILLL  Hel&SMerT L&D Lev  Slemgsemern
Qaman(henen SMNECHTEMEU FHOTRIST6T QHTGSLUUTS OB (HSGW. S (HUuT (b
Slama|hé&HemeT 2. &h% (PmOUNL  WIOMIUFHET  cPeVD  HeOGEHTET  Lig&HHmG
2 MOWMAUSSL CQUTPG gOUGL SieNsCaTamear @LLbeLWITe| WLOMID ASDGS
&Myeuuiomest  Qeulil @mIGSHD EWIMMD GHMDLULSDSTE YUIESHET  6TRIGETTED
CmQsmeTeriUL (B 6(hHSH6sTm 60T,
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Silicon Crystal Growth by Directional Solidification Process

P. Ramasamy
SSN Research Centre, SSN College of Engineering, Chennai-603110

The law of conservation of energy states that “Energy can be neither created nor destroyed,
but can change form”. Energy is essential for human life. Generating electric energy from the solar
energy is ultimate objective of our research work. Since it has higher stability and higher conversion
efficiency, the silicon solar cells has dominated the market of photovoltaic industry. Due to the
incessant increase of PV installation in India, the indigenous technology development is indeed for
economical benefits. The need of silicon wafers is being fulfilled by imports from the other
countries. We installed the indigenously developed directional solidification furnace in which 15 kg
of feed silicon granules and chunks are melted by graphite heaters in quartz crucible. Controlled
solidification process is established by the controlled heat extraction process from the bottom
direction, so that the crystal will start to grow from the bottom to top direction with the growth rate
about 1cm/hr. Multi-crystalline silicon ingot with different plane orientations is obtained from this
casting process. During the growth process, the dislocations and thermal stress have to be reduced by

using optimal operating parameters.
IT-2

L& LiNbO3 LOMMILD LiTaO; LIQ&HMIGEH&SHT6 GeuhlgFFLomen
ellfleunsaUULL S[H55)

gGLmaf 2 gm
QUTBL &6 IMUFR Hmieussid, CHTCOMTG LIL&HMELEHSLNGHLD
2-1-gLLmanym 1, HCUTEG-, Q&6oLml, Owimé 980-8577, LILIT6HT

&womy Qe BIHOTEN(HSE@h&HE  (LP6OTL  LMeDL6T |1 (PeTQmPItLLL. [
wmiuflfevsnest QeuwnUL G Geudégwmerd, ‘GeuHsgwmsrupmiul eNifleuret &b S
Geuglgaomeid QerOenWING SUUGSSULL BeTanGHSIMUPH  6T6T6TCEUEITMTED, 6M6uTSH G
FamIseMett QFWLOUT(HSEHD ROMIMDUITE Q(H&H5FalqUl @ QUTHET GCeoudH&Fnmend
G RgQeeafied QFWeLUTL 16T eHMemL  GCauGHuluisd YmHmesaned L RBluims [
IGHMINL LI Hevsneudaflst Q@pLenL  HEFLTOIDLASHmSW BLigsSUUlL Cou .oeNSHmE)
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@@ UeTerAuNedphg @ CHMLIEMEG WI&SHHT wOHMID QeunHmiLd 2 6TefllLeumsnm
afleuGsHame. @& aupsswLTear Gouflégnmeaid BHameouildd JiMIDSSSLILL aNCLMmEL .
Hemew GeudHluNied YMHMEVIL 60T €RFIHGEUSHET CLPEVD-6(h SHENDGHH60T HlMELIITET, H6V6MEU
alessIUL (R oGt  QFwWeLUT(h  eMMIEMDUITS  LDTMIDETUUTDTUINDID ., 66T,
FaMIGEHEG @@ CQFWIflen e HoL&GWCUTs WLLHGCL @G FTHSHULLLIGLD
gamiseflest 2 MIULSeMNEO(BHS  cTeueNeEmEmIl  SHLOLLIGE VD  epedleurm(p  Lig &
Qened  MATGHMBUID HHSHHL ULUGEDHSMSHVID QFWIIFlENID  6T630T  SleT6e) YTl
Qameni(h CousAFFLOMEISHET AUSHUTUTHI &HHSHSTEHEEHH6 QFeLILIGIITGD CQeuriteniied
FHwrs  HepNssiul HetagCoudFanmsgenr Bligsslul L SHHHET g LliLenLued
MgO- &eolIJQUT(hend Q&L L. LiINbO) scs-MgO: LiNbO] (s3 LbMMID [LiTaO) scs-MgO: LiTaO] (34 [
LG &MIGET LULLD 1-60 Q&M(H&SLILL (heTeng).
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Fig. 1U9& &6 SiemLoLiL-cs-MgO:LN (LT)
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Extended concept of stoichiometry for new LiNbO; and LiTaO; crystals

Satoshi Uda
Institute for Materials Research, Tohoku University
2-1-1 Katahira, Aoba-ku, Sendai, Miyagi 980-8577, Japan

‘Stoichiometry’ proposed by Dalton [1] about two centuries ago has been reconsidered and an
extended concept of ‘stoichiometry’ has been introduced. The essential of ‘stoichiometry’ is that
a material in which activities of all the constituent elements can be unity is stoichiometric [2]
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since the unity of activity yields zero mixing term in chemical potentials. Such an extended
stoichiometry widens the presence of stoichiometric compositions from a single point to a line by
including impurities and even vacancies, which has not been allowed in the conventional
stoichiometry. By assigning the chemical potential itself to the standard-state chemical potential
of an element, the mixing term will be excluded and its activity becomes unity. However, this is
possible only when one degree of freedom is available for each of constituent elements. The
degree of freedom is examined in each crystal site by subtracting number of constraints from that
of constituent elements. Considering all of these the validity of the essential concept of
stoichiometry has been thermodynamically proved. Based on the extended concept of
stoichiometry, MgO-doped LiNbO; (cs-MgO:LiNbO3) [3] and MgO-doped LiTaOs; (cs-
MgO:LiTaO3) [4] (Fig. 1) have been developed that are simultaneously congruent and
stoichiometric. They are homogeneous in composition and show excellent nonlinear optical
properties. In these crystals activities of all elements are unity not only in the solid but also in the
liquid.

Li site[[INb(Ta) site D site[l
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Fig. 1 Crystal-site structure of cs-MgO:LN (LT)

References

[1] J. Dalton, A New System of Chemical Philosophy Part 1, printed by S. Russell, Manchester, 1808.
[2] S. Uda, Chapter 4 in Handbook of Crystal Growth, Vol. IA, 2™ Ed. (Elsevier, 2014), T. Nishinaga Ed.
[3] H. Kimura and S. Uda, J. Crystal Growth, 311, 4094 (2009).

28



IT-3
2_eusamailll euenj&fsH @G TTLEFH 601G (PO

wpomereujy GFg). (& 6vorGCa s e

HevS Hemeveul], SpIMUFS oMb eueTj&s
HeNg SLLFev 2.wj sevell dHmib Qrmiiss HimIUTD, Syl QF6TEN6T - 600 054,
Hmieuery - Hemeveuy, QihHw HMLTmeOUTWMHLEIWLED SLP&HLD
Guermer ugleureny, QUAWTT LLSHMEVEHSHLGHID, CFeVLD.
Goerme glemm Hemeveuy, QMWL FlemM, LUFMEFWLLIGT &6LeITHl, QF6TEn6T - 600 030

SOID FErHens&en, 2 euseammalll &au(RUlgLLSeT WHMID (PTCERTHMSHMS,
gluGHW  rmiES updw  siglusml  yflgemew  seflliueng, CHTESLONSS
Qarean(herend. YIMUIFHS &HSHHSHET WLOMID SHSHSTESMIGET, ST CILOMLHLITEL
Apuuns  Uihg  QsTEETILEL  6TETUS  SIQLLL WS  Qsmes®
QerLmsUUlLg. SlpaIl &evall UUNID  SUIUTATTSHET,  YIMUIEFE
sifelwed  SsIrH  QEMMSHeT,  (WemmUlg  QLLTHHTEL  H(HSHMS
LiH &IOS TeTauglev &lq 6oTLILI(h BT &6IT 6T60TLI)| QU LDUIMEYILD
SMWLUGEME. Ceid,  SblHled  CubulL  gfialluled  QeusSHulD
@6L6VITH HIT6L FJeuCH& SiMeuwied e &G H6v QU(BLDLITEYILD
SeoflemlLGSSULGHADITHET. SO  QIHUNDL  @h  FEhSlmsamwl
SINWSUUGSHIUSHET VD @emd (WOMIYILDOTE MMM (PlgU|D. 6TerGe,
SIS SYIMUES sWSTLISHOETS BeosoiUflul, SO  BerG  ANBS
ShUITaT&ET OMID 2 VCSRSID SO CLOTAUTL ST ETETEITSST,
ShIG6N SLTMLE el SLOID Quompludlev FLOIUNGS
uFGeuMmSLILGHTMTTHET. oy rmisfenw CmHAsTeTEphd CUTEH SSH6T Hemey
WL (B (Quantity) W& ShLblevsmsv, SrQwmerGm (Quality) LOI& 6L
WSSWIDTeTG. HBOMTUIES HeLL FILMEIGNS (Good) LWMHMILD YFEVTS
(original) QUB&S GCeusa(BL). S15&0Ns aflFlsmer eailevs] el upwms
CIFUIST, &S UMSIGSLUUEL TOTUSMET ReUQeUmh 4, FmlFSHWTeT(HLD
QeMHGISsTeTen Geuevor(HLD.
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BOG  SIMUERW 2 08MEG CoTan®h GCEJUUGH B SLEMOWITGLD.
sledeumm GCeJUILFMNG FEHens& e LweUBD. BMD CHIHOSHEHGD &EhFens ST
SIOTEBISTHED MU LSS FehHamnswnsad @Q@mss Ceueu(Ld.
FehHmesmW GCHIHOASHLUUSMES SHTHS &SMI6Uoil (Impact Factor) HOGHE 2-H6LD.
ST&HEsD  sryefl er6tug @@ FEhHmsullar earallm@w. Qamg HefluurL
pleureneny/ sevall HlemeowdHlemer, LHUNGUSDGL LWHTUGSSLLL &l TG
TETUMSHS SHeuarHlev QsmeTen Geusnr(HLd. ¢(h FEhFMHWINGEHT HTHSHS &IT6vofl
TETLIG) @y evor(h WHemGW 94,6601 (B & 6rfleL Qeueflwimeor QUM S
SLEMISEHSG eupmISLUULL. CmCaHmeTsafler (Citations) FJT&Hl 6T 6vorcuoilsemns
SG. JHS HTHESHS SHTJUNGHET CHTEIL FEhFMSBEET (§6MMEUTTEUDMMS
SMLIgEID (W&HEHWHFGIOUD uTLHSHFHTS SHHUUBGHOIMET. HTHSHLWD Smiyeuoil
BT HIF-IieLH eTeTUeUrmeL HL LA UULLGI. 1975 4600q601(bHG FEHEM&
CmGamer AM&mMESHeflev (JCR) GMUWILLULL H FEHHMESEHSHEG HTEHSHLD
&Meuf&er &eausSLLuBGEmE.

@@ &EHHMS 2018 SJYID ILEVTIQ6L 2.231 TN HTHS SHMyewflenin
gHUGSHHUINHHSHTEL, 2016 LOMMID 2017 YD peworGHefled QeuefluN LU L. 3186w
AIMUERNS &SLHOISHET cpeuCeuneamid &rreflunrsg 2231 GMHGCHTETS 6T
QuOMIBSS Geucior(Rd. 2016 WMMILD 2017 b peorh&Hefled Ceueflufl O
ATMLERNS HL(BT&HeMN6T eTeomemnilsHens 195 6Taim| MEUS G SHCSHTEUILIT6L, 2016
LOMID 2017940 B Helled Qs 195 YPIMLENS SLBOISET CuUHM
CumGamenseafler erevmenfl&Hens 438 ereoflb 2018 @60 FEhFMHUNHT HTEHSHS
SIyesefl 2.2461 S (HLD.

WG YITLERNS SLEmISH6T Qauafluilined Qmbg GOuiLtul L yHu
FhHMmeseT, Qran® AATGHEGEG UING sTHsS sSryaflwl  Qumi.
SMO&6T grmiLLiev, UHw &eHmssEnsE Quan®b amG&6r (iUl
WaTGU UG CumCamer greails Ly HT&HSES sTraflimw afsHME|,

B &HHGSH6L Q&TETTGoUcTIqUIG| 6TTAICUMIMITEL H6v &FEHEMEHHET GLTEO!

158 snyeaflenw SWTHES6Tmern. aVGCHITLENI L6 (Scopus) QENISSLILIL TS

FEHHAMEBHT CUTE HTHES snperflemw FHwmfsSHlarmer. Qnhs CuTed HTHS

&Myef&Her QU@EBLLUTQID UGITSHMS QSTETmETIIIG.&@LD Ky &I RIS T 6L

uweTu®@ SHSLILB HGTMeT. @ FEhFMS VCHTUHL @ 6m6rnTsSLLL (BeTenTSHT
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6TGOTLIEN & aVGHILIMN LOMerOLIJ DOIJ 60T6L UL 1qul160 CLp6LLD
2 MISHUUGSHSHSASTETaTELMLD.

sehflensuilent HrHme emaibeug Cume Y rmuFHwTeaTHer HrHmE MW
2 gajaugl H- GOUIE <©GWL. @& rmuFswrerflear smlalwemenel M
2 ga|ib GOHuiG. H- GHUIG eTeiTuG @@ SpoTLFAWTeTT-Henev el 9 GL.
@@ ellEheprefl / MEpfenr rmiisss s By Qeueui@Gseaflsr o8 85Hm e
woHmib  CMHCEHTET HTHEHHMG aallGausnHGL UwWaTUESHSULGEMSE.
GMuiLreng el erailullsr Qu@bureorer GMCaTsT greatsafladr QAFHTGLIY
wHmib Um QelefluiGseflso QuouULL GCumHCameTsHeaflsr  6r 6 euflsamssmuw
SQUUOLIWTSS Q&HTEILgl. H-GOUiLTearg o rmusfwrerfler LomiIEFss
sLGmpsefled fswrs Qubm CuomCamearseflar QsT@GUY wLHOHMILDL WM
Uigsarmusefleo QuouuLL CmGCETeTsefler eremeaisHamebamil SqLUmMLIWTSHS
QaHMTELg. H GMUILT6rg 2005 Qyld IYe0oTig6L BTHHR B, aMlfee eUFSHETTEL
uAhGHMISSILULL G, @mg eamijee GOUIG SLevg amifeo erevor  erem
AMP&ESULGHMG. H - GOUIE aTaTug @@ ATTEFHWTeTHer HoTIFS
25565461 LOHMIL JPITUFAWTETT I6L60G Sevall HlameowsHenr 5o
snyeflemw  gerall 2 geajLb. H - CUOHCHTET 6resor Q&ML TMULIFSNS
sLGmpseflen erananflbams H Sl6vevg H-R el H&wns Qss Geueu(HLd.
H - @O Qu@ebured wHOSEG woOmbw UG CHISSHISEHSHSHTS
CaemeuliL(BGHM Gl

@ QLI MUFSWmaTHlLLD 5 SLIMLES &L (H 60y 56T A(HHSHTeV,

G CameiTs efleor 6T 6001 65071 69 & T 65T Sl LuemLuilev 1D & 6voTLeumm)
SrauflensuuGSH5ULB S M.

SHIMLIEFS 1 2 3 4 5

&L (h 60 S 6T

CLMHCHTETHET | 10 8 5 4 3
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TeTCal  gpmusHumenflest  H GOUIG 4 G, AFTAUH BHTHTHTOIZ)

AIMUERNS SLEH®I 4 I6vevg 4 - MG CoouLL GCLDHCHTETSHMmTS
Q& m6vorig. (55 HM Gl

LIOTS, @@ JITUEFAWTeTfILD 5 HYIMUEFS SLBHOISHT QUHSTE,
GLo ) G meit & erfl6or 6T 6301 6u5f1 85 63 & T 65T Slq.LuemnLuiled S &6voTLeumm)
Srauflenslu®G5sULGHME|

LIS 1 2 3 4 5

SL(h 6056
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eTeTGeu 9y pmulg S W merifeor H GHUIG 3 WG, ST CLPETMTEUS)
AIMUERS SLEBMI 3 6vevg 3 - HMEG GCuHuLL GCuHCHTETSHmens
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Research Approach for Global Reach
Dr. S. Gunasekaran

Dean, Research & Development
St. Peter’s Institute of Higher Education & Research
Avadi, Chennai — 600 054. Tamil Nadu, India.
E-mail: deanresearchspu@gmail.com
Founder President, Indian Spectrophysics Association (ISPA)

This lecture is entirely devoted to make a detailed study of three important metrics
namely: journal metric, individual author metric and individual institution metric, to be adopted
by the researcher to provide a quality research in higher education institutions. The criteria for
judging the standard of a higher education institution mainly depends on the quality of education,
research output and size of the institution where the quality of education constitutes 20 percent,
research output constitutes 40 percent and the size of the institution constitutes rest of the 40
percent. To pursue a quality research, publications of paper in a journal is very important.
Journal of high impact factor must be considered while publishing our paper in the journal.
Impact factor of a journal is the average number of citations received per paper published in that
journal during the two preceding years. Impact factor is a journal metric and should not be used
to assess individual researcher or an institution. Impact factor was devised by Eugene Garfield,
founder of Institute of Scientific Information (ISI) in the year 1975.

The next parameter h-index is an index to quantify an individual’s scientific research
output and its impact. The word h-index was coined by J. E. Hirsch, Department of Physics,
University of California in the year 2005 [1]. h-index is calculated by the number of papers with
citation number greater than or equal to h. h — index is an author level metric, used to measure
both productivity and citation impact of the publications of a scientist or scholar. The index is
based on the set of the scientist’s most cited papers and the number of citations they have
received in other publications. h-index is also called Hirsch index or Hirsch number. Seniority of
a person is calculated by calculating the h-index of a person with his experience in years. For a
person with h-index 20 and has an experience of 20 years in his scientific activity is
characterized as a successful scientist. Similarly, a person with h —index 40 in 20 years of his
scientific activity is characterized as an outstanding scientist. A person with h-index 60 and with
an experience of 20 years or h-index 90 with an experience of 30 years in research activity is
characterized as truly unique individuals. For the advancement to tenure or promotion, h-index
can be used as criteria to avail promotion. If h-index is 12, the person can be promoted for
Associate professor, if h-index is 18, the person can get promoted as a Professor, for h-index
equal to 15 to 20, the person can enter the fellowship in the American Physical society. For a
person with h-index equal to 45 can join the membership in the National Academy of Sciences of
the USA. Mu-Hsuan Huang, Department and Graduate of Institute of Library and Information
Science, National Taiwan University [2] evaluated the scientific performance of an institution by
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extending the application of the h-index from the individual to Institutional level. For example,
if the institution has ‘h’ individuals, each having an individual ‘h’ index equal to greater than ‘h’,
then the h-index of an institution is h.

It is very important to give our own ideas while doing our research rather than stealing
others research ideas. This concept is known as plagiarism which means stealing someone else’s
word. It is the wrongful appropriation and stealing and publication of another author’s language,
thoughts, ideas or expressions and representing them as their own original work. Report on
plagiarism arises due to the ignorance of citing the source which has been referred. Plagiarism
can be avoided, by citing the sources. Although certain level of plagiarism is permissible by
citing their source. There are software tools available to identify plagiarism. UGC recommends
URKUND software to check plagiarism.
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Some herbs and their important Phytoconstituents

D. Velmurugan

Honorary Emeritus Professor, Centre of Advanced Study in Crystallography and Biophysics,
University of Madras, Guindy Campus, Chennai — 600 025

shirai2011@gmail.com

In Siddha , Homeopathy and Arurvedha practice , medicinally important herbs had been in use for
many centuries . Although many books and records confirm the medicinal properties of these herbs ,
research works on a complete understanding of the molecules in these herbs and how they bind at the
active sites of the respective macromolecular targets to control or cure the ailments have been
thoroughly carried out only in recent times in certain labs. These molecules / active compounds can be
separated using biophysical techniques like HPLC, LCMS or GCMS from extracts in the liquid or
gaseous forms based on their masses for further research. Once the three dimensional structures of these
molecules are identified , their function can be fully understood. Presentation will cover the research

works of my group in the above lines in the past ten years.
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QIHGS D L eTelled LTSN eUTHTRIGN6T CLU@BLD SHTHHD 2 UL 6T60Tm) 2030
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QUTBET HEMELSH6TMOGCIL 2 (HUTHGUCH UMMMTE LGNS TTCLIET6T 60TH  MHMEL
Gelhly gMHaThSEHSG Uafhg eI  dHFsT  QUTHETGD,  ghlereiled  Sig6T
sevfidgleunmer UaLsGeT  HohG CFweoum(HLer 2 eTerere GCeonsmger ., GILL 6D
SAGHMEGSET WMHMID 2 Geond  FeLemUBGHET CuTeTD &eofiy  CQFWeLUTL (R CQUITHL &6mTeL
SmRueseiT HTeTHemen SOLMISGHEGD Splle] QUCUNTH WHMeL GCHOLL &FTSH6TMISEDSHE
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BLONGMSSHGHIL WOHMID Feureomest UGHWTS IN UBADHQHS WUIONL ., SnO, CeO,
2 L6 GMDEGSULULL  Smelussiles QL 6D-B&HMED  HEV6NEUSHET 6GTaINFLOMEIT  §)61650T-
SUUL (RTEeLig H60aISHSH60  (LPEMMUITED 6 (HRIS NS 1STILI6T HTCEITGLOMUSELL 60T D
2 Galgwl UL SI(H&G &Ly SLLEOWLLILSMTEIGHD SImuesilest &L L 6mOLILSEFL 63T 3D
Qs BIGEIT GIGa&HT Q&TEN(H Sa(h&eons GOULL LILSELL 6T SWMfEHsSLILGHDS) .
Quimens Aym.emul, HomCuer oh&medh, Apreuefearseosneudheilesr  GLOLL 6D &ma(h-
SLL6MOLIL LIGHUILIS6T Qull6)] Q&L L 60TSEM gylile] Q&meu(hy Cumbenmsng HymelLieniest
2 (heualliLied GUTETD &(HSSLUILULL STHHHMGL GUITL 2 6T HISWIMHESLILLL QUITIHemerN
SLLenOLIL, epefuliwed, Lhsimeflied Ui sEH&EG 2 L LBHSSLIUL (ReTearg@GmIiar L
Qamerenene], oiH& &5 SILTHH. YOO SILFHE LOMID HPME  HenevsGetTenin
SpSWeumMIL 66T BHeLew  NBICHEH  LWTUTL I9MHG  QHS  QUIGLSeT  SmbLL
LWETU(RSSLLLOMD 6T6ITLMS HITOLISTOWLLL 6D P &HmFH Hevemeusel-6or L6 Geuglumiied
LI6oTL|& 61T GleueLILI(hS G &H6dTm6oT.

FUTURISTIC MATERIALS FOR ENERGY STORAGE DEVICES FOR
NEXT GENERATION ELECTRIC VEHICLES

R. Jayavel

Crystal Growth Centre, Anna University, Chennai-25, INDIA.

*rjvel@annauiv.edu

Electric vehicles are the emerging trends in automobile industries. It has been projected
that the major impact of the electric vehicles will be realized by 2030 to take the lead on
environmental protection by cutailing CO2 emission. The perennial task is the material stability
for the energy storage devices to run the vehicles. Graphene is an emerging futuristic materials
for energy storage devices because of its unique properties with excellent functionality. The
study of decorating the graphene sheets with inorganic functional materials such as metals, metal
oxides and metal sulfides is now becoming a promising and challenging area for energy storage
devices. In this study, reduced graphene metal-oxide composites with SnO,, CeO,, have been
synthesized by homogeneous co-precipitation method. Multi-layered composite structures with 1
D carbon nanotubes integrated with 2 D graphene structures with the addition of 3 D bulk

nanoparticles were prepared with improved properties. The structural properties of natural
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graphite, graphene oxide, graphene-metal oxide composites were studied.  As-synthesized
graphene showed the wrinkled paper like morphology as revealed by SEM studies. The
prepared composite structure has been subjected to structural, optical, electrical property studies.
The electrochemical properties of Graphene-metal oxide composites reveal that these materials
can be effectively used for supercapacitor application with improved specific capacitance, higher

power density, energy density and cyclic stability.
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QamAleOmLUFHWTS B (pemm uUbRSHSILGEHDG. @& W& &ELEOWITS W LMHMILD
CPLGFaM SleTeiled 2 6Ten FHGETHemen L MM LWeTUT(hEHmeT NHS G060
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2 6Tegl, Sleueumm QOGUUSHSG @G (PSHW ST HFeT CLOUIILSSLD SieT6ysEGLD
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QUTMISS QHS SISETHANCT LTS (L (QEMLOWTS WIMUGSTmeT, GSMOILUTS LOTEJLD
um Hmedr, sMHG CFMaLL L 60 e, cpafl 2 MiEhdHd HmesT WMHMID  Ceull gmLdHSHmedt
Gumeotm UeLGaUM UeITLSET WLMMIUGLLD. @%H Cumetm LeL&eT LOMTMILIGEUSHET  SMJEUILOTS
BIGWILD  SIGETHEMET  SMTLIQeID  JSHHIGTID  HISETHET  QMOMEL  OMID  HHMIFF; LMV
CubUGSS @@ (WHEW SIMGILTS 2 6T61§. MM WOHMID &HMIFSHLNMe GCLUGRSS
SIHEHETD  QHMNLOBIL LD Lo LweUT(HSeMed LwsTUGSSILGEDS. Q6sTenmul  Heieo
2 &L &STHM WOMHMID B eUaThIGD NHSWD WLIGUTEH DL KT Sedeumm QubE
QIHLD  WIGUMTLEL  GODLUUSDHGLW, 2mubHurGld yUHw  OIGUTLIGET  HeTsned
SLAEUUGSZIQUSHEL. BHML 2 DHUSH  (omsmer  GLLGSSISH WOHMID  LIHM)
§THESHSMU YHMRIGENET GOMHE QFevealed SGenT 2 MUSHW QUHES QHG NHHI6TOTLD
SiNieNwied LweUGREDS. Q6T 2 VS (W(PEUGHID JLMMEL CUETRIGET GG & T6wur(HLD
LOHMID &EHMIFHPED LIGUL(H QETEIGEL QhEH6TDe. cT6arGol SiGemes &) QFLMNSNHES
2 B (P(PEUSHID 2 6mem LILGam CFTLHIL BMIQIETRIET HHS laTe] CFeve| QFwIg)
ueLGaum SiIMalled  QFWD (POMSMET  MSIITERHGTDET, HlL eI  GOIIUTS
SIS miGHID  QFHTHELHIL LIDTGLD. JC6sT6aIMTeL MIGID  HIGHeTHenerT UG CUTE SiFbl6HoTn
SHIGESHET SIG60T LUJLLINL 98s mmed CQUOMBLUCH SIGH60T (PSHEI STPEILTGL. Qb
SHMMEOl6HT  HMPEWIONG G QOGS CFWeL SHmenesiu|ld GSMIHIL &ML S L GH6L
QeueMui(Pd U6 Q&ML gl T(REHHGHTLLNSE 66l  alleneri, s  cLpevLd SIS\l 6voTLD
HIGENT6NE  SHEeifled QHSEGL [HES GHetenenl g sHHaN(BL. LO6THMHE &eudHei
cpeold STHML QHSHGLD OGTISTHS SMEVEMET GeNM&HS LWTLGHDEG. N6 GODhS
Q&eLaNeL SHSWD HMRIEG Hmer &ML OTCHSHGemeT 2 MHLGHEH GFUILI Liuted LI(HSH6STM60T.
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GROWTH AND CHARACTERIZATION OF GUANIDINIUM 4-
HYDROXYBENZOATE MONOHYDRATE SINGLE CRYSTAL

P. Murugakoothan

Department of Physics, C. Kandaswami Naidu College for Men, Chennai — 600 102.
Author Email ID : murugakoothan03@yahoo.co.in

An optically transparent organic single crystal, guanidinium 4-hydroxybenzoate
monohydrate (GuB) was grown using slow evaporation solution growth technique. The cell
parameters of the grown crystal were found using single crystal x-ray diffraction and powder x-
ray diffraction studies. The optical property of GuB crystal was determined using UV-vis-NIR
transmittance study. The optical bandgap of the grown crystal was found using Tauc’s plot. The
emission property of the grown crystal was ascertained using photoluminescence study. The
thermal stability of the GuB crystal was analyzed using TG-DTA analyses. The mechanical
strength of the titular crystal was determined using Vicker’s microhardness study. The dielectric
properties of the GuB single crystal were found using dielectric constant and dielectric loss
measurements. The variations of dielectric measurements were recorded for different
temperatures with different frequencies. The nonlinear property of the grown crystal was

analyzed using Kurtz-Perry powder technique.
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Br@&eT @QuUCurg USHw RAUT@GET WLOHMID ASGHGS QeneorlmeT LOTHM)
gsHullemenr Gl  yrmiuFHauiled rFHULB eu@mEHaTmery. @bHs pLpLOT6T
GCHLe0lL MMM FHHWTS LOHTHOMGMET HHCUTH DMETHS 616D & WIT60T
uUMsamGaflel LWaTUBSHFHeoMD erarmIb, CeId @uGumgleter QULGHTEL
UGS Eh5©E udeoms LB 6078 6V LD L6 By @LIb 6T6oT M) Lo Mo
MLSSHUUL6LMD. OGHWD  wefl @& e HHOCUTH eTeveLT
uem&Wmen LOlGiTaTay)| WHMID e FTarmsefled LwWaTUGSHSUULB U(BSIMGI,
FTeug, HOMIHG, GCuUBmHS, SpSTW eailomerbd, GeoULmld LMHMILD Ue6v.
Aefleumd  smeomiseafley  OGHwWD  Jwefl HTHGEHET &TEHS S S 6T6L
AmasHg FGlmmeeafled LwWaETUGSHSUUGL LOGTEIEY LWMMIL  LOIEHTS6VhS 6T
gMjhy 2 UusJaumisSeaflevy @&6T umE WS SeruuflugrGd. @Hhs STTIEFS
sL(henguilev, WTHLEHHL (P&HHW URKISTHMD GalgwhHed cRTMMET LOGTLIE
Qumper, eummleht  (P&HEWSHGIEUD, LlTHLGHL QFMIOLIW  UKIG,
Qeweour®@ umm QruGs elfleuns UTiHES @QEHSHCOHMD. @ LOI6TS 605 6o
QWss 6T (LpSHLD, &M SM6T, LOlTHESH T UL SHTEVLD Y Slwiau 6w 6t
Sionafsg Wblarseosms sflung @Qums meuliugl WleTLE Qumr@mefler (&S
Gausmeowm@Ld. HHWD AMMICHTE HCarmCym umevoGUL 2 L6T LsLGaum)
Qumems &rihs @emen QuUT@heT GCeisHg WBlETLGAUTHET 2 (HeursHHUUL B
GH60 Ul eT elleurdsasUuLberengl. Grem erdeav &HJ eallafloy ellamerey
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UrevGULIe6lT Uled SlenOLUT6ETG S MUl L gl. WeTGarmLLLd LoMHMmID

42



IOHTOT(PSHBHD STLEHMG QUTMIHH LIYIEMG eTOTUGMET GHpMHE GeumeoLm
BLLY meugg SevorMliul L g wmmib 2 M Qsuwiul @ereng).

LITHIUM ION BATTERIES AND ITS PRESENT REQUIREMENTS

M. Selvapandiyan

Department of Physics, Periyar University PG Extension Centre, Dharmapuri, Tamil Nadu, India
— 636 701 E-mail: mselvapandiyan@rediffmail.com

Due to the decrease in the amount of fuel, such as petrol and diesel in the present day,
various countries are now engaged in the research of new fuels and parallel alternative energy. In
this deep search, batteries can now be used as alternate source for all types of vehicles, and
instead of existing petrol stock, the battery may be recharged by a refill space. The lithium ion
battery is now used in all types of electronic and electrical devices, such as a car, minibus, bus,
air plane, laptop and more. In the future, the role of the lithium ion battery is the most important
of all the electronic and electrical related equipments used in all the sectors. In this research
article, we are going to see in detail the importance of the electrolyte, their significance, the role
of this in the battery, and its function in the battery. The main function of an electrolyte is to
determine the operating potential of a battery, the cycle ability, the life span of the battery. A
variety of natural products mixed Lithium hexafluro phosphate was prepared and studied its
characteristic nature. The crystal structure of prepared materials was confirmed by powder X-ray

diffraction studies. Voltage and current are varying with respect time was found and confirmed.
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WSENILDToT 2 CeUMTE  YUFHNFLITE  BSEHBTE  UShenFH  aTBGHRDS. 856
LI6OT(UD & &5 60T6OILDUSIGVITEDT LIGTITL )BT B)F 60T LIM)6ULQeUEILOLIENL] GUITOUS S 2600061 TE)) 6T600T600TD)
UUIFET BLIEEHMIIL 66TTEOTLD 2 6TeNS. @)eleUTINN), SISHEHIBTEH HNFLTeoTd/ GFMIQUILD
STIUGCETL. WwmMID QUILLTAWD STiUCal. wHw @O&GW Srraollsamer Fln GLMeVTH
Qe arallemearsa T SHHESEME AALCLLSGHs Fseifbunse  wenmuilsy
SWUMASHIULG HSOT LT &HeT ymwliiul@ererer. X - &HT arer elleflioy  ellemeray
LMTRIS6TEN6ID SIS BTH esmnEDH 2 HeUTHW6TES © MG ILGISSLILIL LGl 4000 &6 400 cm
3|6M6V 6T600T QABHIHHSF6L SLLIFIUIT MMM 3&FF UL BlImDmenev LiGLILMUIeeT eneuld 2 Geumss
AEmFR  Wemetorlll] 2 Mm% QFUWILLLG. 2 (heUMGSLULLL  SHSGHBTE &N FIQ60T
LymeugeulieoorLEar Lev 2 10pey euflEametorCentTml L. eTeu&L_TTedT  HlevorGetormes &L (FESEM)
LILBIGen6Ts: Q&Meur(IlD LG &HSS6TemN MmN 2 &L Lenlolil] WIHmBI&SET UGS mer W&
26T(H\([H 6TG6VEL_ITTedT Hi6vor G6voT &S (HRTEM) LILMi&s6T 2 sellu]L b gpyuwilitl mHetemet eperflufliecy
L1600T L| & 6iT Lm 6N G5 T - &5 600T 630 (T 6] IB1MLDT6m 6V UGLiumiiey MHMILD
SCUITLGLMe LAl @) 60T60T Q) & 606N IB1MLDT6m 6V UGSLUUTUI6&HEH5H G 2 LuGsSsUILL(
SevorL_pilwiLi’(leTement.  jemeuiBerin 350 (&L 600 CHAETTEWLLT ey LS e Qsuiulliil L
SCUTLGLMaLAQeTedTQ&F60TeN)  BIMIDMemeuTenTsdl LM 26ar5m LUGH Uiy eusviaimer 2 LdlLpemelss

Q&MeoTIQ(BHLILMS 2 MIGQFUISSI.

44


mailto:anandantcet@gmail.com

Influence of Na,C,0O, and K,CO; on the Synthesis and
Characterization of ZnO Nanostructures

V. Karunakaran?, R. Murugesanb, M. Arivanandhan®, P. Anandan®”

8 PG & Research Department of Physics, Government Arts College, Ariyalur — 621 713, Tamilnadu, India
PG & Research Department of Physics, Thiru Kolanjiappar Government Arts College, Vriddhachalam - 606001,
Tamilnadu, India
¢ Centre for Nanoscience and Technology, Anna University, Chennai-600 025, India

*Corresponding Author Email: anandantcet@gmail.com

ZnO is an important metal oxide suitable for industrial, technological and medical
applications due to its diverse properties which have been found to strongly depend on their
morphology and thus has been the subject of study by many researches. In the present study, the
ZnO nano structures were prepared by co-preciptation method using the mixed basic reduction
reagent Na,C,0, and K,CO3; with molar ratios of 1:1 (Na,C,04/K,COg3) and Zinc acetate as
precursor. The formation of Zinc Oxide has been confirmed by the powder X-ray diffraction
study In order to confirm the presence of various metal oxide bond in ZnO qualitatively, Fourier
transform infrared spectrum have been recorded in the range 4000-400 cm™ and discussed. The
morphology of the synthesized ZnO has been studied using FESEM and HRTEM analyses. The
optical properties have been studied by UV-Vis Spectral analysis and Photoluminescence

spectral study.
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GrFFFTILlevm eeflufiiey glemmuiley QUETEET aUem6TWSHHTEV @)60600T8 8 LILIL L
6TV L_ITITET QUMBIG MmMID gML GWEHSET (D-1-A) Q&TEUTIY (HEHEGHLD N6V E Fn MISs6rfl60
QIAITET @ eoTLMeUgE Frmer emev @WEHSHID LTaIeuns S&TeoTliILGSRmaE. @b
BmenissmIsaflar gl uilley 2 Wi GriFemilierm eeflulliiey WwHMID QLIT
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QamIL6M-6V L|SIemnLUTeT 2 LILTeoT (@) -2- (4- (LGS FH60 ALAGEOTT) VemL6V6 -1, 1, 3-
LenpgLSemsev-1 Qam&-QLeTCET [@)] @ 6torGLTev 3-@ U LCWMemLeml ( P-Bl ) QOIS
NWUTEGSH60 (e epeuld QaumMI&ETNmse: LIG&SLTESESLILG 6TeTS. Cailn @hs
QeTIHS &SeflUGEHESH T LIQHSHELLeLL WHmID  euemTiFs HenssLImersl
BleooTIGeT X- &HT allefliby ellemeney UGLILMUWIES epevld 2 MIFLILGSSLILL LS.
&FAG&LIL BImwmaneoullwiey (FT-IR) opule]sserfledr epeuld LIS Fal (B QUITIHSEs6 T
eLNEVETFa M FNT6SHET QUMLILILL . Sl SGESH T eoorenln &EFeullL] (UV-Vis-
NIR) LGB WleT 2 L seauy allefllbumers @0 LUGH &M 2 6Tengl( 443 WnMmmib 580 nm )
TeOTLIENS 26a1(H(HEUSH MET BIMIDMEM6V ep6eVld SevorLMIWILIL L &, Goaih sperfludliicy
Ll enL @enLGeauefluiledr oummey WG LD 2.8 eV IDMHMILD 2.1 eV 6T60T SHMEMMUITET LIL 6oL
@ QeuefIWIMEG 2 6TeTgl. al6eTIbhHE SHeoflLILIg&HSF 6T Qeullll HlemevsEHeTenld GleullL
LB Sjemallwlsy (TG) LommIh euems W, (h Qeulill LIGLIUMIe] (DTA) QEFWISH60 LiLG.&8 5 6o
QauliLl BlemeLsSH6eTemn 2 WIFHE 265.8 °C L& 2 6TaTG. QEULILMBIGS&TET alemie] Flense
Fal_LemliL] 2 enL LI Inmmid 2 nflehs 5860 SHeTemln 4,8 WleoT GLM & 600TL S, UIeNl6dT eLpeuLd
2 MIHILGSSLILLLSI. O 6THTIHS U165 6rfleor g LiLiemLuiev QeI HS
SeoflLIgSHIOMeTsl 2 Wi S TQeustor auyblley Geombs Wlersmiiy Wmled wmmin
GmbHE WeTHTLIL @LOLIL] QUMMIETENS! 6TedTLIG QauefIliLGEMmS. @560T eLPEINTS
@&saflugsnmarg  ChFFmFLNer  seflulwe) QUTIHEHSSHTET  56ofl5 Sl LnmeoT
GOTHMSL QUMHMIGTOTSE 6TedTLG 2 M WTHMmE. CrhIiFTiUlevm seflulwey Hmerms
DAST- & aflL 114 WLLMIG AH&EWMS 2 6Tar8. CaD @UILIIGSSH T THz 3606V
2 (HEUMEGLD HM6iT LIcuCeumi G5 TeuoTmIG e IaD, (enere] LGS seflavid CeuaFT 6 & mevor(h
GFEMHGHHILLLE. @F6L 2 FFLLE 6TaUTSH 530 nW, DSHWILDMTE 350 nW  QL,MHMEL 2_6TeT
THZ Siemevuiemnear QeusflliLBSHHMG. CMEETL. NSS! (NI S6T6T eLNEVLDTES
@uugsmerg sefliugniafluiey, CrigaFmiilevr seflufiwe WHMID QLFT QamiyL e
LWweTUM(H &HEHE&HE JMLMLIISTS @(HEHGLD 6TedTLG 2 MIS LRSS LILL H6TeTS.

Terahertz wave generator: Analysis of Novel organic P-BI Single Crystal

J. Kalyana Sundar

Materials Science Laboratory, Department of Physics, Periyar University, Salem 636 011,
Tamil Nadu, India
*jksundar50@gmail.com

In the field of nonlinear optics, strong second-harmonic generation is widely observed in
the molecules which are having electron donor and acceptor groups bridged by a benzene ring
and having a heterocyclic benzo [e] indol. On these D-n-A chromophores. Based on this, a novel

high nonlinear optical salt of (E)-2-(4-(dimethyl amino) styryl)-1, 1, 3-trimethyl-1H-benzo [e]
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indol-3-ium iodide (P-BI) is crystallized successfully by slow evaporation technique. The grown
crystal is characterized by Powder X-ray diffraction and the formation of crystal structure is
confirmed. The functional groups present in the grown crystal have been confirmed by FTIR
spectral analysis. The UV-Vis NIR spectra show the crystal has wide transparency in the entire
visible region with the lower cut-off wavelengths of 443 nm and 580 nm. Correspondingly, the
crystal has lower and upper bandgap values of 2.1 eV and 2.8 eV. The maximum weight loss has
been confirmed by the endothermic peak of DTA. It is understood that the material P-BI is
thermally stable upto 265.8 °C from the analysis of TGA and DTA. The dielectric studies reveal
that the crystal has low dielectric constant and low dielectric loss at high frequency range, which
is a unique required property for NLO materials. The NLO property is calibrated with respect to
as prepared P-Bl samples, and we obtained the SHG efficiency of P-BI is around 1.14 times of
DAST. Furthermore, the THz wave generating potential of this crystal was tested with a laser at
different angles and in polar region. The Maximum THz power generation is 530 nW and the
moderate THz power generation is 375 nW. The results of the material confirm that this novel P-BI

crystal will be more useful for Terahertz wave generation, photonic and NLO applications.
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2626166138 &&Mest  Hlewm  HOWLTMEL  HI6Y 296 VG HENTEHS
STILILGHDE. SHOM&ET @LUQUIWITFS 1279 OIS wHmID Hevor
SI6M6V-6T6L.L_LT6ITWL, LOMHMILD GMISIUI M6V - 6T6rV.L L6 62 &@ 0.52 LOLLE.
6T601.6T60.69 LILIGSTLIML_IGMSIT6T 6U(H6MG 2.9836 6MLDSHIITEOT @GLD. L1.6760 396
BTGsorm  BLL eupbiNed 2 6o, @& ewor-n*(n-n)*  WLIHOSHDESS
STIEILLMEGLD LOMILD LI enL QemL_Cleuaflemul 3.1333 6Te0SL_[JmeoT GeumeLL
SlVGSHET Y GLD. 46TLDLI26226TFF3E) LG HMIG6T Fa L 6DILOLIL| a= 6.264 A, b =
10.436 A, ¢ =20.622A, QFHTGH) / SHewor jenei(p 1348.08 A’ LDOMILD eMeniGleve
G P212:2, 2L60T QUIDEDBUTL QTHCHTCHMDEG QST 6me. 2-
GCET - 2 61&- GCUME6tT 6T60TLG| LIFeUeLTEsT QUIMENs LIULNMHE S 6L 601
afL CLICrmengsHeNsd  Hevemeuseilsst  euaTj&FHHGG 2 HeusHFalqll
QEML&SL  QUTHMTEGL. GSOWUTS 3-uHeSH QEFUIWILILLL.  &]|6o6wl
LO(HIH&IS6NT LO(HHSILIEL HTEHEMISMETH ST (HH T, 61(HSHGHISHTLL TS,
6ue0l Hleumyeuord, el (h 6uedl Heumyeuuid, &HewN&HHe0, mLCNGSHMG
STHINS, eneuTervcsh@ eNCrmglomerg /  Heurged, efflwbn Wss
QUEMIFHSHG HleUMTERIDd LMMID 60Tl CHTGEVETIL LITIIL|H6T. 2- % HCEIT-
261&-GCOMLDI6IT&ET (FalDIfl6tT6rV) Fa(h&H6LNMS O(BHE., PG UFTOFILIL
QUIT(H LG 61T LOMHMILD ¢26r(HLD 61630T6U0TIRI & 61T Slemmuilev
LiwlesTU(B S S LILIL (HerTerent .
GROWTH AND SPECTRAL, THERAPATIC CHARACTERISATIONS OF
4MP202HC3C CRYSTALS
SENTHILKANNAN.K"
Department of Physics, Edayathangudy GS Pillay Arts and Science College,

Nagapattinam, Tamil Nadu, India. 611002.
*Corresponding author: mscgoldmedalist@yahoo.in, +91 9042403418

Crystals of the title compound 4-Methoxyphenyl 2-Oxo-2h-Chromene-3-Carboxylate -
4AMP202HC3C were developed by moderate dissipation of an ethanol arrangement at room

temperature. The synthetic equation is Cy7H120s. The mass spectral data for 4AMP202HC3C is
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found to be 296 units the beam displacement is 1.279 mm and 0.52 mm for LW and SW. The
influx is 2.9886 microns for NLO utility. PL is in the range of 396 nm is attributed to n-n*
transition and the band gap is 3.1333eV. 4AMP202HC3C Crystals are of Orthorhombic in nature
with a=6.264 A, b =10.436 A, ¢ = 20.622 A, volume is 1348.08 A® and space group is P2;2,2;.
The 2-ox0-2H-chromene is a helpful commencement material for the development of
heterocyclic mixes with a wide range of natural exercises. Particularly the 3-substituted
subordinates shows pharmacological impacts, for example, pain relieving, hostile to joint pain,
mitigating, against pyretic, hostile to viral, hostile to malignant growth and anticoagulant
properties. 2-oxo-2H-chromenes (coumarins) have been additionally utilized in the field of

prescription, beauty care products and fluorescent colors.
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Lig&hiGener el Ljeueomen 2a(h(hed  eufdl, 2 Wijhsd GCBh LMRISDHMEGEWISHLD,
@Cr wrHflwmsr Qeuliu eNifley Hmstr, WGHS CQeulud SLEHGID HWeT, ANHS
Coog&@ 1HITe TG HMeT LMHMID SMeOFATD (LA(PEUGID SLL 6LILELD
Hmest  QameaugLUUCSH SOSTeT  HOUUTGD  6T60Tm)  SH6vor(h HMIILILIL (RéiTersor.
@eupmiL 6t1 GeId A"'B,"'C," eu@Liemu &MJHE Cdin,Se, WMMID Znin,Se, Lilq &M EHLD
60D SIHFH LI &5\l Cmiy UMRISMHM €6MLD Lilg SRIG6NT 6T60T
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INVESTIGATION OF TERNARY COMPOUND SINGLE CRYSTALS
GROWN BY BRIDGMAN- STOCKBARGER METHOD FOR
VARIOUS APPLICATIONS

M.Magesha, P.Ramasamy®, P.Vijayakumar®, Duck young Chunke
? Saveetha institute of Medical and Technical Science, Chennai
® SN, College of engineering, Kalavakkam, Chennai

° Argonne National laboratory, Lemont, USA.

Laser, photonic and electronic materials are the backbone of modern solid state
technology. They offer certain unique and special properties, which provide to various
needs of the modern technological world and thereby to the betterment of mankind. The
demand for nonlinear optical crystals with superior perfection is rising day by day due to
guantum jump in the design on nonlinear optical device with higher performance. Of the

available nonlinear Mid IR crystals, crystals belonging to A'8"c,” (where A = Li, Ag, B=Ga,
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In, C = S, Se, Te) have been established as unique inorganic family widely used in many
Mid-IR laser applications such as frequency doubling, parametric oscillation and electro
optics. Among them, LilnSe, and LiInS, have been identified as promising materials in the
field of frequency conversion application and optical parametric oscillations. LilnSe, and
LilnS, crystals have wide transparency range Mid-IR region, high nonlinear coefficients,
nearly isotropic thermal expansion behavior, large thermal conductivity, higher laser
damage threshold and being phase match able over a large wavelength range compared to
other materials. In addition to above, CdIn,Se, and Znlin,Se, crystals belong to A"B,"c," have

been recognized, as Mid IR nonlinear
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QULPTRIG H6TTM6DT, 6T60TGE G IfILI LDGTITL 6VMIGEN, Olen6ITLL &H&LD, 6TeL&HL[Tesil&Hary, Tifloumu
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Q&es1EM&eT LOMID LUCWITQFesTET GUT6TD LPHS LGS &Heaed Seummiest LILIeTLIT(H&Hem6rT
Ll &l6m & &lesTm 60T

HS eumu] D&a D BHEF&HSGHeTMD UMLHSHSH WLOMID QuiHenswmsGel
urlefliLmeumed &Ml sLhleysemen HengLILIGE cLpeud 2 MUGE QFILLGEDG. H,S
QLI LDUIMTEYILD L6V QFmLcL&e6IT LOHMILD Geudluiiev SIS MBIGETI6L
LIRS SLULGEHDG. @& Seunmen B meuseiflenild ¢ CFWCO(DENM CUML6UTS
LwWeTURSSLULGHDG. Geomest CQeuaflliLm(R&em (8 WaMCHIHHMEG 10 LNLI6TLD) LOFEHILD
2 eMeMLlL &6 LSS alneneysHenerd HI&da(hd. 66rGel, Senm Geuliuheneo
Heneouled H,S &NMHensems eNenaunsds SELMeusnHE& QeTmid UH& CoHMI&HmE
2 _6lTeNg).

BTG GO L 60 S &HmF(H SllqLILEML UNGOMETT CIF6TTEMIH6T HEFSH 6UML|SHSHEM6TE
SEISMeN&SSHL LILETU(HSSLILIGSHTM6n, 6JCleoiesiled @b QUIT(HL &6 H6vTlSHGHI6ULDIT60T
LOesTevTEnn)| LiGHurL|&elT, GeudluNuled wmmId GQeulil HenevdHeomenid, Gemmhd 6T HiHTe),
GMMHG 6TemL. LMMID QFWLPmMEHEG Ls6ID @eussinmearanel. QUGCUTE 6l
ZnO, In;03, TiO,, SnO,, CeO; WO;, Fe;0; MMID ZnO, In0;, TiOz, SnO, CeO, WOs, Fe,0;
CGumestmemed. H,S & SH6uismeuN&Es BHIGET VL J&HEI&H6T 2 (H6UTHSLILIL (HeTers.
&S IO(hHG cpevld  GMULL 2 (heuallled MMHMMKIGET UMW 2 6WIJSImes
QawevdHmeriled GMUINL$55S LhienGS C&HMeunnq (HHH6sT 6T60Tm)| &evor MILILLL L G).
GOMIFGHHOL LIGUGSHHID aumussamer  GNmalss @Qhg s  CF6ra)
LwesTUGSSULL Bemengl. BrGeorm CQUT(HeT FMHG U] QFTFTISH6T GMGHSH LLCoUM)
QUeys Gpsdsem QeueMWilLL  ue  oguie)d SLEOISET L  JL601(B&HeTs
SINNSGSLILIL (heiTermenr. S601med Q6iTenID, SHEEMIDIWITE & LO6L Heneveninseeit &Lp
Beaun@h Nasnsse|, CHIHEsELUY WLOHMID avlsHgetamd GCumeain oo IligLiLenL &
QBTETEMEHHEM6ENT HL&& FOUT6L 2 6TaMgl. DMUMD, hFS CUMLSHMETS Sl MeUHM S
<) hlemev LOl6aTGouSHuNuied Sllq LIL6mL_UN6VmesT e Q& 6OTE TS 6IT
LweTU(RSSLULGEHTMeT. Fou(h WLL RGN HES euT|eneusd S Ml S Hleneo
LOl6aTCoUSHUNUIEL euM| CIF6STEFMTEHET LIUL6TLI(H & &LILIL6VMLD
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QUEMI&S (MMM 2 (HUTHGHNIHSHTT MMM HenFFT]
sl peaflyflegiiumet Lig&WLFliflenerevLi&Ca 6o

G5. &MmISIJIHITIYITLLEUT 60T

QuIHLTIWIEL Flewm, SIPSLIL LILHMELEGSHLELD, SHTTHGl.
SIEh&F6L :hhrsankar@yahoo.com

&M epeMyOEILILITET  LIg&OMeTg  UTHUfll &6l epeMJOSDILILITET  Lilg.&Ihis @M L 65T
RUINEGCUTE L HeTenlsemens Q&meu(heTearsieaijLOsILILIMEST LIUIGTLIML g M&T6r LSl
QUITHEMET SILIIMEND &MewT QTGS SFID MM LigShiGmeaT eeaMUUSDHEG QUGG
2% saueid CFSHHLILL (Heragiiqsd GOUrLed Ol LD QEFWILILLLL. &|&6&ees
QS ML WwHMID S Lol &Myeoionsd Qur@eiler Heng wrMUTL G Ueory  IMUGHLD
eajbigiiureT  Heng LIMUTLE  UEIUTeTS  (WPSHWIDLNS et b CFwuIiuUL L
Rl presn)  HSeNdafedt  SLMMELE  WOHMID  STOT  SHISHET,  Hlgloedl WLOMID  LIgs
Guouriysefsst  Slems PHWaHmML QUTMISSHGOILLTE oo  &FID  Lig SMhiGeredt
215601 el CeueMuienl. 6UPMIG (PIGUID HLMEUGET epafl(hld &HHJalFs &Lphlmevseiled
Qs ChpréEssme mWLGSHSE, LllenearelisCH6aT nemm UgssHener CT SHengs
CUANMTES  (LDEOMEMIITET  FRISPHTITLIEE06T) [FIOEFTLO-SRUPEHMUNGT  3iiq LILI6HL UT6L (
L& WIHRUND BLSSUULL GSITEHFL SYUIOS6T 2 (HeUTEHSLUULL G, eMFLilemLILImes
LIeoTUML lg H&TeoT  QUT($SH S0 2 MiSiL(hGHemalenids (pemm uDMIW  eNeunhigern
OHMID UGLUTIE| SYlile)seMedl(hhe QUDULLL (Plge&eT allifleurs eNeurfléslu@ib.

Devising growth methodology for unidirectional organic scintillator crystal:
Triphenylmethane

K. Sankaranarayanan
Department of Physics, Alagappa University, Karaikudi

53



Mail ID: hhrsankar@yahoo.com

Organic scintillators possess several advantages compared with the traditional inorganic
scintillation crystals. Now great attention has been paid to grow bulk organic single crystals for
identifying new material for scintillator application. The anisotropic response of the material
varies due to the structure and plane of interaction of charged particles on the crystal surface.
The scintillation anisotropic effect mainly depends upon the energy of the charged particles
(Neutron and Gamma rays), thickness and orientation of the interacting crystal surfaces. Organic
aromatic crystals, especially some fluorescent compounds can deliver the light output under
radiation circumstances. By keeping this objective, the unidirectional growth methodology for
triphenylmethane single crystal was devised based on the principle of temperature gradient
assisted Sankaranarayanan-Ramasamy (TG-SR) method. The characterization studies conducted
on the crystal specimen affirmed the suitability for scintillator application. The details of the
growth methodology and the results obtained from the analytical studies will be discussed in
detail.

IT-15

2 Georrs Sweflser seolLi( WHMID YoUUFULE Q&weds et
CEF&HSHULLL. CaHTUTELL. QUL LBMHIET FISH6TH6T LMHmILD
QueTuL s eflelt &b LMMID eueflo 2 euoTifl LI6voTL & 6iT

gr. gGweae UMYy

LIg& el MMID CID6ETUL 6V Qlleusd, @uimLNuied Gemm, UTTHSTE 6o
LEL&HEMELSHSHLPSLD, Sl([BFATTLILIETERN 620 024, HOUPHT(H, QHSLIT.

mem@&eu Q,D&SG)_IIﬂ: rampap2k@yahoo.co.in

BHETQUTGT, SMHHeNed YWUiasES s (W& URG uS&SaTmer. GMILILNS,
eroenLeTTeL .QUENTL LBMIGUSTHS QUITIHLEHET HG6T HETSHTI6UT LILI6TLT(HE&OMNET STJ6suIomg
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SpleurarjeefenL Gl 1N& (W& seuest FFjLmL QummieTenes. GCaHTUTLL. QLML (CoFe,0,)
6T60TLIG| evemLIeETeL ~CUsmIL GHDUSMSEE CEIHG SMHGHL CUTIHL SN eRaTDMEGLD, GLogYID
Qns QumL&en LHIGT QFHMALHLLSHD N&EODHEHTEHS &(HSLLGETDET. Qeumniest
sfs smhs (H&65HDET, &MHE 2L UG S, &g Cedey, Coudulw HeneoliLsgeimenLo,
QUIBAT HlgeuTHSeiTenD, 2 W LOGISMHS WMHMID &MHS-6peil QFUWLS M6 WMHMILD QenLpe)
&MHG LIGHIL|GHerMl60T STTEUILONS Q66 [HICTIIETEne FTGH6urLd, & W S TO6UTI FTH6ID, HFhET
SMHEMIGET, &MHG Hrey CellY, &MhE e LNbUmGeT (A QUT(HeTS), &MhHS LOGHHS
QFeHsH OMID euafltd 2 6orfl Cumstim QHMNOLEHIL L  LTUT(R &ML (PSS UG
USGHTMET. CQUTHIUTS, SFAMNIL eneNeomest 2 Ceoms SilesilgHeT ool  Cum(nefedt
O6tT, HMHS OHMID euefn 2 FHmenT LGILSHafed Lwlggiemer WIMMHSSHMNEG aINIGSHME.
eruenLeTeL  ~QuenpL  SLLenWLUND  ChijeTHIOe  SiweNsEnsHamnLCuwmer  LURSEE
Seummlies @uINN-CeuHul LeIILGemen 6TeflFMe MMM  CFHTDG. CogDd, QL
&MHe BHET Hsegafer QHTGLY QFWeOUM 16D LDUUFLILE Q&UIeN&6T MHMID LIOLIGLD
QuTBLSemen GEILLG HIKeT euajFfenwsd sSLELUUGSS 2FHeUHME), CID &hg LBmiesr
HHNEESHG QLG gnUPLL &MHE &HafFs eallmsamit  SLBUUGSSHIUSHD Qe
LweSTUGADS. Qhs uie] SLEenpuiled, CamumeL Quengl  BHIET HiGengHaNer &THs,
IDETHLSHST OMHMID 6UML| 2 TS M6 Li6tLiseiled 2 Geors Siwletl&en HeolUli® (GCymbliin
LMHMID OMhHEHSed) WMMID LUDUUTLLE Q&FwWedser Gamqwid CLMOL&eL F6OGUL bHMID
QeLfiGmeiwd  LCrmen@) CoISSULULL  CHTUTL  QUenTL  LEHIGI%IS6TSHemen @6 6ul-
afdoLgem  pammuiled  FWMfHSH,  Seummlest Quow  LOMID  &MHS  LIETTLISET
SIOwtUL (Rertengl. Gogid, 2 Geond uwiesiger Sl Qauwiul’ L. GCamumeLLl  QuenrL
QLsTTUL 6VMIGET Geud) Hempsev Qg el Geulil Hengey eleneruiiey QUOUULEG @eummiesr
Quimiw oMb euefin 2 6worfl UsIILSGeT % UmulUL (BeTergl. QUDUULL  (Pgel&eT Qb
SHSHSHTHhED 0& allfleurs aNeuTSHeHsLLL 2 6Teng).

EFFECT OF METAL DOPANTS AND SURFACTANTS ON THE PHYSICO-CHEMICAL
PROPERTIES OF CoFe,0, NANOPARTICLES AND THIN FILMS FOR MAGNETIC GAS
SENSING APPLICATIONS

R. Ramesh Babu

Crystal Growth and Thin Film Laboratory, Department of Physics,
Bharathidasan University, Tiruchirappalli-620 024.
E-mail 1d: rampap2k@yaho00.co.in

Magnetic nanomaterials represent an important class of functional nanomaterials and
have been investigated extensively for their interesting nanoscale magnetism and potential
applications. Recently, tremendous research efforts have been devoted to the study of
magnetism at the nanoscale. Especially, spinel ferrite nanomagnetic material is one of the main
subjects of present day research activities due to its extraordinary potential applications. Cobalt
ferrite (CoFe,0,) is one of the versatile magnetic materials belong to the spinel ferrites family.
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Owing to their special characteristics such as strong magnetocrystalline anisotropy, high
coercivity at room temperature (5400 Oe), moderate saturation magnetization (80 emu/g), high
Curie temperature and high chemical and thermal stabilities, CoFe,O, magnetic materials can
have a wide range of practical and potential applications in many present day technologies like
microwave device, high frequency device, permanent magnets, magnetic data storage, magnetic
resonance imaging (as contrast agent), magnetic drug delivery and gas sensing applications.
Generally, the addition of small amount of impurity leads to an effective modification on the
electrical, magnetic and gas sensing properties of host material. In AB,O, (CoFe,O,) system, the
change in cation distribution affects the physical properties and also the addition of different
valence states leads to various tetrahedral (A) and octahedral (B) sites distribution. Moreover, the
addition of surfactants and polymers (as a surfactant) in the synthesis process of ferrite magnetic
nanoparticles helps to control the particle growth, and agglomeration between the magnetic
nanoparticles due to its steric hindrance and stabilization properties. In the present study, the
effect of various parameters such as metal dopants (Cr and La) and surfactants (SDS and CTAB)
on the physical and magnetic properties of CoFe,O4 nanoparticles are investigated. In addition,
the role of metal ions (Cr, Zn, La and Sm) substitution on the physicochemical and gas sensing
properties of spray deposited CoFe,O, thin films were also investigated. The obtained results
will be discussed in detail.

IT-16

QULLI-U@GLAUT@GHL&EHLD BTTSHTD QFHTLHELHIL U LI Hujbd
BH. CUTGCsee

SDI&HHIHF QUIDLILIEL Flewm, CIF6ITM6ITL LIL&HMVESLHLD (SHl6tollg.
QUENTSLD), C&F60T60601-600025, @HSILIT

LOl6oT6aT(EH&6L: phy.yogesh@gmail.com

QEwWmens LOTHMHHEF GCEFIMIGET 616N  SMPSHSLILRD G L -
LGLQUTHL&6MEST (metamaterials) LGSHM6oT, aN(GEHmest MMID epeaNallevdHed
steonl  GUTeTH  @WIMLNUIEL  LIWILSFamIGET  (THIDMDIITEAD L6V
GLOWMED QHsHe @uID. @&6sT SMIEuIms GO L T-L(H L QUIT(HL &,
@Qaeueny  LDsoTHMHHONUIEOIL  SIDWILILL TS — eNenaTe &enmen  sTSJLOHM
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@alallevsed, WBUNfHMmeT wWLOMID WOMEHL CUTEHID  HEFTSHTT600
16N 6116 FH6M6NTS &ML (B & 6oTM60T. @66 smyuilev IHIT60T, QoLLr-
U@GLQUT@pLSefler  LwleTUT(R&HET, BHIeISMD CFHMHOBILL  LJL&  eT60Tm
SMPSSUILRD  QFWDHemS  Hiewurewimle) (artificial intelligence), @\6meutTiL-eLA-
QUIT@BLSET (internet of things) LOMMILD CILJT-CQMIL eV USHTCI6UCTIT 6060 SHmar
Sl LML WITSS CSHTEIL &HHeUeL GGHTLIL FHlemMUIleL (Terahertz Communication)
sTeUNBHLD QN (HSSH TN 6T60TLINS 6T(H'SGISSHML_L 6X(1HSHCme0T.

SMLEF QEMMHSH6T: QL LMT-UGBLAUTIHL&EET, 6&Iwemnm  peaflalleuse,
BT6THTD QHMMLHILL LFLA wmmid QLJT-tamiLlev $5H6160 QST L.

Metamaterials and Fourth Industrial Revolution
N. Yogesh'*

Department of Nuclear Physics, University of Madras (Guindy Campus), Chennai-600025, India.
Yphy.yogesh@gmail.com

Metamaterials are the artificial electromagnetic composites whose physical parameters
such as permittivity, permeability and refractive index can have negative and zero values and
thus exhibits unprecedented electromagnetic phenomena such as negative refraction, super-
resolution, cloaking and so on. In this talk, I’1l highlight the applications of metamaterials owing
to the fourth industrial revolution, especially in the domains of Internet of things (1oT), Artificial
Intelligence (Al) and Terahertz communication.

IT-17

6VITIH & 6m6uT (B & (HETLIL| TSRS 66 cpMemM 6T6LELTTEI L& SHSHEVILD,
LTI (B & (E1HLD

Anbu Sellamuthu Kooduthurai

LTS RI&6NT 6T60TMIMEL SILOC6UTT SILOICLRIGATTEL WITSHSBLILIL L LT L6V &HFaMISHET 6T65TLIG)I HITLD
SNHHCH! UJehsasmd o uljsefear euajéfsEE — cpeownsd  QomhE, 2 ulflsefso
2 LeW&ESMS BHL SGHH6TM6. 66UCeUT([H LJHPLD PUNTSEHESSHTEN  HTDISSHETTCD 4,607
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QAU CLPVGFaM PGLD. 2 uNfl 2 L c0&eMed QEHEGLD 80% Gloeomen LJShi&eNled Ca, Fe, Cu, Zn
o el U 2 Ceonmsmsem QhéSHeoimenr. Q@QHCUTEHIM 2 CeomsmGeT  LNeneihs
LS R&GDeTHSTD, "2 CeomsLLIShIGeT 661 2 UNje&eaNnCouHhuluied GCuaHME. &6
QUENSG NGHmer DNA BLAWML SO0 QFTLMIE, cp&Her Gl B 2 MEh&LD
srmmievlenen 2 ulljeueflenil  (QhEHREIT-0,) 2 L 6060  6TELELMLILITGRIGELSHGSLD & (hSILL 60T
Qe (GCaIsHHIL LTedT siflwibleveuailenuwis (SMIU6TEnLWITEHM & (H-CO,)
Q& Te5u1(H6x(h UGS 2 CELMSHLILTSHMISETHTLD Cl&F IS 6TTM 6. 9,5G6, L& mi&erled
NenewhHHEGSD 2 Ceomamisefsit Q&weoLT(hEHsmeT, CeudlLeusemer  HMISHUNGLCUTE),
Cpmissnyemssnet, CrmibsHsemer, CrTWIEHSmNS SGUGLIIGEGSD  UTUILILSET
2_(heun&lerment. GOILILNTS, D6NSHGH0HSHSCSH Faumeons eflamh@Gd LUOHMICHTUISE W@HHSTHSLD
LOHMID  CHTWITHS&mes HANGELIIGEHS  UNHMLEGD  (UDMIGFLSHaMsT  SlevdHleorm
QUMIENEGS  SMIEUILTS  @@GUUmEILD  UISHRSGen).  eTeILD, ,uNf&H&euissmet
SITDSSHETTEYILD, 6TEUITIMM  CLPVSHFaM  QNMFSHNTYID  QUIRIGLD LTSHhISemerT,  Sleummledt
Cum@gmsien QFweLLT(hEHemeT leualare] safHed SHauhhlgdsH SMHUIL  (DIgeuHeLmev.
@@Ulﬂ@]m, LlUg)I'F'zJ&GTﬂG&T @UG&NI_ITLb 6U6MS (2°) 6U1q.6ULDITEDT (a-Helical-Secondary Structure of Protein) &r@éﬂ
(Coiled-Coil)  QIIgONL YlUIQIGHHOL 2 (HUTEHE, SleummieT 2 CeoMashGCHT(H  LNeMETI|LD
QFTGHemL|d CaTIHGIONL_LTEL, HMiaims 2 CeonslLTHHmMS S (Miniature type Metalloproteins)
SWmflggienLeomd. Qbhs euhluNed, BHT6H LIGLUMBILITE F(H6T 6Ulqel eOMhGHene(h 2 smafll L
2 GeumsLILISRIGEmeT 2 (heuTéS eummlenr QuimL-Ceus LT gHener M (Peneihgl Qeumm
&63011q (I SHCM60T. GMLUNS, MMM 6T6LSL_IJIT60T &6 61T & G & T6TITL
SILDICETTSILDIL G MG LITSHRISaTL Q6L &FC& (S (EPR-DEER Spectroscopy
WemmUNeL) sieumMIM&HenL GiulTe s Q& TEnEVEM6EUG HI6LEOILILDTEH S &858 (h 6
LUOHOIWLLD, BMHS €26 S STeLI LILLDTES eT6uTLILI(RLD MRI SI6®MUN6L, 60T & e06vT(HF & (15 61TLIL|T & i 6ril6oT
LI 6T60T63T 6T60TLIG| LIMHMIW|LD CLISGHGm6T.

Spin-labelling Strategies in De Novo Designed Lanthanide Coiled-coil Proteins
Anbu Sellamuthu Kooduthurai

(Email: bioinorg_anbu@yahoo.com)

Most of the biological activities are mediated by specific proteins or enzymes, which
usually require metal ions for function. Enzyme-bound metal ions provide binding sites for the
natural substrates and function as catalytic centres. This has motivated several attempts to
reproduce, at least partially; the catalytic function of metalloenzymes, using metal bound coiled-
coil peptide complexes as models. The design and development of transition metal binding
artificial peptides having specific chemical functions and/or interesting physical properties may
offer exciting opportunities to advance modern science including medicine and diagnosis. In this
context, | have developed a repertoire of de novo (from scratch) Metallo coiled-coil peptides and
interrogated their coordination chemistry, structure-function and dynamics by using modern
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spectroscopic tools including **La-NMR, Circular Dichroic, Luminescence and EPR-DEER
methods.

&
5 B
HoN COOH

TOAC |

Site directed EPR-DEER ' ‘

Spin Labeling Measurement I\ |

Inter-Spin Distance
measurement

IT-18

6o ~QuenTL B &Hefetr &L L enLoLiL MHMILD &THE LI &6l LMl
PO ey

8. Quru&shHHy preom
AT &6M6LE &ELEVITH (&60T6UTTL &), (GLDLIGEITEUOILD - 612 002.

QeustGaim QMBI L LweUT(h&afled  &MhHE QUTIHL &6  LFeIeOTSLI
LweTU(RSHSLLUGE M.  SLbhS UL  Yeoui(hHefled L g pmUIFSITesern
CmQsTaiL  QHTLFFHWITeT WPWOHESHT L LS  SMHHL  CQUITIHL Serfleor
sENUILILEG eINIGHS6T. GemmelTear GFee|, sealgmear 2 MHUSS WLOHMID
Guul L UemsE@pL 60T  HHGUMTGIeTeT QUTBLSEHSS CleueuGeuml LOTMHMISemern
2_(HhUTEG6UGH (PHAWID. ~QUenTL H&aN6T &MhG LILSHemeT LLGaIM| 6IenSUITeo
2 Geus SlWeN&6T SV Sl uemd Lell  Siwlesfseile IHMISETTEL LDTHM
W ULD. @hg < rmiF&uNed, QgL mHmID CHTUTELL HuwleongeT LHeS(H Qi L
M&&H6L  ~Quemgl  WwHmIb Fwb  woHMId HFCsTEND  uHSE Qi
eV Comeiriguitd  Qeaméerom.-.QuenyL S &lisnel Cemev-QReL  (WEMMWITEL
SWmflssuul(peterest.  SWMflssaUlL.  I&fseT  Grem  s1&ervCy  eflefiby
ellemeneyomssil, ~yflwy o&FHeuly Hmwmeneoomefl  (s1Lig-Bo)), evGaHeafm
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6TLSL_IT6HT HIETNGEITEE) (sTerv@6TLd) LMMILD SiSJeyml LIS SMHSLOMeN (eeTaverLd)
LGLIUMILEY g Huteumdmmed euemSLILI(H S SLILIL (HeTerssl. (Lplg.6 &6 eNleum&H&sLL(HLD.

A Study on the structural and magnetic properties of some ferrites
C. Ramachandra Raja
Government Arts College (Autonomous), Kumbakonam 612002.

Magnetic materials are widely used in different technological applications. Continuous
efforts made by several researchers during the past many decades have lead to the discovery of
many novel magnetic materials. It is important to develop different alternatives to the existing
materials with reduced cost, easy manufacturing and enhanced properties. The magnetic
properties of ferrites can be modified by the substitution of various kinds of metal ions or rare
earth ions. In this work, copper and cobalt ions substituted nickel ferrite and cerium and
zirconium substituted strontium hexaferrite have been synthesized by sol-gel method. The
synthesized samples have been characterized by powder XRD, FTIR, SEM and VSM analyses.

The results will be discussed.

IT-19
Ce SevULILULL zno BIGerms s Haefan aflailenearuy &5 WMHMID
ursleflwm sTHFLL QFweoLIT(H & 6T
B YmQsmg, 5. grégeveul

"QunNwEd FHlemm, STUNL QLIS &LV LHeLEVS UT&-G)-, CF6iTenss -600 002.
‘CauduNwicd glemm, STUILLALVSG SITdH QUETISHET HEL-Q-, C&F6iTemeT -600 002.
mem@&a) :srpoongodi@gmail.com

Qg guieNed Ce HOUNLULL zno BIGCEIMGHHHSHTeNG 6ol FHAHEOLIG G -
wemmuiled  GmmHs  QeuliublemeouNed  QFTGSHUUL LG .Ce  znO BTGNS SH6r6or
SLLemULD o (hellwed wmmIb eefulwied uUsmLsmen Xx-&&J eleflby elenerta| (XRD),
§TELSL_IMEST  [HIGGEITHS  LILLDTSHSHED )SEM), X-&HlJsHemen LRSI HHMmed HGmiqLiL]
ShUI6Y (EDAX) LOMMILD L|JeUEISHTHI6WIND HHHFaLIL HMLOMemew Q&HTeEI(h LILITSSLD -&L_L60-
saugmm  eeefuiwied  QFWOULL G Ce 2zn0 BICEMGEHHET &Iul 2zZnO  6mel el
SHENGSILILL.  paflaflemenu s  Qeweourlel  Spmhe  Fmu  Hagealedphs)
SEILOWLIULL G Qbhs SUIUTsnH .Ce znO BIGCEIMHHGSHET CHFaTmeL  &HeflasHLHled60
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2 66N FMUKIGMET §GHG el bd sHevene QaTENG f HmbHs speflalemen) sHITs
QFWeUED eTaTUGHeme STLHADSHILOMID  [CaTamew @1 eeflH Camemew | GLogyid
uTSle lLTsEh6G HoHh ursleflwm  [gflwev -ererv] ervLmAGeom Camserv o flutery
SHTULTENENS aNeMh@Geums ST HEHME) .

Photocatalytic and antibacterial activities of Ce doped ZnO nanosheets
G. Poongodi ¥, R. Rajeswari °
a-Department of Physics, Quaid-E-Millath Govt. College for Women, Chennai - 600 002.

b-Department of Chemistry, Quaid;E-MiIIath Govt. College for Women, Chennai - 600 002.
srpoongodi@gmail.com

The present work, Ce doped ZnO (Ce-ZnO) nanosheets have been synthesized by simple
co-precipitation method at low temperature. Structural, morphological and optical properties of
the Ce-ZnO nanosheets are characterized using X-ray diffraction (XRD), scanning electron
microscopy (SEM), energy dispersive analysis using X-rays (EDAX) and UV-visible
spectroscopy. Ce-ZnO nanosheets were found to exhibit enhanced photocatalytic activity for the
degradation of Amaranth dye under visible light in comparison with the pure ZnO. The present
research reveals that Ce-ZnO nanosheets could be used as an effective photocatalyst for the
removal of dyes in textile effluents in a suitably designed photocatalytic reactor. Furthermore,
Ce-ZnO nanosheets showed good antibacterial efficiency against Escherichia coli (E. coli) and

Staphylococcus aureus (S.aureus) bacteria.
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Growth and characterization of SODIUM DI(L-MALATO) BORATE

Single Crystal by Sankaranarayanan - Ramasamy method

A.Senthil, and P. Ramasamy’

Department of physics, SRM Institute of Science and Technology, Ramapuaram Campus,
Chennai-600089
ISSNRC, SSN College of Engineering, Kalavakkam-603110, Chennai
*Email: tasenthil@gmail.com
Sodium di(L-malato) borate (NaDMB) single crystals are the good candidates for

SHG applications in the semi-organic malic acid family. Optically good quality, bulk
single crystal of <100> directional Sodium Di (L-Malato) Borate (NaDMB) was
successfully grown by Sankaranarayanan-Ramasamy (SR) method. The solubility and

metastable zone width of NaDMB was estimated for water solvent. NaDMB has a
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positive gradient of solubility. The metastable zone width decreases with increasing
temperature. The UV-vis-NIR spectrum reveals that the crystal is transparent between
245- 1100 nm and the lower cutoff is found to be around 240 nm for NaDMB. The
crystalline perfection of the grown crystal has been analyzed by high-resolution X-ray
diffraction rocking curve measurement. TG/DTA studies have established its suitability
to withstand the high temperatures encountered in experiments. Electrical properties of
grown crystals were studied by dielectric measurements. Vickers microhardness was

calculated in order to understand the mechanical stability of the grown crystals.
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TIME-FREQUENCY REPRESENTATION OF BIOMEDICAL SIGNALS

D. Nedumaran

Prof. & Head, Central Instrumentation & Service Laboratory, University of Madras,
Guindy Campus, Chennai 600 025, TN, India
E-mail: dnmaran@gmail.com, dnmaran@yahoo.com, dnmaran@unom.ac.in

Biomedical signals are non-stationary in nature and are usually characterized by the time-
dependant signal properties. The representation of biomedical signals such as Electrocardiogram
(ECG), Electroencephalogram (EEG), Phonocardiogram (PCG), etc. in the time-domain does not
reveal all the diagnostic information contains in the respective signals. The lacuna in processing
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and analysis of biomedical signals in the time domain lead to the representation of the
biomedical signals in time-frequency domain. As a result, most of the hidden diagnostic
information can be revealed using either frequency representation or joint time-frequency
representation of the biomedical signals. This talk covers the outline of the time-frequency
representation for processing and analysis of biomedical signals. Further, it presents some of the
important time-frequency transforms utilized for the processing and analysis of the biomedical
signals such as Short-Time Fourier Transform (STFT), Complex Fast Fourier Transform
(CFFT), Gabor Transform (GT), Wavelet Transform (WT), Wigner-Ville Distribution (WVD)
and Choi-Williams Distribution (CWD).

Initially, the basics of biomedical signals and their representation in the time, frequency
and time-frequency domains are elucidated with suitable examples. Subsequently, the concepts
with related mathematical equations and applications of STFT and CFFT techniques for the
representation of the biomedical signals are introduced using Doppler Echocardiograph signals.
Similarly, the technicalities of WVD in estimating the heart energy signature from PCG signals
are demonstrated. Further, the potentiality of CWD technique in representing the ECG signal and
the calculation of RT and RR variability index of the ECG waveform are covered. Additionally,
the application of WT for the separation of components of the ECG signal is presented. Further,
the fundamentals of Gabor Transform (GT) and its comparison with other transform techniques
like STFT with suitable biomedical applications are presented. This talk not only covers the
possibilities of introducing the concepts and applications of the time-frequency domain
representation of the biomedical signals, but also the intricacies in the implementation of each
and every technigue. Finally, the design tools such as MATLAB, LabVIEW and DSP and their
implementation strategies are covered in order to inculcate the simplest methods for the
processing and analysis of biomedical signals in the laboratory environment.
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X-ray Crystallographic procedures for solving the 3D structure
of small molecules: as in practice

Ankur Trigunait, K. Gunasekaran*

CAS in Crystallography and Biophysics, University of Madras, Guindy Campus,
Chennai — 600 025, gunaunom@agmail.com , gunabiophy@unom.ac.in

X-ray crystallography is a tool used to establish the three-dimensional structure of any
molecule, be it small, medium or macro in size with no other prior information. In addition,
crystallographic results are self verified and hence results from this single technique are
publishable. Crystal structure analysis consists of several stages, such as crystallization, X-ray
diffraction intensity data collection, data reduction, structure solution and structure refinement.
Since the techniques involved in conducting the experiments and the procedure for performing
the structure determination are common for all the compounds, a brief summary of the
procedures is given.

Structure refinement consists of obtaining the best fit between a set of observed
measurements and the quantities calculated from a model postulated to explain them.
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Differences between the observed and the calculated values can arise due to random errors
(statistical fluctuations) in the observations and defects in the model (systematic errors). The
trial structure obtained from the structure solution is refined in order to get the accurate atomic
positions and the associated thermal parameters. Though several structure refinement process
are in vogue, the full-matrix least-squares refinement technique is the conventional one and
most commonly used in small molecular structure determination. We use SHELXL97
(Sheldrick, 2008) computer program for the refinement. The least-squares refinement consists of
using the squares of the differences between the observed and calculated values as a measure
of their disagreement and adjusting the parameters so that the total disagreement tends to a
minimum. The refinement is based on Fo which would involve taking the square root of a
negative number of reflections with negative Fo? (i.e. background higher than the peak as a result
of statistical fluctuation). The refinement on Fo? using all the data provides a good result for
weakly diffracting crystals and in particular for pseudosymmetry problems. The residual
factor or reliability index (R) is the measure of error of the final structure. A complete demo
about the structure determination and refinement will be presented.
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Growth and Physical Investigation of AglngsGagsS;single crystal for Mid-IR
applications

N. Karunagaran and ?P. Ramasamy

Department of Physics, SRM Institute of Science and Technology, Chennai
“Center for crystal growth, SSN College of Engineering, Kalavallam-603110
Email: karthickkaruna@gmail.com

AgGaS, is one of the I-11I-VI2 ternary semiconducting compounds that crystallizes in the
chalcopyrite structure which belongs to the 4 2 m point group. AgGaS, has large nonlinear optical
coefficients (d36 39 pm/V) and excellent transmission in the mid-IR (1-18 mm) range [1]. It is one of the
attractive IR nonlinear optical materials for device applications due to its unique properties, including
large nonlinear optical devices such as optical parametric oscillators, different frequency conversions,
second harmonic generators, etc. Silver Indium Gallium Sulfide (AglngsGagsS,) belongs to the family of
A'B"'C,"" ternary compound semiconductors which crystallize in the chalcopyrite structure. The growth
of AglnysGagsS, single crystal is a two step process. Synthesis of the polycrystalline material from the
starting elements is achieved using melt temperature oscillation method. The synthesized material is used
to grow a single crystal. The AglngsGaysS, single crystals have been grown by the vertical Bridgman
technique. The synthesized AglnysGagsS, polycrystalline charge was confirmed by powder XRD. The
peak positions are in good agreement with the powder diffraction file. Thermal property was analyzed
using TG-DTA technique. The melting point of the crystal is 896 °C and freezing point is 862 °C. The unit
cell parameters were confirmed by single crystal X-ray. The grown crystal was subjected to IR
transmission.The stoichiometric composition of AglngsGagsS, was measured using energy dispersive

spectrometry (EDS).
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@pSwreller SALBTLIQeL 2 ater BeSfluler LLCm LGHS&aedmhs  Herai
LUweTu®SSLILURLL CHBT  UTarsHeNmGHS ST 6 STetor(h&H6V DGBHS
M &&LILUL Q6. Caulemen CaLHerseafler CoauSuiliich WMHMEISET, QeuliuBleney, Li.erg,
&K @mLL, 2Cuns werilseaflar @@Ly WwHmID CFF&ESELILLL QUITIHL&SET GLIMETm
SMyet|&HeT CHUlemevuledt HrHemnsd BlFewrulsHeTmer. CHUlemeuuiledT HIDMTETS 3IF6T FMHS
FMMIGEHS G alevoreoT GFMEHenet, eeflallevsey GMIUTL (R GFmgement LnMHMILD QUITIHL G6rfleT QLTSS
SHOIWHIIQW  HLUQUTHBL ST GCoFMHemeT  epeild  BIS  SIBIGM6TL  LwWeaTUuGSS
Crm@&aslIUGRMa. NASHsMGHLILULL SMslilasd Sgliuenl UGLluUmile], FT-IR, UV, NMR
OO PVEFaM BlMWTme SpHwemnal LUHe QouiwliulLer. 631 & (9, ) 9gliuemi
QBTGLLGMETL LWeTUBSSIUST enevld LFSFH QFweurl®(s Coamium@m  (196Tsllg)
(Wenmsenerll LWeTLBM &S @ w6Vl Blemeuullev 2 6iTer eLnev& dn.nl6or &L LeminliL| LM MILD BlMLOTen eV
56| HeodRLLLLB6Tengl. FHFMF (NHaUTEETeT emlowl BIDL| N6oTLeVSH 6T LlemevoriiL]
AMmey  WHmID  NemewrliL] HeTHMS HOLITETID  &HTeor  ePeVSHFam  Liemeoor s s eu
QFELWLULLE. 99CarmHellear aemiHens WLIHMSEHO WLIOHMSHMHE&ETr  LNemeooriiL,
LI585 60T &M LN60T LIGIG LM miD 315657 eufdl(nenm & e el OpTmwlill L gl

Extraction, Molecular Structure, Confirmation and Spectral characteristics of
Caffeine by Density Functional methods

P Rajkumar’, S Selvaraj', K. Thirunavukkarasu®, N. Saradhadevi’,
S.Gunasekaran®,S.Kumaresan®*

PG & Research Department of Physics, “Department of Chemistry,
Arignar Anna Government Arts college, Cheyyar — 604 407.
Department of Physics, Government Arts College, Stone House Hill, Udhagamandalam, The
Nilgiris — 643 002.
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Caffeine, a stimulant drug have been extracted from the daily used beverage like tea from
various parts of The Nilgiris, Tamil Nadu, India. Many factors could contribute to the quality of
tea due to chemical changes of tea catechins, temperature, pH of the system, oxygen availability,
the presence of metal ions as well as the ingredients added. Quality of tea is tested with color
test, refractive index test and total solvable solids for best extracts of its ingredients using BIS
standards. For the extracted caffeine the Elemental analysis, FT-IR, UV, NMR and Mass Spectra
were recorded. The structure and spectroscopic data of the molecule in the ground state have
been calculated using Density Functional Theory (DFT) methods by employing 6-31 G (d,p)
basis sets. The molecular docking was done to identify the binding energy, binding site of central
nervous system of therapeutic agents. The role of caffeine and its mechanism with binding

protein for change in the metabolism of adenosine were explored.
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WPHOTUSHTSH, BHTCEIT-CFHL&ET  HW-Falqu(BHS HIGH
Slemens@peem  (NFSAP) - CulnS2 (CIS) [pltor  Camenmisen  CFuLMens
epGeomumugmssds S (BLLGSSHIUGET cLpeuld CIS euaFH oi(h&&ev
Gubu@sSUUL (heTerne. Neomer), Cd LOOMID V Y &Uienel SbHILILDT6T
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SMLemLOUIMHM SN &HeNTS NFSAP-CIS IRl 6301 Camenmiser
QEISHSHLILILL60T. 2 (Hh6d Sl6MOLILNGT LOMMMLOMESSH LSSHEUTL L TS
ChT&HIL LIgs ST LU L SG6UGHID efleuT&H@Gaug D oY GLD.
Cd WMMID VvV MG 2 |6 GCFLWOULL CIS K6t GCaTemmhiser
ULMBIGET  SIp&Hlul  CIS  ULRSE@LeT  euiGLeurs HmbHs
afllilstren(pds UHemevd CameBerener. CIS HiwT  GCaHTaTRISEN
SLAGUUGSHSUULL UsSSeUTL (B CHTHGemL LIg& FLO&GOTU LFLL LTS
oall’ L6L  cpevld  GOUPLY 2 (hed MWL  LIMMSMSHSH
gran(GeHme, QHeor alenereurd GWLULL  LOl6T MMILD LeHSLILIL -
QuIDNWIeL  L6IIL&ET 2 (heumdlesimen. Qbh& pUIT6T  (LDIg 6 &6
eeflliletTeni(pSd FHaTRISAND 2 85h% CIS 2L &ah AHHDS
2 _(Ih6UME G 6USHMSHITEOT SLL_6nLoLI6mL QIRIGEMEI.
250°C  epevsFam Geaulubleneouey afliged sLL UL GoudluNuied
Qgefliy QeuliuEfenge| BHIL LSS €LV Al LDMTE 2€M_L 6D ELPEVLD
Q&glevsenentl Gumetim GLMOUILL 2 (heusmLenUS G&meoi.  ZnO
GQLO6LEOIL LIL_LD CwUESSHLLL (HeTeng). LTedT60TIy, CulnS:
slglitenLuieomsnr Sl -Hemev Ghlw LOTHLEHL @ LNFHUOILIL
6TSITLL LOMID Si5& CeuafluenLwimer LMMID BHLSSHIH M &Fmeriy
SBH&eTE  Ger  QFweSmesT QmICsH  YrmuLLGEDS. eTeLELIT
UL 6ORIGEHD SMTUISFalqll SmmeL NIMhHSHIWSHSHL SHLLGHHL L ~ 90-
95% [HELEL  eperflullied uFlMMHMHmG CeueNiL(hs IS eTmen. GLOEYILD,
2 wt% LOM& 2al' L 60 QEFWIWLILLL ZnO UL6VD GHemmbhs LNFHLedILi
AQulemus STLGHMS. BHevew LT ST HSSHET, UGTUH, H&
SLS&HISHSHMeEST (0.26 mho cm-1) LOMHMILD GeODHS THTLLSIMET (3.8 Q cm)
S SlLIEmE 2 wt% Lom& a1l L 60 GQEFUWLIULL. ZnO UL 60&HEI6L
Sl &ermest. @MIHUNeL, Culns, SligLiuemLulleomen  SlL_-Hleneo

73



Gl LO6THeLHHL co(p FMen] SHSHSHTHELI LTUGSSUILED 2 wi%
OMG: 2ar” L 60 QEFWIWLIULL znO GUMETMD 2 (Heua ey LIL 6V SiFS
g&4 MM Hmer N.H.Q) Q60 2 &F&5f&HUUEL aMNBHD SLTEHH
Wigemeud SMLGHME, 2.20% QUOUUGSHDE. QhF C&FWeLSHM6dT LOMM
SMmel(h&GD  Goeomerd WOMID  SIP&HW  zno  FmeaTj  AGHGS
Sl LuemLulleonest epafllileen(psHd HevHmd il 53% SFSHLOMGLD.

Synthesis of hierarchical architecture of chalcopyrite CulnS, microspheres
and Flake-like Al doped ZnO thin films for efficient solar cell applications

K. Sethuraman

School of Physics, Madurai Kamaraj University, Madurai — 625 021.
E-Mail : sethuraman_33@yahoo.com

First, the nano-flakes self-assembled porous (NFSAP) - CulnS; (CIS) microspheres
have been optimized on CIS seed layer by controlling the synthetic strategy. Later, Cd and V
were incorporated as foreign impurity ions into the NFSAP - CIS microspheres. The pristine and
doped CIS microspheres films result in a body-centered-tetragonal crystal structure that was
confirmed from the XRD and SAED patterns. The electron microscopic images clearly depict the
formation of a solid and an elongated NFSAP - CIS microsphere under Cd and V doping,
respectively. The change in the morphological structure was attributed to the suppression and
expansion of the laterally orientated crystallographic plane. Cd and V doped CIS microspheres
films have superior photoelectric response compared to the pristine CIS films. The controlled
laterally orientated crystallographic plane in CIS microspheres by doping induces the
modification in the surface morphological structure that results in improved electrical and photo-
physical properties. The results of this study provide a framework for fabricating an optimized
CIS absorber layer in photovoltaic devices.
ZnO thin film with flake-like surface morphology has been optimized by Al
doping via the home-built chemical spray pyrolysis technique at substrate temperature 250 °C.

Then, its performance as an anti-reflecting as well as highly transparent and conducting window
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layer in CulnS; based solid-state solar cell is explored here. All the films exhibit good optical
transmittance nearly ~90-95% in the visible energy region. Further, the 2 wt% Al-doped ZnO
film shows low reflection loss in the same region. The good electrical parameters i.e., high
conductivity (0.26 mho cm™) and low resistivity (3.8 Q cm) are found in the 2 wt% Al-doped
ZnO film. Eventually, 2 wt% Al-doped ZnO flake-like morphology film used as a window layer
in CulnS; based solid-state solar cell shows a pronounced photocurrent density result in higher
power conversion efficiency (PCE), 2.20% is obtained. This efficiency is superior to all others

and 53% higher than that of pristine ZnO window layer based photovoltaic cell.
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STHMIL &H6VHG LTSN HEFF EUTUSHHMETS Sl MbhSI
SIEOLWITOTLD ST GMMbHEH ClFeVaTIeL [HLOLISLOTE, H&HG 2 6001 HIM6dT
LMD HeorL. &mev LwleTUTL (B Hm6dT 2 6mem GLDeLEOU! LIL.6D 6Tl
Qa6iEM] 2 (HeUTSHG6UG cTeilFmen STHlLDeL6L. @HLULNMID, FLLSHWI
sifiaNwied Y rmigFfHsaiey s Fev ClDELEOIW! LIL 6V CUT(HL&6T 62(1h
GOUILL  eumwened CHISSH HMHE 2 ujHmen ClFUI6LHMem6oTS
SITL_Lq.60T 6160 YIMILIFS SL_(HMISH6N FoMIFI6OTMEI. JL6UTEL SeM6U 2_ILIIT
Qeutiubleneouiiev L (HCWL Ceuemev CFUIL FalqUIHTE 2 6earer. QmIGCs,
CriGuim SiflQeuctor GLodeurL_[jimedT eVUL L IRl QGMTLAELHIL LD eLP6VLD
SWMHSSLILULL 0TS &0HS  SeVILDeNID-@CmIWLILD-STLILIY
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SHMEDB  ALO;: Cr0;: CuO (I: 1: 1) GDELEOI LIL6VLRIGET Si6mM
Qeuliubleneouilev HMHG M| 2 6uTjHmeoT CISTEUIL &TS 2 6Termeng L
SLIMUGeumd.  QDELEO]  LIL6UMIGEHT SWMHSSLILULL  HlemeouNgy|Ld
Qeuiubum@eSULLL HlemeouNgytd (300, 600, 1000°C) &6ST SHL L 6MLOLIL,
2 (peuailuley, epafluilied WOMID 6T UGILEET GSMOSHH Ille)]
QeuwiuL(Benendl. ALOs: Cr,0;: CuO (1 1: 1) GIDELEO! LIL 6VOMRIGEIT
SWMH&SLILLL HlemeouNeyd  1000°C QeulLbLGSSLILL L HlemeouTeyiid
SIeUmMI6sT UM 2 680TTHIM60T LI6vaTL &6 LGSR Cl& uwIwILILIL L 63T. 300 6UIML
F&HUNL SWMRESUUL L  ULeOD Siemm Geuliubleneoulled 6188660
(CH;CH,OH) WOMID SIDCLOMESLIT (NH;) 6UTWL&SH6T QUauig @&l iHs
2_6WIISHMe0T QST SMTHED CH;COCH;, CeHsCH; OMMILD HCHO GUIT6TM
0m eumyssepsE WSS Gemmeurer 2 6o&HMme G&T6L &HT&H e LD
2 66| 660 1000°C GleulLLUBSSHLLLL. LIL6VD NH; eUMTU]6HE
LL(HCWL WNseDd 2 ujHmeT CSTEILSTHEL LM UMW SHSEH5G
steua]ld 2 UISHmmID  @eveomned o eTengl.  Geyld,  1000°C
Qeuuiu(RHSULLL LL 6V 1 ppm GlFMIEN6L Fal NH; 6UML|6Y&E LHIGELD
2 _ITHM60T QST &S 2_61T6aN&|. CIF6OTFTIT IG60T Y, JLOLI 2 6T EHM6m 60T
10 QeMLFFHWme &M QFuwleoum_igm@&G NG 6HHaNF GenmeLd
@eveumnev HemevHimISHHMGI, CLOGYILD 6 DTG STLVHHMGL LNMEG 1 60T
SLULOL 2 ITHMEDNEL 94% & §55 MeUGHHIS CSTTHMEI. 6T6aTGed, AlO;:
Cr03: CuO (1: 1: 1) QLA LL6VRIGET  em Gleuliubleneouilev
QFWELLL &8alqglUl 62(h HELEL HDGLOMETIWIT CF6TEFMITS 6Mig EUEDLDES
6T6LEVIT LIGHITL|S6METULD QLM m)6iTeNT6uT.

Al,0O3:Cr,03:CuO (1:1:1) thin film: a good room temperature sensing
material for ammonia gas

R. Sivakumar®” S. Ponmudi? and C. Sanjeeviraja®

Department of Physics, Alagappa University, Karaikudi - 630003, India
’Department of Physics, Alagappa Chettiar Government College of Engineering and
Technology, Karaikudi - 630003, India
*E-mail: krsivakumar1979@yahoo.com
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Developing a low-cost, reliable, high sensitive and good selective gas sensing system for
the detection and identification of poisonous/toxic/hazardous gases in air ambience is not an easy
task. However, several materials showed superior sensing performance towards a particular gas,
but they can only be worked at high operating temperature. Herein, we explore the room
temperature gas sensing behavior of equally mixed aluminium-chromium-copper oxide
(Al;03:Cr,05:CuO (1:1:1)) thin films prepared by radio frequency magnetron sputtering
technique. The influence of annealing temperature (300, 600 and 1000°C) on the structural,
morphological, optical, and electrical properties of Al,03:Cr,03:CuO (1:1:1) thin films have
been studied. The gas sensing properties of as-deposited and annealed films were evaluated. The
as-deposited film is sensitive to both CH3CH,OH and NH;3 gases in room temperature and show
very less response to other gases such as CH3COCH;, CgHsCH; and HCHO. Whereas, the
annealed film (at 1000°C) is very sensitive to NH3 gas only and show almost no response to
other gases. Interestingly, the annealed film is very sensitive to NH3; gas even at very small
concentration of 1 ppm. The sensor upholds its initial response without any decrease upon 10
repeated cyclic operations and also retains 94% of its initial response after 6 months duration.
Therefore, Al,03:Cr,03:CuO (1:1:1) thin films will be considered as the best candidate for the

deduction of ammonia gas at room temperature operating condition.
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2 Ceum&&5606m6UG6T GUITEITM HHLESHENM QenLGleuei GemmEEL SHG6T alifleurs
SpymuiuL (hertermerr. 6L TSHAWL  GaN  WOHMID  zZn0  QDELEOII  LIL 6o
Sllq LILI6DL_UN6DL S uGLIT 6TV SL_IJT6BN& &I 601MMIS6061T QeumMSILOTS
2 (HhUTEGEUSNG QB QUTEBeNET QUIHHT UGILS6T WMHMID ST spaflufluled
MMID 6T v &eT UM Uflged CHemeuluGEm. @hs Qpuianed, 0 0 0 1)
FOUWIT Silg CPVSGFaMIEL eUMISGSLILLL. 6T M&HSALID GaN WOMID ZnO QLDELEOIL
UL misefer  @uibdy ueoilsen  QuGsTaNg  (Berkovich) (LPeMeTU]L 65T LB 6vor
2 6TGH6TEMEL CLPEVLD YIMUILILIL L 6oT. LBMmI6TT 2 eTGeiTamed Q&FuwIeOUTL Iq60T GLITGI, GaN
LMHMID ZnO QLMW UL &N &MD&EE 615JMTE @@ QL HnssHme (‘UML-
@etr) STLEUILG SIS, 2-6MGeTeneL YLD Hrey (WPemmGul 13 - 16 WMHMID 18 - 22
nm @enL Gl e(p GOIUILL SLp&Hl6L SMeUlILLL &|. 6TILT&HHUIL GaN LMHMID ZnO
QoeLedlw UL MIGaNed umil-@ieor B&Lpe &G QuITmILiLmeT CUTMI(LPeNMUITETS], @ILLI-
QuwiFesem  HlleCyerr UFUULIUMGEUSDGS SMTIEUILONS Q(HHEH6, Semeu (LPerGL
ABHS Geomur@&enme, NI LOMHMILD 3llg.§ &6 GmurLiysefed
QUTBSHSHLILILL 6o1. GLOGYILD, (PhGHL UML-@Qeor Hispaller Hshe| AHSHS 6TLLTHHUIL
QueTUL RiGafler  GemouUT(h SILTSHU|L 6T QSTL LML UIG. GaN MMID  ZnO
(L MEHEWEL  QeLedlw UL MisefeT  SlgerggHemenn  woHmib  Wenhsnew LG
GuieTm A&y LI6BOTL| 561 LB m 6vor 2_61T& 6166V S UI6Y ST eLp6LLD
SrwreNssUULL gl eNifleurer CETHm6 (LPlg.6) &6 eULPMmISLILI(HE6TME6I.

Nanoindentation Studies of Wide Bandgap Semiconductors

R. Navamathavan”

Division of Physics, School of Advanced Sciences, Vellore Institute of Technology Chennai,
Vandalur - Kelambakkam Road, Chennai 600 127
('E-mail: navamathavan.r@vit.ac.in; n_mathavan@ayhoo.com)

Recently, wide-band gap semiconductors, such as GaN, ZnO and their alloys have been
extensively investigated to develop short-wavelength optoelectronics, such as light-emitting
diodes, short-wavelength diode lasers and ultraviolet detectors. The successful fabrication of
optoelectronic devices based on epitaxial GaN and ZnO thin films requires an understanding of
the mechanical properties of this material as well as its optical and electrical properties. In this

study, the mechanical properties of epitaxial GaN and ZnO thin films grown on (0 0 0 1)
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sapphire substrate were investigated by nanoindentation with a Berkovich tip. During the
nanoindentation process, GaN and ZnO thin films exhibited a single discontinuity (‘pop-in’) in
the load versus indentation depth data was observed at a specific depth of between 13 - 16 and 18
— 22 nm, respectively. The mechanism responsible for the ‘pop-in’ event in the epitaxial GaN
and ZnO thin films was attributed to the sudden propagation of dislocations, which had been
pinned down by pre-existing defects, along the pyramidal and basal planes. Moreover, the
occurrence of the first pop-in event is associated with the defect density of the respective
epitaxial layer. Further the mechanical properties such as hardness and elastic modulus of the
GaN and ZnO epitaxial thin films were determined by the nanoindentation studies. The detailed

experimental results are presented.
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SHD WLMHMID SeoLien QUITHL&aMNET GMMESHL HSH6V, LG &L &86L
LOMID el 2 1OPL UeLsmeT fphg CSTGSUY LOMILD SIS L eOLOLIL
HILURISET epeold Cubu®Bs$s &Hl  Lhlemeramieiulsd Glemmuied HHCUITS)
SLIMLUES PWDHESET SSH&HSHH UMBSATMET. YT&HM6oNS Levld eNenerey
IQOTETHOVLJHET  iHlS DTG HHT LIMNIED WLOMHMID HHS SIS
Qameioi.  emLLL Meolulld 6L h&emero(hLesl GCoHL  @Qer&HCeVL L [JT&HeLD,
QrCWMQr@evry umedl (3-Qaum &erdleLSGLLIMLT60T-2-5-6ML_6D) LO160T 65T 600)|
Wemmulled  QFWeLLHLD  GMMSGESLSHHIIMEHELD  6Iq6UMLDOSSHLILIL L 63T.
GOMHS HEnLpe| LHl6TaNRSSD WOHMID 2 Wiy Leo allsnere| QUISSHD 2 L 6
ChHLEmMUITET  IgJTeT&erVLJHeT  LIIL&GeT  QUDUULL 63T  LD6TSL HSHIT
Qum@er  Gamed-  QgeL  HLUSHTEL SWMHSSLILULL G LOHMID CaL
Q6o1&HGEOLLI] CIDed UL 6VD &LP6L LLFS BILLSSHTEL QFWIUINULL & RR-P3HT
QLA UL ORI QeusuGaum QFMesEpLer Gafl - eumjll eLpeuLDd
QiU Ler.  @eueumm Q&FWWIOUL  CDeLEOI  LIL 6VMmISEaTET  SlemLDLIL
SIF&HS HIEGNCENTES, 61&HeV-GHI alaflby ellemete] WOMILD LD oaHm
&I 2 Mleh&HL MHMWMEMmeL SY&WeUHMTEL UGLUMLE| QEuwwlUL L &)
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@&601 NlemeneUnsd 1q.gmeaT&lervL &6 CFUIELEMETT LITEOIDI] &mMSHEHL & SIUT6or
CrHT&@HlenevemnulLl QUTMISH S S LOL (HLD6LEVITLOGD, eumuiev LOMHMILD
GOMMEELHH  IAHHEGEESG  QemLulleomssr @QeOL (P& LIS EHLD
lqpmesTflavLJoHefles  Smenowimenr  CFWOLEHDMISGEG WSD (PSS UILD
6T60TLIEMS S ST (HHME)I.

Preparation of Organic Thin Film For The Fabrication Electronic Devices
J. Ramajothi

Department of Physics, Anna University, MIT Campus
Chennai - 44
*email. jrramajothi@annauniv.edu

Presently there are growing research efforts in organic electronics to improve the
semiconducting, conducting and light emitting properties of organic and hybrid materials
through novel synthesis and self assembly techniques. Organic field effect transistors were
fabricated with a high dielectric constant and high permittivity titanium dioxide as a gate
insulator and regioregular poly(3-hexylthiophene-2-5-dyl) as the electronically active
semiconductor. Positive OFET characteristics were obtained with a low threshold voltage and
high field effect mobility. The dielectric material was prepared by sol-gel technique and the gate
insulator layer was fabricated by spin coating technique. The RR-P3HT thin films were
fabricated by drop-casting with different solution concentrations. The fabricated thin films
structure was analyzed by atomic force microscopy, XRD, and UV-visible absorption spectra.
The result shows that the OFET performances are not only dependent on the orientation of the
polymer semiconductor but also interface properties between gate and semiconductor layers are

very important for the efficient performance of the organic field effect transistors.
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S(PHJWD  Qeulud  CumeTm PMMeL&ET SlgAger QeuafluLGLCUTG
FHAaug mevseT QeuafllulGd. @hg JAHAealg MEVSEET UL FGlmmaeafleo
GoLuTs W@H;SHFauD, Qumile, Coaudlwed WMHMIL QAFHTHL HILU TGS
glommaafley LwWaTLEHMG. SLEUUEGSHSUULL AHT Qeallg  JMmeL&emen
FHTA6Ug GLPTUISET CLPEULD 2 (HEUTHE Lev UWGIeTer LTmigfsemer QEuwiw
WPigud. MIHELTSH @@ UKRSLD &G al(PLCUTg Sl AHTCealg 6m6e0s 6T
2 (HEUMHELMLD. HG AHMELGET Hlev CHIMIGNL HG LIG&MHISafleT LIGTTL S mer
LAMHM Salgwl HleMeL&HET gMHULEMD. IHFA6IY IMLSHET (M LHS S 600
2 6TeMMTS UW6ID QFWWLD QuTg SISMIMLW UgHS SO &L L emLoLIL
woOmib  eumMlesr Couguuy GuTEIMeed LWIHMUULSFalqWl  EUTUILILE6T
s, QhY HHHHIMSDL AHjCaly  GPTISET Ceusmev  CQFWLD
alFRIGMmETULD 2iG Ugs WOHMID BIGEHIT FHSHETHET aUflwmrs uged Gumg)
3IUMMIEL 6TEITC6TT6ITE LOMMHMMISET JHUGBLD 6TTLME aNNSHSHLIOMS &IT6U0T6VITLD.

Shock Damage Threshold of Sulphamic acid crystal
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Impact of Shock Waves on Technologically Important Materials

S.A. Martin Britto Dhas

Department of Physics, Abdhul Kalam Research Center, Sacred Heart College,
Tirupattur, Vellore, Tamilnadu
Email: brittodhas@gmail.com

Any sudden release of energy in any form (thermal and pressure) within few
microseconds will result in the formation of shock wave which has potential applications in the
fields of engineering, manufacturing, medical, drug delivery, agriculture, biological and
scientific research. Controlled and predetermined strength of shock waves can be generated by a
device called shock tubes which can transfer uniaxial stress and introduce defects without
explicitly destructing the crystal. This can be treated as an accidental event on the crystal which
may be generated by dropping down the crystal or hitting an object on the crystal. When shock
waves propagate in the crystals, the morphological, grain sizes or even the structural changes
may occur and followed by the physical or chemical properties of the crystal also altered
depends the strength of the shock which is denoted by the unit Mach number. In the present
work, shock waves are generated by shock tube which was indigenously developed in our
laboratory. Shock waves are loaded on the crystals and then the structural and thermophysical
parameters of the samples are analyzed to investigate the effect of shock waves on the samples.

The details are interesting and it will be discussed.

Shock Damage Threshold of Sulphamic acid crystal

Polished clean surface with solvent (10X)

<~ K I
After 5% shock (10X)
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LBGETLILIG LOMIGEMIT60 )| GaIr..Li6dT LOMHMILD SIGL meofluNL_GL
SLHCWIMFTEL 200560 &Hewor(HLINIG HSHLLLL. (LD (PHCL YIMUIEFH 2 60860
LIeVsOIULD S6aTLIT6L FFI&HGIUHEME. LECHFMILIGLORISGMET @ LS 6UmS
BIGEIT  SL_L emLOLILN6VTE S FamIBHeT 61601 6UMSLLGSS (WEHW  SHMJenGLD
@ 6meus 6 QULD&SLDIT6uT Uig D& &L_LenLINed(hh&I
CoumiUL g (HLULGTCeOGI. 6@(p,  LIGEHTL LigLdGeng S, Slengwmm MHMILD
SenL DL L siereled BrGem &lsen&eNest euflengFliLBSSLILLL Fal L HiGHD6ns
Qs @([F  SMJ-RMMM-LGEHOTE  QMIWLMIGHOMD.  Q&6med
BCeTavCaHMNE LIHMHSHT WWOHMID BTG ZGHTHTNT (L 6ITCEOIMIq ST
eeLd (LPMHMIEVID LS Hievoreusnul GILM(HeT&Henen 2 (heuTSGHMGI. SHTeUS)
LGE ML LORIGemeT @6l Hlemev 6)1q.6) 2 (IHUTGSH &6V eLpeLGLD
UMTSSLILLLTeILD @emer Lig&eTliey &Mijhe BTG HISHETHaTTeD Y, 6oT6nelGIL.
@eme ugedeons  Quimens LOMMILD QFWMENSL Quim(m L &ef6dr
sreuiliL(p&Hemest. QeummlstT GGG laInmer  SLLMOLL — SDFRIGET
syewions, LWCETILGLORISHT Lo  Quimuwied-CeudHuiluled L6 SHen6rTs
Q& TEEuT(HeITerenl. ienel ULPSSHLOMET HTGCEITT FIHETSHET DOHMID €RMeNM-Lilg &Ll
QuTL&aMeOl(bhH CoaimiL@GHermen. eterGal Heo LwsTUTRSHaTL HAMHS
QFWILSH MM QULDHIGLD 6T6oTM)] 6THTUTTSSLLBSMS).
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Mesocrystals — A new class of Nanostructured Materials
N. Krishna Chandar
Department of Physics, School of Advanced Sciences,
Vellore Institute of Technology, Vellore — 632014, INDIA
Email : nkchandar@vit.ac.in

Mesocrystals have received rapidly increasing attention since they were first proposed as
a new class of ordered nanoparticle superstructures by Colfen and Antonietti in 2005. A
mesocrystal is a quasi-single-crystal consisting of ordered assemblies of small, anisotropic, and
vectorially aligned nanoparticles, thus forming an entirely new class of porous metamaterials
through mesoscopic transformations and nanoparticle precursors. The metastable intermediate
form in the process was defined as a “mesocrystal”, which are made of crystallographically
oriented nanoparticles. Mesocrystals widely exist in natural and synthetic materials. The
nanoparticles are glued together by inorganic or organic linkers. Due to their unique structural
features, mesocrystals have many physic-chemical properties that are different from those of
usual nanoparticulate materials and single-crystal materials and therefore are expected to provide

better performance in some applications.
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Slebev, WLMOTE U &Amhe eleEhbEpmesiiden WOMIL  Qurmlimenysefleor
SILTTE  Slg6oT  YIMUFHSeMN6T cpeold Sl & CeummMGul.  @erremmuL
QUGBS eu@pld LWler 2 MUSH MMID LleoT GO CHMeUGE, GSMILILITS
st 2ajHSBErHEG UwemUu(bhds CHmeuluBd s C&FWeLSH M6 OHMID
LIT &I SITLILITEDT 35S G606V (LPEMM QOIGHWID  uwerr  GULL I
2 (HUTESSHHMG SN YIMUFH QerOMLIWLITSSH. QbHS &([HSHSHIMRIEL
OIGHWID ot  CULLHluNes  Sqliuenl.  Qeweoun®, UTHSTLILITS
o LCWIMASGGL  (pmm,  PUIausHHL  @Qettemmul  Hlemev  LOOHMILD
6TSIJCSTETEHLD FoUTELEET Y Hlemer eMeuTH&sLLI(HLD.

Li-ion Batteries: Recent Progress and Challenges
S. Sudhakar

Scientist, CSIR-Central Electrochemical Research Institute (CECRI), Karaikudi, 630003, India.
E-Mail: ssudhakar79@gmail.com

Li-ion batteries are the powerhouse for today’s electronic revolution in this modern
mobile society, exclusively used in mobile phones and laptop computers. The success of
commercial Li-ion batteries in the 1990s was not an overnight achievement, but a result of
intensive research and contribution by many great scientists and engineers. Then much efforts
have been put to further improve the performance of Li-ion batteries, achieved certain significant
progress. To meet the increasing demand for energy storage, particularly from increasingly
popular electric vehicles, intensified research is required to develop next-generation Li-ion
batteries with dramatically improved performances, including improved energy density,
cyclability, charging rate, stability, and safety. There are still notable challenges in the
development of next-generation Li-ion batteries. In this presentation, the focus is to introduce the
basic concepts, highlight the recent progress, and discuss the challenges regarding Li-ion

batteries.
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Si;«Ge, GMMEHLS5H &eveneuudledr LI SeueTFEF udlev
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Qb wm

Sii,Ge, LMeTsl Qeulublesr wWHMID eeflbledr UweTUThH&efled H&D
LW QFWWLULILL @@h QUITIHETMGW. GMILILIMS SiiGe, H6L A\nilF6m6] Ge C&FLILIG 60T
eLNEVLD | FHemenT eperflLiledT QUITBETTE LTRSS (DQUD. LMD HES SiiGe, H6v x &
0.2 @@HG 0.3 CaumB S SIaUEE6T epeud Qe ILLS6T QUITIHETTS 3H & QauliLibleneuuilev
LweTU®SSHevrin. Goavid Sii,Ge, Hl6oT Qeulimdler inmmild sperflidledr LiweTLIMH&6rflev Ge
WedT oy6me&HemeT LDMMHMIEISET eLNEVD &6T HMmeneT AUFSHMSE CaumiL(BEHS (WDIQU|LD.
ISHievoT QemoliL] MM LV NemLilemer WTMHMIEUSET epeuld Sii,Ge, Mg
BLOLISLOMET QeuliLdedr QUTIBETTE WTMHMUOLGU|D. gGleretley GLIMTETMeT F1Hmev LG8
TV GEETL AF&FERMSE. WsHEC LOUNSE LIG&HeTIEFR epeuld Si,Ge, MG
aeTilug Qeuluder UweTum®sefley (WWERWITETSTS &HHSULORMS. @bHs

puieflev  SiGe, (x = 0.1, 0.2 WMHMID 0.3) LTS 2 L6l GeflJFR WSS (~330 C/min)

(WDenMmeELNEVD BTl LG S&HemLILemL W SiiGe, QauliLbledT 2 (heumssLUL LS. 365

GODHHLEH S  Qusenar GeliFR  wemm  (1°C/min)  epeulb
sWMfleslulLg. UgEsS Seamalmarg  Sifls  wmmibd  QOGEITeT  LILG&L0TE 860
wWenpuilawb QUEUULL @reorGl G eTaumsGalll @MbHEHE. @)Femer EBSD
UGLIUTUIeNeT (WIQe]&H6T epeuld MWD HHSE. @e6UaTMTET (LNIQ6SH6T 6Ul  6T60T60r
SITTEOOTLD 6Te0T MBHSIQSETETeT Si0.7Ge0.3 Heor LGS euenfaRullensr sl WHmD
Quglalmer GeMFFRWMEHL  WWemmuiley 2 6TemmihHEl SalellGalIUlLE. gfls
G FERWMEHET WWemMUI) (WNETETHTEH aleTibhS LIS QLeTfllen el 2 B
LIQ&S aleTiER emLbss Pessmear 8 sifls Gafljefun@b QuUms WEHIHHSLD

1560) LG LIM 6l 6L 6m6v.
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Effect of cooling rates on crystallization of Si,,Ge, alloy semiconductor
M.Arivanandhan

Centre for Nanoscience and Technology, Anna University, Chennai 600025, India

Si;xGex is a well-known alloy semiconductor for photovoltaic and thermoelectric
applications. Moreover, the photovoltaic and thermoelectric properties of Siy.xGex are drastically
varied with Ge composition and grain structures. Rapid cooling of alloys will result
polycrystalline material with fine grain structures since large number of nucleation
instantaneously forms under rapid cooling as observed in various alloy materials. However, such
kind of rapid crystallization experiments of Si;.xGex alloy is very limited. Further, the
polycrystalline and nanostructured Si;xGex material with controlled grain structures are highly
promising for thermoelectric applications due to increased phonon scattering at grain boundaries.
Therefore, crystal growth of polycrystalline Si;.«Gex with controlled grain structure and
composition is highly imperative for thermoelectric applications. Therefore, the growth process
of Si-rich Si;«Gex (x=0.1, 0.2 and 0.3) has been investigated under rapid cooling to realize the
fine grain structures for high thermoelectric performance. The crystallized Sip7Geps samples
were analyzed by EDX and EBSD to study the compositional variation and grain structures.
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HHSDHTE Y &Hemerv(h (zn0) SIG60T LUJHG NemewuiliL] PMMEL (3.37 eV) SMJEWILOTS
SUTFHSHILOMET 11Vl HVMEU GMMEHSHLHH CUTHOTN €ROIOTGD. CUTHIUTSH, ZnO
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SIMICHTE QLI mFL 6UsmS SHLL6mLILN6 LIQ&HLTEGHDGH, QHL zn 96LEVG O
S| & 61T 4-0 (216L6VG) Zn) S|690)| &8 (61h L 63T QLLpmQemL reors
QR (HRIKMENSSILBH T, UG60T HeoflGgiaunmer Ceuhuiiied wHmIb @uimiiuied
LIGBOTL| 61T SITITETIILONS, ZnO eUML| QF6TFMISHEN, 261l 2 LA(PLD 6L GUITL &6, LieoLd eleneare
g ITeTHOVLJE6I, LD 2aHT epaN&aHIH6N, eafileen(pdHH&e, &l LHeiT&Se0RIGET,
oM  uev  LweTuT(h&efled  ugeueLnsl  LWTUGSSLULGEHDE. zn0  BIGeurT
&L_LemwoLiLgerfler @uimiuled mmid CeudluNuled LITILIS6NT SiaTey LoMmMILD 2 (heuailuied
SLEWQUOMITEL  HENEFLNS UTHSESULGEHTDET, G  Semey  Cmaamiwl
LweTUT(R&afled (P&HHI UREG eushsHemmen. CeucuGoum HHSHTS H&merv( (znO)
BTGeOT &L_L6mLOLIL&HET hictumemieney 2 Gl CQHMGLIL €Lpe0LdD EDTA WDHMID / S6L6VG)
LenpCamqwid ALCrLenL U LweUu(hSHSH Q&FeOMLighl (LP&HeUFSHET MHMID Seummled
AouNweoy giwemenml  LsTraNs&HCOMD.  CleusuGaiml 2 (heUsHLOLILISErhL 65T
SIMICHTE LT MFL SlemLOLIeNLIS CSTEWIL. ZnO HTGEUIT SL_L 6MLOLIL|S6T EDTA LOMHMILD
/2160608 LenJGCamquid SLCLIq.60T 2 SNUL 60T 6MO&GCHT ismev&emen LILITL(H &S
SWIMHSZI6TGETLD. [HI6TIETINe0 SHTOFET SIp LGS 6UMIEFS LLPSSHSHMGU|LD, ZnO
QaTj&H evGsanen QFMeneaud &L HUUGSHSHIOUSHET CLO6VLD L &&6N, CFHeL&6T, i
CamenmiGen WOHMID  HGGN  CaHTaMhISET SlemdlemLs Q&me  zno  HTGeorm
SLLEMWLULSET  SWMHSHGHTCeMTD.UV DRSS  avGusLGCrmervGamiNg  HILLSensL
LweTUGS S LuGLUMle] QeIbLL L g, @& SWTHSSULLL zn0 BTG SL_L 6mLOLILIS6NT
327337 eV 6@ @emLulled Nemeworl] hOML GeuefiLBHHH6TMETT  6T6TLMS S
&NSAS.
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@@ Samgaulfls sHl Chysmiieon spafilufiuied QUL Cemedwid L-LmjLGrL
(IMLT) €M6émM LI SHLOM6OTS| FhISPHTPTILICTI6H- FTOFTO (SR) Ug& eUeMIES HIL LGS
LweTUBRSS  QeummMIGILONg euaMf&HSLULULL G SR HILUSSHED euehs Lig&LOTess)
el wOHmID ugsSHHeT Slemeurmsng 65 WIS Ferd wHmMID 15 OIS eNLLb
QaMTEILgl. MM Ugs 656aV-657 eleilbyalmearallss cHEVD  6uejhE IMLT
LI &S HetT  SmN&ECHTeme  SaTULBHSSHET 2 MISIILEGSHSLILGETDT.  Lig &G Sedt
QEweLHMETTeTTEH 2 WIT-LGHM6T Q&ML 6THeNV-&S] eeflbLallenene o166l
SEULMOWILLLL G UMb UgsHHleT Si(PHPHLO6T OB L&  (G6TIShIS6T
seuiL_ iUl (Bererner. Q-  Hemeowdmdm ellemd Nd: YAG Gevdj (640 nm) Ll
LwetuhSS GCeosl] GCog eallemeareumsng el LUl L gl eeflalevsed Ghuil (h
Sleneil_meng chmMLEL LMD 6L HB&HER (TI0,) ULLSLNemeuorLiL
WemDWIMEL SleTallL LUl L & @& IMLT eeMenm Lig&ddlerr QeusuGouml Hlemevsailed
aliluied Qouss HFHMEL (an) LMMIUTL L& STLEHME. z - Gk HILUSHHeon
GCEngement (PIq.eUMeNSH SHS CETMTEUS QUflend LSS M6 LS mL UG GLogy|Dd
@ns wHUUTeE epefuiled eupbUl LWaTUTHSEhSH@ WSa|d CHameulLuBGHmI).
S5Gel, ULGCoum| SpulesHeflett CFTHeM6U (LPIGEUTETTH IMLT LIQ&HLOM6EIEH epemulied
QULDLY, e LO\60T 60T 60m) T1ULIGD LOMIDL  spallFHsaluieL &G 60TTRIS6m 6N
2 (HUTHGEUSHDSG QuUIT(H & HLOMeDT QUIT(H6eNT& B (K 5&60MLD 6T60TM)
W@ MAWLILLGEHMS).
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Nonlinear Optical Characterization of Phase Matchable Imidazolium L-
Tartrate Single Crystal for Second Harmonic Generation Applications

Rajesh Paulraj'*, S. Chinnasami !, Rajeev Bhatt %, Indranil Bhaumik ?, P.
Ramasamy?, A. K. Karnal 2

! Centre for Crystal Growth, Department of Physics, SSN College of Engineering, Kalavakkam,
Tamilnadu, India - 603 110.
2 Crystal Growth Laboratory, Laser Materials Section, Raja Ramanna Centre for Advanced
Technology, Indore-452013, India.
Email: rajeshp@ssn.edu.in
Unidirectional organic nonlinear optical Imidazolium L-Tartrate (IMLT) single crystal
has been successfully grown by the Sankaranarayanan—Ramasamy (SR) method. The SR as-
grown crystal was transparent and the size was 100 mm in length and 30 mm in diameter. The
lattice parameters of the grown IMLT crystal are confirmed by single crystal X-ray diffraction.
Crystalline perfection is observed from HRXRD analysis. Piezoelectric charge coefficients of the
grown crystal have been determined. The laser damage threshold was measured using Q-
switched Nd:YAG laser (640 nm). Refractive index measurement was done by the rutile TIO,
prism coupler method. It shows variation in the optical birefringence (An) at different positions
of the IMLT single crystal. The Z-scan experimental results show higher third order
susceptibility value which is most required for optical limiting applications. Thus, all the
findings of the several studies proposed that IMLT crystal might be a suitable material for the

fabrication of optical limiting, optoelectronic and photonic devices.
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eoNGesilest &  (WpHHwWmer  HaoiGLUliglselled  epestons  Fagmen
SHIULGUSDG SHT Q& UCUBSESD, @hon Hndgermn, @GCr
HEHSHEMOD,  OHMID  SiFT  HHML  SILISHCW  HTJeUID  QhS
Fagmeflmesig) @UeuiLmd Hlemew 65876y 2 (heursHsd, CHIFIWELSTHT
e26Muy &6v, GCrilweogmym  epaflelev&eL LOMHMILD eeMeUrLDLLIWIEL
aNeneney&HemeT 2 (HeUTHGHMGHIYMMeL &S Filuied epell ChylgwITSEGeuT
gumynrg  eNsIEGeur  eNloleLevg  HSTHT  LOMID  epafluilulsd
smeNsafe g en QuTs GMIFW sTusHed WGHS UTHLINHEG
2_6eNMT& G ST G QeUNNGLOM6TT Y L155155H6Me0(HH& HLOEMLOW|LD eperMuilied .
SHAGMETLD  UTHSTILSHEG  6@6f  eufdL&eT (&G L&D
2 MIGHINEILITS 2 eerent .CLOMSHEIL.  Spule] eNujmiseailer SigLiLsnl_ule,
SRIGL 2 Ceomssseoly CuemJL(BLer  QemaussLlUL(h, ¢(h&SULLL
SUest o &emerv(B&eT HLORISHSSUILL (R G 6T ChlieLFTHT epeMuilled
Uetoi&em  MMID  QeutiuBlemevLliLSSHemennenulL|ld  HHCUs  SIHTeUmev
Fagmedl HenmyFHuNest cLpeold Sule) GQEFWILINULL HISI6UM SMI6T Au-Fe,05-(15
Wt%)rGO &eVLILIMESIS HHGHULEF ChleLETIT spafuijLliL, epeflaNeused MMILD
epaMeupDLY  LIWILS6maTs  Q&mesulg (hhHHIpUIE| (DIgeU&6T e(HSHSIL
Sullesr g &emerv(B&HeT  WOMID 2 CEuMEHEHELILSHETNT 62 (b hISlem6unhd
uwed  eMemareysemen  HHLURGMICL  Chilieveryr el & GieTenems
Qgefley UGHHHMEICLNID QHE PUIGCUEH H60N5SH ., VRSFHSLUILLL
2_GeV&&&60LIL|S61T LOMHMILD RO &yLest 3} &Hemerv(h erflest
Copflwevsmym  eeafluliwed  eNemeneydHem  SIHSHUNMSTET  Sig LILIEHL
sinalweney QHaMe UBHHHDE! .

Broadband optical limiting action of Au-Fe,O; decorated reduced
graphene oxide

Sabari Girisun

Department of Physics,
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Bharathidasan University, Tiruchirappalli-620 024

The laser is the most promising man-made inventions that assets strong usage in research
and public sector due to its unique properties such as coherence, monochromaticity, energy
density and directionality. The laser creates new optical effects like nonlinear polarization,
nonlinear absorption, nonlinear refraction, nonlinear scattering etc... The accidental or direct
exposure of intense laser radiation creates severe injury to humans and other optical components
within a short period of time. Thus the safety devices or optical moderators are essential to
safeguard our self and optical components from the exposure. For this instance, the optical
limiters are the excellent defenders to safeguard from optical hazards. Recent research has
identified that the combination of reduced graphene oxides with ferrite derivatives possess better
nonlinear optical properties with stability. Based on these facts the present thesis is focussed to
find superior composite material with high nonlinear optical properties. The reduced graphene
oxide decorated with gold ferrites was showed enhanced nonlinear optical behaviour. The
complex ferrite systems exhibit optical limiting action under ultrafast (700 nm-900 nm, 80 MHz,
150 fs) laser excitation. Among the investigated systems, Au-Fe;O3-(15 wt%)rGO showed
maximum nonlinear optical coefficients and optical limiting action with highest thermal stability.
The detailed investigation shows that combined contribution of rGO and metal ions present in
the ferrite system is responsible for the improvement of NLO coefficients and optical limiting
action. Thus, the work present insight investigation about the enhancement in nonlinear optical
properties through nanocomposite formation and possibility to utilize them as broadband optical
limiters for laser safety devices.
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Using graphene for fire retardant materials
Radha Perumal Ramasamy

Department of Applied Science and Technology, ACT campus,
Anna University, Chennai 600025
E-mail: perumal.ramasamy@gmail.com, Tel: +91 8608762302

Polymeric materials are used widely in modern day life due to their applications (such as
in laptops and home appliances) and availability. Flammability is a major problem in polymeric
materials. Synthetic polymeric materials often contribute to flammability. Several researchers
have been working on flame retardant polymers for decades. Hallogen containing flame
retardants have been very common. However halogenated compounds have the disadvantage of
being toxic and even carcinogenic. Several non hallogen based fire retardant polymeric materials
have been developed. These involve Si, Nitrogen, phosphorus, boron containing compounds and
also minerals such as aluminum hydroxide and magnesium hydroxide. A major limitation in
using these materials is that they require high loading concentrations. This has the negative effect
of affecting the mechanical property and thermal properties. Use of nanomaterials has helped in
reducing the loading concentration and improving flame retardancy. For the polymer
nanocomposite to function properly over long period of time it should be non-corrosive, heat-
resistant, and yet, thermally conductive and malleable material. Graphene based polymers is a
good choice for this. Graphene possesses exceptional physical properties, such as ultrahigh
specific surface area (calculated value, ~2630 m2 g—1), high electronic conductivity (~200 000
cm2 V-1 s—1), excellent Young’s modulus (~1000 GPa) and fracture strength (~125 GPa), and
good thermal conductivity (~5000 W m—1 K—1), which make it one promising nanomaterial to
be employed in developing multi-functional polymer nanocomposites. Polymers such as
polypropylene has attracted scientific interest from the context of lightweight materials. However
such polymers have poor electrical and thermal conductivities. In this research the recent results
concerning these characteristics of polypropylene-graphene nanocomposites will be presented.
Results show that important characteristics involving dielectric constant, conductivity and fire
retardance are highly influenced by the presence of graphene in the nanocomposites. A model is

presented regarding the assembly of graphene in the polypropylene graphene nanocomposites.
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Computational Modeling On Bulk Multi-Crystalline Silicon Growth Process
By Directional Solidification Method

M. Srinivasan & P. Ramasamy
SSN Institutions, Kalavakkam, Chennai.

Photovoltaic technology is one of the key renewable energy technologies capable of
delivering a substantial amount of electricity using solar energy. Directional solidification is the
main technique to grow mc-Si ingots for the large production of solar cell wafers in the PV
industry. Because of its tolerance of feedstock, cost performance, flexibility, and easier operation
process, the researcher wants to develop DS technology to meet the product high-quality
requirements of the newly developed photovoltaic market. Multi-crystalline silicon growth
process is of main importance, as the generation and distribution of impurities, precipitates,
stresses and dislocation density in a grown mc-Si ingot can be controlled. These properties have
direct effects on the solar cell's efficiency. Numerical modeling has played a vital role in
developing modern technologies used for growing high-quality crystals for high-performance
solar cell applications. The application of mc-Si solar cells requires large size crystals with a low
defect density and uniform dopant distribution. In crystal growth practice, an understanding of
the mechanisms of heat and mass transfer is becoming increasingly important since heat and
mass transfer play a crucial role in the crystal growth process. Recently a two-dimensional or
three-dimensional global simulation modeling of heat and mass transfer have been used to
analyze the thermo-mechanical properties in the mc-silicon growth process. The finite difference
method, finite element method and finite volume method are mostly employed to simulate and
analyze the melt flow properties as well as crystal properties. The present work discusses a local
and global model of numerical investigation on the thermo-mechanical behaviour of mc-silicon

growth process during directional solidification.
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NiTi/Ag Coating on Ti-alloy Substrate with Enhanced Biocompatibility and
Durability
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Nitinol (NiTi) nanocomposite coatings are increasingly used as wear-protective coatings
for dental implants, artificial joints, etc. Despite their advantages, they may have several weak
points such as high internal stress, poor adhesive properties or high sensitivity to ambient
conditions. These weak points could be overcome in the case of a new metal with Nitinol (NiTi)
nanocomposite coatings deposited by using Sputtering technique through Ni-Ti alloy target. The
structure of the coatings was investigated by XRD and XPS spectroscopy. Electrochemical
corrosion measurements indicated that the metal incorporation increased the corrosion resistance
of composite coating. The wear resistance was assessed by using a reciprocating tribo-tester
under the loads up to 0.4 N in both dry and wet sliding conditions. A quantitative WST-1 cell
proliferation assay was performed to understand the biocompatible properties of Nitinol (NiTi)
nanocomposite coatings. . Development of the Nitinol is expected to aid in significant

improvement of lifetime and quality of implants for dental applications.
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aiHuNeL HUSESHGET;, GTMILL.  SLFHE): CLPVSHEaMIGEHHS QenL Guiimen
QL aNenerset, @k Wene SbLUUSHMET; Hleneus@Lie Si(PSSLD.

IT-43
2,6-ewL_wifl@evrir -3,5-ewL_evfl_CrmriilemrHleir -1 g demev(® (e16v.6T6V.6TLD -
105) @,hmev epsvdan plsir Lilementiiy @)L GFluisv LMHMILD Gl6igddHev
LIGRTLISE & (6 S5SIUTTSS QhUie)
P. il efleuraer®’, A. GLafll evie LiciT?

A uimLilwied glewm, AEewswm BriissT T, FGrm®), sl BT@H), @)HSwiT.
bR wnLNwed giewm, wf s Qurpluilwsd wpmib Q&riflevmiL L BlmisussTid, GHTwbySETIT,
50D BT, Ghglur

*GlgTLyd@ - sriniscience@gmail.com

2,6-eL WG -3,5-60L 60l 1 Grmiileng&er -1 &emev(  (6T6V.6T6V.6TID  -105)  LMMEL
eNEVESnMIT LGS ILISH Seoflliy, Wererl L SILISH UJele WLHmid Qellgdsev
LIeooTL|&H6T LFHH Qowelml® G&TLUM®H (density functional theory (DFT)) DMHMID HEDIL_60T
@emeTHE  AIM  SHGHuTISSwe  aumuileums, MOLPAK/PMIN QLOETQLITIHET &6t 6uor UL 60T
GUMHASTETETLILLL&. LLM-105 epev&aanler &Heflealill L allgelenlnlil] 266 ([H& & 66T,
NemeoorliL] BemmigkseT, Llemeoorlil] G&HMeoTHIGT MM (MGG GHTaoThBIGT L& el
whmsw  QFuwem  olaté:s LHIILLET 585 QFuRTmS. UGS Seminlil]
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2 BaUsLILMSSSHO6 (1.904 Frd / QF.15 3) HeollGHUULL ALTSHWTes, R LSS L
QFWIWenm (1.922 Hgmd / QF.1S 3) LISHWLET QUTGBHSIRMS. allqalaiolil, leTenr L
S LemOLIL&6T WMHMID 2 6TeUMEIG  Blimmaoe opHwedmlener wLMHMib GBIWL FTJbHS
SLTSH QeweUrTl® Gs&MLUTE  (Time Dependent density functional theory (TDDFT)) eumuileunss oy lle)]
QFWWLULLE. BLEIT GUWeILeT @emeoréaslill L C-NO, and N-oxide LlemevorliL]aserflest
TG TMeT SILFSHuUNer eMllemAILIGT Speorgl [-185/-12.7 eAS] etel GembES eTHFLOEmM
LHLILLeT SmeomlUGSRmal, @8 Uemetorliler Weraanl L Genmeleners @Gml&Hmsl; eTerGe
@enel  eneusammlcy  Lievelerinmer  LlemeorliLgeT  eteor  SMIWIEUMD. SHeoorsE6M eumuilevnss
QUMULLL QeSS NHEHTET PVGEImM CalF Smmevmenral (1.249 kecal/g), AE, ymo-nomo 9ap (3.537
eV) WHmID WEHRYET  FOBleneWTeTsl  (-0.92%), AR Wemal HLLSSLL QFUIWMm
LHILSEBLET QUTBHSIReTmg GLalh QuUULL  WwHLL&EET TATB wWMMID  RDX
Qaug GBIl @l QauwliinlLg.

IT-44

M QDITULETVEVT HEVMEUKHETEL XYZ (X = Zr, Hf, Y = Rh, I, Z = As, Sb,
LMOMID Bi) @60 &HPME GOHMILLTMS @M6uuTLiL )SOC) LoMHMILD
Hlemev (PSSO Y HwauDMIeT HT&HSHLD

FLLT @6 oHmID IIUMTOTIL] .

Cam_um_(h @umLlwied Hlemm
QF6TEN6T  LILSHEMELSHHLNGLD, C1&FcoTement, @bEHIIT

ammLLEVEL] 2 CeUMBH&HE0MEGETEHINNISS FTHETRIGEHT LDHMID 6fFHS
QamfleLHIL LURGET  GumsimeuMMIeL  LWTURSSHLIL  TQUSTEL  JI6MEUSEIT
AU sSTeT (PEHEWSHUD eumlhs LUHW QUITIHL&ETS & ([HSLILH S 6TMeEsTHgTe
MMID CdTe & CUMT-IoUTE eUIN(RMm&SUTNOL, i) amlileveo] )HH) GEFILORISAT
XYZ (X = Zr, Hf, Y = Rh, Ir, Z = As, Sb, Bi) &M &OMILLUTNE @emesuiLiL] )SOC) OMHMILD
Biflemey SIS pHweummicht &L CETHSGSLILGEHDG WIEN2Kk GSMIULIL 160
QeweouBHSILLBeTen  HLFHH &myNer gmjy CHETLUTE )DFT)  HOHGCUTEMHGUI
U6 6G UWeTUGSSLILUGEDHIL 5HS Ligs SLL6MLING ., SOC, zriZ (Z = As, Sb
B) &eilJ, 2ZrRhBi, ZrRhSb, HfirSb LOMMID HRhSb  HEVEMEUKET (PSHHUISGHIOIDMM
GOMEHELGHGafeT ULl @QenLCedeall HmmeL&er (WemmGUl 0. 204eV, 1. 396eV,
0. 144eV, 0. 1783eV LOMMID 1. 102eV YGLD HfrZ (Z = As, Bi) LOMMID HRhBi h&lUlene
SIMIHENDMIGET .SOC CHJSHSULBCUTS|, HrZ (Z = As, Bi) WMMID ZrrBi Qy&llene
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DTSRG  L6ILGeneT ST (HHTMesT, O  Ge0MhE  LILenL
QL Calagemerd Q&TEIL  GMDEELSH&H6T HPGLjHlenew aNamgsen &Sp [ .
s menisHH Caymseilen LOsTeTan LILSET Syule] C&FuwwliL@G&esTmesrxirz
(X = zr, Hf WOMID z = As, Bi) WOMID HRhBI PhHuWeUMMIeH LOl6TeoTemm) LIL 6L
SLLenLLEaND 1% eNfleunssssmed Lmslul QenL ClolafL 6T Falgll HmeL&LD
UlemL B&DEMG )sp CUTEHID &OMILLUTEDS Bl WLLHKIEG Hendhs--GCUmetm
GOMILIUTENSHUNEL 2 aTengl(, @FH6oT cpeud QFWELRIDCUTGIDIHTSEL ST HL S
mmId  eemenmuenafl sy CeauaNuuGSHHEMS 1&HSSUULL QL 6T %, Ilemel
WemmGUI HRhBI, ZrrA &6T LOMMID ZrrBi &@ 0. 254eV, 0. 250eV LDMMID 0. 218eV
sEweunstt  HHSNESH ULmL QL CleuaN&EpL60T  FTHTIE  GHNMESL )
UeitiemL &ML (H&6OTMEsT  .zrirSb,  ZrRhBi  WMMID  HrSh  QY&IEHE  SOC 2 L 60T
GMMELHH UeitienLl ST (HEHesTM6IT.

Impact of Spin Orbit Coupling (SOC) and Hydrostatic Pressure in Half
Heusler Compounds XYZ(X =Zr, Hf, Y= Rh, Ir, Z= As, Sb, and Bi)

Rita John and Anubama. R

Department of Theoretical Physics, University of Madras, Chennai, India

Heusler alloys are significant as they are considered to be novel materials for many
exciting applications such as spintronics devices and energy technologies. Impact of Spin Orbit
Coupling (SOC) and hydrostatic pressure in Half Heusler (HH) compounds XYZ(X =Zr, Hf, Y=
Rh, Ir, Z= As, Sb, and Bi) in comparison with binary HgTe and CdTe as bench mark are
investigated. Density Functional Theory (DFT) as implemented in the WIEN2k code is used for
the present study.

At optimized crystal structure, excluding SOC, ZrlrZ (Z=As, Sb and Bi), ZrRhBi,
ZrRhSb, HfIrSb and HfRhSb compounds are trivial semiconductors with energy gaps 0.204 eV,
1.396 eV, 0.144 eV, 0.983 eV, 1.175 eV, 0.731 eV and 1.102 eV respectively and HflrZ
(Z=As,Bi) and HfRhBI are semimetals. When SOC is included, HflrZ (Z=As, Bi) and ZrlrBi
show semimetallic behaviour while others are semiconductors with slightly decreased band gaps.

The electronic properties of all these compounds under hydrostatic strain are studied. The band
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inversion occurs (s-like orbital lies below four fold degenerate p-like orbital) in electronic band
structures of XlIrZ (X = Zr, Hf and Z = As, Bi) and HfRhBi with zero gap by 1% expansion,
thereby exhibiting insulating behaviour, when uniaxial strain is applied. Upon compression by
1% they show normal semiconducting behaviour with increased band gaps of 0.254 eV, 0.250 eV
and 0.218 eV for HfRhBI, ZrirAs and ZrlrBi respectively. ZrlrSb, ZrRhBi and HflrSb show

semi-conducting behaviour with SOC.

IT-45

S5155HMHIN-STIOTD-60L L CLelWLD L5608 LS HI6vor
&6V6M6U G 6Tl 60T 2_(H6UTEHSLD, LG8 Hlemeuwlnflse6v,
SLLemLIL] LnMmMID eperfluiiwey LI6uor LImLLI6Y86iT

0. WITSSE0TT, @ FT. FRSIT, (D. 60T, LIMT. Si,60THES 60T

(WLE&IGH HMILD ule] WML Slemm, H . QSHTETEHRWLILT HTF Hemevss S5e0arf],
MBS STF6IID — 606 001, @ HSH WIT

SI5S5HMSH SRALGCLL, sy SR CLL DM MILD e L GLeoflwild QLLy
DCFTUAITUUTSEMEFR CauFIQUMBLEmET GFMIQWD aml Jr&HEamnF(h Q&mar(h eM&ssin
QFIG FMeV-0826) WenmMullel HHSHMEHEID-STAFD-L L CLeflWD S&HmnEFMH LSHIETT &606M 61560
2 (HeUMSSLILL(H6Tener. &5 BITe AFLCLL Cumeury Qanlelener 0.6 etadrmenailey nmuileduimss
Qameoor@®), SMAT SALCLL woHmib el CLeflwid QLLFT SCFTUQTUIUTHenF M
CaHLIQUTBL ST Qelal@eum Gumeury oemellsy QmEs WwHIIL 04 erelm@ LTmTLD6Y
QeUEIRIM HEVEMEIGET 2 (HEUTEHELILILL L. @b Hevemalser X - &[T smem alleflidL] elenerTey
UGLUTUe &6, suWfIul mrhHm oissFallil Blmnmamney LUGLILTUIR], LM 618 IT-8600TsmI([H 66rf]
BIDWOTemey LUGLILUTUIe wmHmid SCUTL LT 6TeTQ&F 6oy BIMIOMeme LiGLILITUIG&HEHSH G
o LU@QSSIUL(HeTeTer. @ LSHIET SHeuenalskafler LIG&HESS6mIn ImHmih  GelsuGeum
AGFH &l LsBlaneussT X - &&HF gmer elefliby  ellemere UMBIGS6T 6T epneuld
SOl LeT. SISSBTE  BT5CHT Ll LG, Q&L e»mLLLmellwn wHon
SISSHTHEEH T Lm asma® LIS Blanaseflear o (haulshasln e WmeTid &meoor UL (heiTeor.
STHOIEH6T FHaisld 5% 06 SToTHLCUTS @l HeWMEs 6fl 2 L saise H &S sierans
Sevor Il ILI(heTengl. el jemeuiBerid 350 (WG eL 600 CHAGTTEL LT alem] LUFHeQ&Fuiuiiul L
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emens g ITHflEerfler SCUITLCLMeLllGaTeTQ&F6Ten BIMIDTENEVEETITENS LM 261&HT LIGH Ulev
asvalimer 2 lAhaealds Q&M @BLLMS 2 MIFEFUISS LGN DTS flser
sl UGHWle  1seh ueefarinmer 2 ldlpenelsds Q&MeroT(HETETeT 6TedTLIGID

Q&M Wl6bH Sl 6TerT6oT.

GLMHFQAFTMEHET: BHHHMEH 50T HSH6T; eLN6CeVTH 31,856 &F (H&6T;
2 &L LenlnlILIMUle]s6T; sperflulluisy Liesor LIMUe)&56iT.

‘QaTLIUm@ Wi 18 eoreor@h &6 : anandantcet@gmail.com : en&GLS eTevor: +91-9443809583

Synthesis, Phase identification, Structural and Optical studies on
Nanocompounds of Zinc-Copper-Titanium Oxides

M. Yarthana, R. Sankar, M. Anitha, P. Anandan

Department of Physics, Thiru Kolanjiappar Government Arts College, Vriddhachalam-606001

The synthesis, Phase identification, Structural and Optical properties have been studied
on the ZnCuTiO nanocompounds in the present investigation. The compounds have been
synthesized by Sol-Gel method using zinc acetate, cupric acetate, and titanium tetra
isopropoxide. Sodium hydroxide has been used as reducing agent. By keeping constant Zinc
acetate molar concentration (0.6), the cupric acetate and Titanium tetra isopropoxide
concentrations have been varied to form the compounds. These compounds have been subjected
to the Powder X-ray diffraction analyses, FTIR spectral analyses, UV-Vis spectral analyses and
Photoluminescence analyses and the results have been analyzed how the variations in
concentration of copper has influenced the structural and optical properties of the compounds.
The phase formation, functional group identification, optical absorption and transmittance and
the photoluminescence of the synthesized compounds have been studied and discussed. The
formation of zinc ortho titanate and other oxide phases of copper and titanium and zinc have
been identified. It is found that when the percentage of copper has increased beyond 5 % the
overall absorbance has increased. The same tendency has been observed in the transmission

spectra. Photoluminescence spectra recorded from 350 to 600 nm ensured that all samples having
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strong emission in the UV region and the samples have very feeble emissions in the visible
region. It is also observed that the PL intensity has decreased due to the increase in the copper
content in the entire UV and Visible region. However there is no significant shift has been
observed in the PL spectra due to addition of copper.
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OP-1

~GUTlwmy IHMID SFHQUUL-STRIGHMD6T QLTSS LNFSLeOLIL

FTIR-ATR [Hipomemeouiliev HIL LSS LWaTUGSHSH GombHs 266

mGIml®B 2-6Ten sp Quesor Crmwmeflullet Q&g LFCET 6w 601
cpevld mGATTafleL eT6iTEMILD u|TCeUS LD (WS 6ot
QEWMLUTL (GSHHMmenerT QGHTLFFAWTS & 6vorL)15 60

U. eureoll, C&FGl. (& 6001 GCE & I760T

SIS HEES LIGLILIMLEY & ([h6N&6T enLOIILD, QEFUN6ITL 5L a0 LIsD&HMeVSSLOELD, Sy 6lq.,
QF6tTemest - 600 054, HLOWPHT(H, @bHHWIT

GMDHE SleTe] MmGITIEG 2-6Tem e Quevar Crmumefluller QUHs
UfG&m & 60 601 cLp6LLD 5 Qgmeflev 6T6OT G| LD U TCous LD (I [ &) 60T
Qewdruur(hHmener QFTLFFAWTS SeorLmdlw ~CuTHlwmy WwIHMILD  (Fourier
Transform) gaéﬂmﬂu-gnwﬂ@ﬂmm QIJ)IT,&;;'Q) Iﬂl]ﬁ'ﬂu@ﬂl.l (Attenuated Total Reflectance)
Bimmeneouiluled LILIED)IETeN & TS A®&HEMSE. SHCUTENS WL RTHTS)) 0]
sMGuremamL CIL-@epsCamey  a&gw (1162 Q&8 1083 Q&.L87), 6T6DLIq6T6L-
GEpsCaTaL aNAG (1466 QF .17 1083 @Q&.187), Q&MPUL-LTSLD eNHFHLD (2872 Qg8
1466 Q& .87 wHDID QSBMPLIY LTS (1744 Q&8 1466 Q& .87 eNHgd mGATTefeL
T W|TCeus W@HmHH6T CFWLSHMemeT S MLl 61(HSHSHSCSMETETLILILL §).
1B HGIGAsTeMeTILL L. 2 uNfl eNHFRIGeN, QASTIPLIL LTS (1744 QF.L8" 1466 Q& L
) a&SHLOMeGEH, GoDHE o6y emgrmi@p Comumafullesr aNHHD HHEFHEFHGL
Mm@ oLeangwrs AH&SHHH, et wmom 2 ulfluss  aNESmhgEnL 6T
@UIELGUTE ComaawTear Gpedler Hameodsd GmmbGHIeINlLg. ULD 1 Q6L
Qampuy yrsw 1744 Q&Y 1466 Q&S eNHGHHL 2 eter  CeumumemL
©MN&AMmG. Heuliy Uetell yCrmsHuwiomer Gelmamer slatmel GN&HMG. Qbs
Slenemeumsnd  Qeupmsgwmssr 2 ulflw  Heumgansemnss — SHOUNHUSNS
FTHEIDMET  SleMTe(Heumsd  Lwetu@GHSLULeomDd @Qbs 2ulfl alfssHms
Slamey(heuns LwearUGHEH GomhHe Slere] G rmlenl. Ml LuleTL(hSSHevITLD
LMD ~Curflwmy wrHMIL A&FRUY-STRIGHMT Qs LFHuedlly (FTIR-
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ATR) BBipwmreneouilwied nGImMUE GeOMUTL G606 QST FEHIMS S STeutiLS M &S
@6 elemreursr (PemOWNs UflhEHemrssUILGHME!.
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ULLD 1 Q&m(pUY Ygsd 1744 Q&8 1466 Q&5 ellHgsdlev 2 etem Geumium_enL
GMSHMG|. AL L RIS pCHresHwoner G (pelHasmer Siaremeu
GMSEMYI.

Continuous monitoring of hypothyroid disorder using blood in an adult
woman patient using FTIR-ATR spectroscopic technique

Janani Panneer Selvam, Sethu Gunasekaran

Sophisticated Analytical Instrumentation Facility,
St. Peter’s Institute of Higher Education and Research, Avadi, Chennai — 54, Tamilnadu, India
'Email id: janasri_1985@yaho0.co.in

Fourier transform infrared-attenuated total reflectance spectroscopy has been found useful
of monitoring the efficacy of an Ayurvedic drug Thyronil during the treatment in a hypothyroid
woman. In the present work, various biomarker ratios such as carbohydrate-glucose ratio
(1162 cm™ and 1083 cm™), LDL-glucose ratio (1466 cm™ and 1083 cm™), lipid-protein ratio
(2872 cm™ and 1466 cm™) and lipid protein (1744 cm™ and 14663 cm™) are considered to study
the efficacy of the drug thyronil. Out of the considered biomarker ratios, the lipid protein
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(1744 cm™ and 14663 cm™) ratio of the hypothyroid patient increased immediately after
treatment and then decreased to the level of a healthy group compared to the other biomarker
ratios. Fig. 1 represents the variation in the lipid-protein ratio as obtained from the absorbance at
1744 cm™ and 1466 cm™ after min-max normalization in the regions 2925 cm™ and 1550 cm™
respectively. The red dot denotes the values deduced for the healthy group. This parameter can
be used as possible biomarker to indicate successful remission and suggest that FTIR-ATR
spectroscopy may provide a rapid optical method for continuous monitoring or evaluation of a
hypothyroid disorder.

0.3500
0.3000 /N

0.2500 ¢ ‘/\
0.2000
£ 0.1500 “%ﬁ._

0.1000

0.0500

Lipid/ Protein (1744cm™/1466
cm?

0.0000
0] 20 40 60 80 100

Day of Treatment

Fig. 1 Variation in the lipid-protein ratio as obtained from the absorbance at 1744 cm™ and
1466 cm™ after min-max normalization in the regions 2925 cm™ and 1550 cm™ respectively.
The red dot denotes the values deduced for the healthy group.

OP-2

UM&&a&sUILULL. Slaedihiemns @I HTeurSHSHen b
QuUUULL. &TFU6T LM GISETSHET OMHMID 6T 2.Ceons
2Hmerv(® LBmIeTH &evemeuuiledt LIwIeoTLIT (D &6l

SiQevGeroumesery. prenswWw’, aff gail gymIp&LD's

"2 uNflwed WwHDID SOHMINLMD UWIETUML g D&T6S HIGTTGISH6TEH6T UMM SpU16|G(LD,
HlesoEmUNflwed OHMID SL6L &MjHe 2 uNj QSMALHL LOTUID QulausLD, 2 ufiy
QFMALBHIL LONUID FleHM, SPSLLT LIVSHMEVESLNELD, STEDI&HESlq

alexpandirajaiah005@gmail.com; aveeraravi@gmail.com
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Bl (PETCEIMISHET, QYIDL  &TELHHEL “HleUedIhend” (Diplocylcos  palmatus) — 6TEDILD
SaIrHemng &efil, SaVGIOM, UMDLUSSHG WOMHMID CHTL FDUBSIULL CHMUSEHHES LDBHSTS
LwiesTu@GSSleury. NedTy, QHET GEWIRIGET STELLCUTESHE MMWILILLL 6T QBHEID &
Br(h&eiled QoHemnenr Qeimemid 2 LGCWITESH6TD6. 6T601Ge, BTHIGET QFHSHTUTSHSH6T GLogyID
91§61 NN GEWIRIGMET QYIMIFS QFUICHTD. G6hT eNleneaTeunsd, QSHHMeUNLD “Serratia
marcescens 6169ILD SMIBILILT®SS CHMUASTOHM 2 G0 THESHS Falgul H@GLOUNeT afflwisbemng
GMDEGLD WOHMID UV-A 6aN&ESS] 2 @ MTEHEGLD aUWIG-(PSTONMET GnMEEGLD”, 6T60TLIS6M 68T
Caenorhabditis elegans 6160160 2 L 6L-LOTHIF6DII (Animal model) Q&MEHII(H MBS CSHTEHIGLTLD.
@&enenT  “Journal of Photochemistry and Photobiology B-Biology (IF: 4.067)" 6T6nIld LG SHflensuned
NG GHMGenmd. Ceid, @&stt Qemeoulstt sTHNVIHSH NHSQH5ESHS SMjuedr  LBmI6s
BIGENGET (Carbon dots), LIFEME BIMSH6n6uT (Green fluorescence) 2 LADHGITMGI. 6T601God, @& 6m6nt
QITL_LD6T No.1 Qg &HMefled LFILULL  Neseony Hiled @QEBEHHHTMH Fe* WMMID Cd* 6TEYID
2 GeumsniGenen Sl Ml  LweTUGSSULLG. G, Q&S  LEHI6I-g)seTsemen
Q&M cap-Tio2 6T6Im 2 Geund g&emerv(h WBHIT Sevemeu QUDULILL G Q&6 eurulevns,
QUL L cap-Tio2 BmeT  SevemeuuNsst ULl  @QenLCeuaflmeid Gmm&SLILLL ).
Q&g Hemed, @QLBHITT Seveneuimerg  Biflepiemer uUTdleflum WWOHMID  FTULRISED6T
MGG PHMEmeL Gl speflufenmed QeueNULGSHSHUWIS. “@bHS UTSeFIT WOMID &l
SiLpl6UMesg ROS (Reactive oxygen species) 6IGUILLGL  SI(PHSHH M6 2 WL TEHGUE6TTEL
gOUGHTME” 6T6aTLGM6TT  Hev  gylialledr epeold  SeoiL MLl L &.  Ced  Qhs
aflalmen &8 Mapeaedt GUTg ROS- S(PSHSSHeTed 2 cHuiLmeor LMSlefll 2 L d&6U]
fmge| WOHMID 2 6TEpMILL HenGealene FE-SEM LDOMID FTIR 6T6IMID S@HegHemen Qameioh
2 MIS QEFWILILLLL &),

HMea&QAFTeL: Hleuedmiend, &ML LEHIGTT HSH6T&H6, caD-Tio2 KGN SHevene, Fifll spefl-
spafleileneru &85 HsLpe.

Evaluation of metal sensing behavior and photocatalytic degradation efficacy
of plant derived carbon dots and their metal oxide nanocomposite

'R. Alexpandi and *A. Veera Ravi*

*Nanomaterials for Biological and Environmental Applications Division, Advanced Microbiology and Marine Biotechnology
Lab, Department of Biotechnology, School of Biological Sciences, Alagappa university, Karaikudi -630 003, India.
Email: alexpandirajaiah005@gmail.com; aveeraravi@rediffmail.com

In the present study, we prepared Diplocyclos palmatus leaf extract derived fluorescence
carbon dots (CQD) and made an uncomplicated ON-OFF-ON sensor strip for the detection of
Cd?* and Fe®*" ions. Interestingly, the fluorescence (FL) emission of CQDs has quenched and
enhanced while individually binds with Cd®* and Fe**, which denotes the metal sensing behavior

110


mailto:alexpandirajaiah005@gmail.com
mailto:aveeraravi@rediffmail.com

of CQDs. Interestingly, CQDs are not showing any lethal effects like acute toxicity or
cardiovascular toxicity in Zebrafish, which authenticates their biocompatibility. Therefore the
positive biocompatibility and admirable in vivo FL intensity (in Artemia and Zebrafish larvae),
the prepared CQDs was suggested as submissive bio-imaging probe for biological studies.
Subsequently, the CQDs were doped with TiO, using methanol extract of D. palmatus under
hydrothermal condition. The obtained CQDs@TiO, nanocomposite have showed efficient
photocatalytic activity under sunlight due to their narrowed band gap (2.0 eV). It exhibited
photocatalytic deactivation of bacteria (Vibrio harveyi) as well as dyes (Malachite Green) under
sunlight exposure. The CQDs@TiO2 nanocomposite effectively deactivated the Vibrio harveyi
by inducing the ROS stress, and thereby, damaged the bacterial membrane and cellular
components. Further, the first and foremost study was examined the toxicity level of
photocatalyzed dye using Zebrafish as animal model. It was found that MG had caused severe
acute-toxicity, cardiovascular toxicity and organ-toxicity thereby it induced the intracellular ROS
as well as apoptosis; whereas PMG does not show any toxic effects, is reputable substantiation of
the MG-dye degradation by CQDs@TiO, nanocomposite.

OP-3

SnO, @6L HMjL6H 2 6TeTL &858t BgMer sLLemwliy, speafluilwed

LOMID &MHG LIESITL&6T LMHMIW 411686l
s.91Gems’, ENflugFadei’ wmmIb s.Fefleurge

'mafer uGLUMLe| s@me eusd Uefg HLfev 2wy svall woHmID SImiss Himieueid,
slalg, QFsirenent - 54, SLODPHTEH, @bHuim
ZQuIHINWed Hieom, MHevs &eLeuNl, Clgedtsmest, 600005, HLODPBHTEH, QbHEHUIT

SOHCUTMSII SyUIaN6L  FHMLEHLOWITEN MM STTLIET SHeTelll LI L
sno, B Qeull (WemMWITEL RHRISMEOUNSGHLILLL & SWMHSHSLILLL
LrHN&Ep&HE 3 el Chyn ULCoum GeuliLbléneounled ( (C°400,450,500616LILI
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el Ul L. sno2 S miT  GIsensedlett QUCHT &MHE LIGHILGET VSM
SleMaih&EpL 60T LIGLILIMIIE] QEFUIWILILIL L 6dT.

Studies on structural, optical and magnetic properties on influence of carbon
content in SnO,

S. Ashok?, E. Priyadharshini? and S. Srinivasan®

'Sophisticated Analytical Instrumentation Facility,
St. Peter’s Institute of Higher Education and Research, Avadi, Chennai — 54, Tamilnadu, India
23Department of Physics, Presidency College, Chennai, 600005, Tamil Nadu, India

In the present work, pure and carbon doped SnO, was synthesized by
hydrothermal method. The prepared samples were thermally treated at various temperatures
(400,450,500°C) for 3 hours. The SnO, nano powders were structurally, optically and
magnetically characterized by XRD, UV-Visible and VSM analysis separately. From XRD,
the SnO, nano particle belonging to tetragonal crystal structure with space group (P4,/mnm
136) was identified with the lower cut off wavelength. Transparency and energy gap values
were determined from UV-Visible spectral measurements. Magnetic properties of the SnO,
were studied using VSM technique. The present work focused on investigates the structural,
optical and magnetic properties of pure and carbon doped SnO, nano powder prepared by
hydrothermal method. The X-ray diffraction analysis shows the rutile phase tetragonal crystal
structure. The crystallite sizes were calculated using Scherer formula for the various peaks
obtained in the XRD pattern. The energy gap values are calculated by using UV-Visible
spectral analysis. The ferromagnetic properties of pure and carbon doped SnO, nano powder

was analyzed with VSM measurements.
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THERMAL AND ELASTIC PROPERTIES OF MnO, AND MgO
INCLUDED QUARTENARY LEAD BORATE GLASSES

L.Balu*? and R. Ezhil Pavai®®

!Department of Physics, Annamalai University, Annamalai Nagar, Chidambaram
’PG and Research Department of Physics, Govt. Arts College, C. Mutlur, Chidambaram
PG and Research Department of Physics, Thiru Kolanjiappar Govt. Arts College, Virddhachalam
Tamil Nadu, India
*Corresponding Author: ezhilpavaibalu@yahoo.com

Four quaternary glasses of B,O3; — PbO — MgO — MnO; with different compositions of
MnQO, are prepared by melt - quench technique. Nature of these glasses has been confirmed
from their XRD profiles. Density of all the glass samples is measured using relative
measurement method. The longitudinal and shear ultrasonic velocities are measured for all the
compositions at 303K and at 10MHz frequency using the Pulse Echo Overlap method. Elastic
moduli and other parameters such as molar volume, Poisson’s ratio, acoustic impedance,
microhardness and Debye temperature are calculated from density and velocity data. The
transition temperature, melting temperature and crystallization temperature have been identified
using DTA measurements. An attempt has been made to gain knowledge about the thermal and
mechanical properties of these glasses and is correlated with the compactness of the glass
systems. The role of manganese ions in the glass matrix is also discussed.

Keywords: XRD, Elastic moduli, DTA.
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Crygemgileor spaNuliigseTsnr 1, 3-emLembLGrmQuear&lest (DNB) gesflL
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S0l LIg &5 Sleo1 epaMuiluted UL emL. @emLGleueadl wHlumerg L& (Tauc’s) eNuileor
Lilg, SHE0TSHSHLLILILL &|.

A_ =388 nm lExc=357 nm

RS
353200

“
MR “VVV'VVVV

Intensity (arb.units)

250 300 350 400 450 500 550 600 650

Wavelength (nm)
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QMG FTIHSHG 6T6OTLIGHM6TT QNEBIEV HIGH SHlgeuHH60T6nD  UIOT6HT  LHEVLD
SEULMOWILLLL &|. QUeMISSUULL. MLl UigsSHHeT Qeulil  HlémevLiL|ssetTenLo
LOMID G 2 (HGFHL HeiTemenll  CeulLiuGLUTIe| GCETHemenm  CLH6VLD
SIOWOULL G UG&SSH6T uedlenld eN&&Ierv MWSECHT &lg.65SHS6TenD Sy U16eN6T
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Hmeunergl ohleneo KDP uUn&s&HmG el 1.75 WLLBIEG AHSLTS @QULUUS)
& 600 MIWILILILL_§).

Growth and characterization of 1,3-Dinitrobenzene (DNB) single crystal by

using vertical Bridgman-stockbarger method for NLO applications

S. Ranjith*” and R. Nagaraj'

Y Department of Physics, Ramapuram Campus, SRM University, Chennai — 600 089

*Corresponding author. E-mail: ranjith7784@yaho0.co.in
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Organic 1,3-Dinitrobenzene (DNB) single crystal was successfully grown by using
vertical Bridgman-stockbarger method. The crystalline nature and structural properties of the
material has been confirmed by using powder X-ray diffraction (PXRD) analysis. Linear optical
properties of the grown organic single crystal have been studied by using UV-Vis—NIR spectrum

analysis, which exhibit the cut-off wavelength at 431 nm. From the tauc’s plot, the calculated

optical band gap energy value is 2.78 eV.
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The photoluminescence spectrum compresses three emission bands in the region centered
at 388 nm, 452 nm and 569 nm Thermal stability and melting point of the grown single crystal
was carried out through the TG-DTA analysis. The microhardness test explores the mechanical

strength of the title crystal. Nonlinear optical efficiency of grown DNB crystal was found to be

1.75 tim es greater than that of standard KDP crystal.
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Investigation of new organic non-linear optical single crystal:

L-Ascorbic acid-4-nitrophenol

R. Durgadevi, Dr. T. Arumanayagam*
PG and Research Department of Physics, Pachaiyappas College, Chennai-600 030

Email.ld:arumai.tr@gmail.com

Organic Optical material L-Ascorbic acid-4-nitrophenol(LA4NP) has been synthesized
and the single Crystal have been grown from water solvent at room temperature by slow
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evaporation technique. The grown crystals have been characterized by X-Ray diffraction to
determine the cell parameters, FTIR technique to confirm the functional groups present in the
compound, UV-Visible Study were recorded for the grown crystal to estimate the transmittance
and band gap energy respectively. The relative second harmonic efficiency of the compound is
found to be 2.3 times greater than that of KDP Crystal.
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Structural, morphological and optical properties of erbium doped cadmium
sulphide quantum dots
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The erbium doped cadmium sulphide (CdS) quantum dots were synthesized via chemical
precipitation technique under methanolic medium. Polyvinyl pyrrolidone (PVP) was used as a
capping agent. Identification of crystal structure of CdS product was done through powder X-ray
diffraction analysis. Scanning electron microscopic analysis revealed the morphology and
particle size of CdS quantum dots. Absorption characteristic of CdS quantum dots was analyzed
through UV-vis-NIR diffuse reflectance spectroscopy. The outcome of this research work gives a
better understanding to the suitability of CdS quantum dots to some technological applications.

Keywords: Nanoparticles, Quantum dots, Crystal structure, Reflectance, Scanning electron
microscopy.
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THE ROLE OF STRONTIUM ION ON THE STRUCTURAL AND
THERMAL PROPERTIES OF LEAD BORATE GLASSES
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B,03-PbO-SrO glasses with different concentration of SrO (0-20 mol. % in the steps of
5) were prepared by melt quench technique. Structural characterizations of these glasses were
studied through Ultrasonic, FT-IR and DTA measurements. The amorphous nature of the glasses
was checked by X-ray diffractometry. The density and ultrasonic velocities are measured for all
the compositions at 303K using the relative measurement methods. Elastic moduli and other
parameters such as molar volume, Poisson’s ratio, acoustic impedance, microhardness and
Debye temperature are calculated from density and velocity data. The transformation of BO3
trigonals to BO, tetrahedral units has evidenced from the FT-IR spectra of the prepared glass
samples and the BOy structural units increases with an increasing concentration of SrO content.
The transition temperature, melting temperature and crystallization temperature have been
identified using DTA measurements. The transition temperature increases with an increase of
SrO content. The structural properties of these glasses were discussed in terms of the relative

proportion of strontium oxides.

Keywords: Melt quench technique, XRD, FTIR, DTA.
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Uhi&er  @emevdemmmled  Memeusormiil.  wHmID  MNeormed  @@BLUUSDS: 2 MIS
QeWISMG  Heveuy BICEMGIGeNHaNeT SHLLemlY WLHMID  epefullwied

CeugluemsenmesigixL ellemereysdHy efeflld -(XRD) &LLO-LM 28T ,UV-Visible (
STy o GUrHmE SisES6LL BIMOTEMEL(FTIR)  CLHEVLD QL TMUILILIL L 6T@Q&| Lig&
CaudmHmSmGIU|LD  HEDDLIEHLUUIID(XRD, FTIR) 2 MIGQFUIEMG .UV-Visible U6
S60EH Heoeu] BTCEuTHISHeNSHT  BHTCEIMBLLY Slenmelled 2 6M6ng| 6T6iTLMS 257
QeueiuGsHHME

WSS UM &G SH6TLI6TTEL LTemeUelmL LThi&e @emev &eveul :

Green Synthesis and Characterization of Silver Nano Particles from the Leaf

Extract of Pongamia Pinnata

K. Senthilarasan, G.Janakiraman, V. Senthil Murugan , G. Kavitha

* Assistant professor, Department of Physics, Edayathangudy G.S Pillay Arts and Science
College, Nagapatinam-611002, Tamil Nadu.

E-mail: senthilarasan2020@gmail.com

Present work describes the synthesis of silver nanoparticles using Pongamia pinnata leaf
extract. The preparation of silver nanoparticles by using pongamia pinnata leaf extract has
desired quality with low cost and conventional method. The pongamia pinnata leaf extract was
mixed with silver nitrate solution by stirring and heating 60°C-80°C and the reduction reaction
was studied by observing the colour change. The preliminary screening test confirms the
presence of flavonoid and phenols. The silver nanoparticles were characterized by UV-visible
spectrometer, X-ray diffraction (XRD), Fourier Transform infrared (FTIR). The XRD exhibit the

Crystalline in nature. FTIR confirms the presence of functional groups of stabilizer pongamia
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pinnata in capping the silver nano particles. Silver nano particles exhibits absorption peak at
257nm. Therefore, the study reveals an efficient, ecofriendly and simple method for the green

synthesis of ZnO nanoparticles using green synthetic approach.

Key words: Silver, pongamia pinnata, flavonoid , Phenols.
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UGLUMIE| QFWWIULL 6. 2 (hG UGSSHNID  P&HerOlReT  SllsnOUINHD
NHCWITEMISaN6T  6T6uI6uwNIL 2 (HheUSLUUBSSHIHD SLIMLLILLL G| 0L L L Teoflibd
sMeou@G-g  Qeudud  uflbrHms QTGS LMD THIGED  6T6sT  [HITLD
LuweTU (R GIbGUTS), 98 2 (H&W SLLG&l6L GMMHS 2 (HGLD
QEULILEFELETIHMG LD, x- SFHL &S Fymenr Qeuliubleney NHCWITS S0 SW|LD,
HLUUGHSHe06T (Wlgeled y- SIFHL Gemmhd CleuliLbleney Fmlmedu|d &(HEHMEI.
GMOHS 2 (bGL CEULILFFELEID P &HrOIR6T  IHFHHRIGMET GOMSHE &Fmen
S Her0Igenr  NBICWITEHME CQ&HTHSHHTME. 6T6orGeu, emLLLMeflibd  STysnL(
g LILIemL_uNev meot SI6MLOLILY E\..enLL Sllq LILIemL_uUNev meor SIEMLOLIL|L_63T

SUINGLGCUTE DB (PIGeUBMETS &HADG.

Effect of Titanium Carbide heat exchanger block and retort on Oxygen

Impurities in mc-Silicon: Numerical Simulation

V. Kesavan, M. Srinivasan, and P.Ramasamy*

SSN Research Centre, SSN College of Engineering, Chennai-6030110.

*Email:ramasamy@ssn.edu.in

Primarily, mc-Silicon growth is undertaken by directional solidification (DS)
process. Reduction of non-metallic impurities such as oxygen, carbon and nitrogen
in DS produced mc-Si ingots is a challenging task and strong contaminations come
from inner parts of the DS system. In conventional DS system heat exchanger
block and retort are made of graphite. In our present work, we have used a heat
exchanger block and retort made by titanium carbide (TiC). The simulation has

been done for using both graphite and TiC as Heat exchanger block and retort. The
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simulation results were compared and analysed. The numerical simulation of
oxygen impurity distributions in melt and crystal has been investigated. When we
used TiC as Heat exchanger block and retort, it gives lower melt convection in the
molten stage, more uniform temperature distribution in x- axis and lower
temperature gradient in y-axis at the end of solidification. The lower melt
convection can reduce the oxygen impurities and results in uniform oxygen
distribution. So, TiC based DS system gives better results compared with the

graphite-based system
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12 oL  565THEH 42 [UCHTUmeETeL QUETEST HSFHULIL HNHTA6U6TI
Howremew  OHMIDL  @QOmoeT  HOWTeNeL  6ufl&eT  4000-400 G&FLO-1  QBHEHSSH6L
Sifljemid Hmwmsmeowimed  UGLUMie| QFLWNLUGHDE. FHmeol GCEFLOLDTEIS)
Hpwremeoauflaet  sremeu  LWTUGSS  cpeLSHFam  ellgeusmll  Qewss
SHTAUGISHET |, SIHFHULIL aeufhseT SLF&HH Geweour(h  Camum@ (DFT /
B3LYP) 31++G (D,P) LOMMID 6-311++G(D,P) SliqLiLeML_UuNeL QHMGSLILIGET  GILIIHLOLITEV 6T
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SBJeUs6T  HeueHSLILL (R  WLHMID  SemedlL LUl L. isneveufleng LS| Gerileor
Coumum_ L6 UL OUGHDE. UDesT  Howmamevsnl LWTLGSSH SHeneoLi
CejLsmG u&ey Q&g 6TV SL_[TesN & LI6B0TL S 60 61T SIS\ SLILIIG UIT60T
SGEHTNSGHILLL  CLPLEHFaM  6TELSHL M6  LDEWIL VG @QbhH& HemjFHumm
GMOHS PEIDSSHLILLTS CLPVEHFaM  6TVSL IJT6oT DG HHL  ClFeLEUS)
Chrsemg QUTMISSH SILie GCHTLUTEH (MM  CLPEVLD  6TELSHL TN  LI6TTL| 6T,
SOMeL UMMM SENSHLLILUGHDG. GeumeuL b CeuHuiied SHeousEEH senern
LweTu@ S  Qeutit  QuisseNuledlsst  LIILEET  GeueuGoum  Clauliubleneo&emern
SENSEHLLILUGEDG. cPLSHFam e  Hlemew HMOMEL,HS allemere| HMID
Qe QuIsSSD  YHWme SENSSLLUUGSHDEH.'H NMR SDHeHOUNGT  CLP6VLD
HCOmLLmetT&emNer  6T6U0I6mNSH6m&SBENIWIWID C° NMR SHMHMHMUINEIT CLPEVLD  SITL6DTI6
TGN SMSEMI  SHEISHL (B CoudHuiied CaimLT(B&HeT &ausbHL LLGEMDE).

WSHHW auTIHMmSH6T: SLJHEH QFweourl (B GCamium, HHSLILIGUITes
SGETNGSHILLL CLPELSFaM)| 6TEVHL[TEN LOEHIIL_6VLD- JFlTeUMID BMLDTEmEL.

Quantum Chemical Method using DFT and Molecular docking analyses of anti neural

molecule 1,2-dimethoxy-4-(2-propenyl) benzene

K.Thirunavukkarasu®, P.Rajkumar?, S.Selvaraj’, S.Gunasekaran®, S.Kumaresan®

'Spectrophysics laboratory - PG & Research Department of Physics, Arignar Anna Government Arts College,
Cheyyar-604407, Tamil Nadu, India.
’PG and Research Department of physics, King Nandhivarman college of Arts and Science, Thellar, Tamil Nadu,
India-604406.
%Sophisticated Analytical Instrumentation Facility, St. Peter’s Institute of Higher Education and Research, St.Peters
University, Avadi, Chennai—600 054, Tamil Nadu, India.

*corresponding author E-mail: kmtcphy@gmail.com

The vibrational spectral analysis of (1,2-dimethoxy-4-(2-propenyl)benzene), compound
was characterized by FT-IR and FT-Raman in the mid IR region. The *H and **C NMR chemical
shifts of title compound were recorded. The theoretically predicted FT-IR and FT-Raman spectra

of the title molecule have been constructed. Thermodynamic parameters determined for the title
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compound at different temperatures, NPA and MPA charge distribution were investigated with
the help of quantum chemical calculations. UV-Vis spectrum of the title molecule was recorded
and the electronic properties such as HOMO and LUMO energies were determined by Time-
Dependent Density Functional Theory approach. The electrostatic potential surfaces,

polarizability, NBO and thermodynamic properties of the title compound were discussed.

Key points: Density functional theory-Homo Lumo- FT-IR and FT-Raman —(1,2-dimethoxy-4-

(2-propenyl)benzene),
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LWeTURSSHISMG. OHMID QNS PHMeL aNHCUITSESS6 SlqLiLsnL (LPenm&eriledn
L@LUUMTLEY 28h% CPvddam elgelluid, @auss ofie  AHTQeusmIsET,
SGFHauly  Falghser LOMID  JroeT  HHMed  QFweOuThH&eT,  L[HS
Qeweoum_ (& GHTLUT® (DFT / B3LYP) (LP6DM CLPVLD SienL WLILUGHMGI. 31++G (d,p)
OMID  6-311++G(d,p) SlgLILEOL QSMGSLILGET CL(BLDUTeOT6 SFHT6 (LpemmSeriledt
&eUaN&HSLILLL  WOHMID SenelL Ul L Sisneveufleng WHLILGeTler Ceumium B'L 6o
UL OuUL_(ReTenest.  6TeDemeD, SHSG WPSATNGSUULL  CPVGFaM SOHMILILITENG
LOMID  1N&E  GODHE WSATNSGSIULL  CPO&FaM &DMILUTMS  OMHMID
6TLSLIIT6T SILJSHSUN6T MMM Y &iener eNeunH&eUILL (Hemerssr. s1GeL&LCiymedt
Howremew  QeuwwbulBeteng, @&  PacA Qe sLL6ewT  LFILLMMHDHSHMS
o MISIILESSHHDG. RCETENCHTGaNS b Q&G LTmI6T leamaml FRGsrav
Suumeiler SLLenlL  SlglilenLulleomer CLp&HFam bBNISGGHL I U16)|seeon
Quinmemsiwimest NemewILiL &OHMILUTENS (NBO) UGLUMLIemeIL LwsiuGSS eneunLiLiy
&nergg*Caige) MM &MY 1gConsmeGaageier  CouHuiiied  allenésLid
u@UUMLe| QEwLL (BeTeng).
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Vibrational Spectroscopic investigations and Structure based
Molecular docking studies of Isonicotinic acid
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The quantum chemical calculations and FTIR and FT-Raman characterization of 4
carboxylic acid have been recorded in the regions 4000-400 cm™ and 3500-400 cm™
respectively, Employing the experiential FT Raman and FTIR data, a complete vibrational
assignments and analysis of the fundamental modes of afterward confirmed by total energy
distribution (TEDq) in the calculations achieved to determine the optimum molecular geometry,
harmonic vibrational frequencies, infrared intensities and Raman scattering activities, the density
functional theory (DFT/B3LYP) method with 6-31++G(d,p) and 6-311++G(d,p) basic sets have
been compared with the experimental values the difference between the observed and scaled
wavenumber values of most of the vibrational modes is very small, The effects of frontier,
orbitals HOMO and LUMO and the transition of electron density transfer have been discussed.
The UV-Vis spectrum has been done which confirms the charge transfer of PACA. The chemical
interpretation of hyper conjugative and charge delocalization has been analyzed using natural
bond orbital (NBO) analysis, Structure based Molecular docking studies of Isonicotinic acid

Target protein Taurine dehydrogenase inhibitor.

Keywords: DFT, HOMO, LUMO, Taurine dehydrogenase, Isonicotinic acid
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oWy @rss Qampuy Qsw CHMUSETET usmE AHSHEEDS. QsMLpUL
AQrs5s L LHH wWLOHMID 2160 2 mUUSEHT WOMID BILY QenLpsaileid
smelU(GEMG.  CsmpUy @G OILL] QrissHHnG  HleLedGLomeLseriled
Sl LUGEHmG. 2wy LTS Qamem. eUGCUTLGCTTL le6dT (6§ .1q.6T6D) Q&SM(LHLILY
SI060F BHeLeL CBMPLY Q& 2 msemeT QW GChHMUSeMNOIBHG LTHSTEEDS,
GOOHG SLTHEH QemeuL eOUGCUTLGHTL e 6T (6T60.19.6T60) CQSM(LPLIL H6LELG] CIHLL
Qamupiy  gwefl  seujsefled QaLL  QsMPUOL 2 (HeUTds  UNOIGSAME,
Leop&HeaNgemy@Gaer QupUTed Bilhle] Si6bevd GlgLUDSGSD 2 eTaralfsened
2 eiTerenl. GVGL Q60T 6T6TLIGHI 2 MIGET CEBT(PLMLS GHMMES 2 S  LO(HHGISE.
2 MIGET 2L Q&G CEMpUmL 2 (Heurss Geuelgll @ CUTHmeTS &HLULS 6
ceud Sismed QFWLLI(H&I6TMENT. 2 hIGET &HLO6TN &eU&HeTeL 2 eem §&(h&eNeL 2 eern
Qarpuenu  WBEuGL 2 Mepdausm@ vGLIgeT 2 §eudbda(Bld, GCLQID 2 MG
@Qrss Bremhi&en WLOMID WLIJMLLLSaTNL GCeyld Sl 2 (haUTGe6UmS
5H6AMG. SHCUTMSII SuIaTed, eVGLIg6T (GHHSH6T @QenLsoHemniy GG
amijeglieol.  COUIUY UGLUUTUI®| eWeud uGLUUTle] QEFUWIbULL . FT-R
Bimmeneouiluled GG &Hev QaweoLT. (h& G (PSS A;LULMS
o MIHILBSHEME. 2L600 26mem  QuUT@pedlest  euaTfHeng  OIMHMORIGET
Spfweummles  ewpeold HFuTsHFSHHGLU LNMG 2L60 6@  GMUILL
SCeoTmLLIMG &/Coudluiiieney sTeueuTm) UTHSHME 6T60TLMS LD(HHSUISHESSTHSUICD
alaufls&Emg. AL PeL&EFam HOFHTIHET CQUTHSSHLWMET Qe0&HSG LNem6uorLiL
FHNHHNG LNnILIL-QisS5HmMG  SHWNEGLD  HMET  SMJ6UOILNS, SL L 6mLLIL
Sl LILisnL_uflevmen LO(HHG 6lgeUsmOLINGD g &l LileaTUGSHSLLGL (WDenms&eried
CPVEFaM QUTHHSHIHEL 626TMTGLD.

Investigation of Hirschfeld surface analysis, Spectroscopic, Pharmacokinetics and
Molecular Docking Studies on Anti-cholesterol drug

G. Sridevi*®, S. Gunasekaran?, and R.R. Saravanan®
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High blood cholesterol can affect anyone. It’s a serious condition that increases the risk
for heart disease, the number one killer of Americans women and men. Cholesterol is a fat-like
substance, found in the blood stream and also in bodily organs and nerve fibres. Cholesterol was
defined as total serum cholesterol expressed in millimoles per litre of blood (mmol/l) a
continuous variable with mean and standard deviation. High-density lipoprotein (HDL)
cholesterol or good cholesterol it protects you against heart disease, Low-density lipoprotein
(LDL) cholesterol or bad cholesterol it leads to a build-up of bad fat in the artery walls, which
can lead to heart disease. Triglycerides are often present in people who have diabetes or
alcoholism. Statin are drugs that can lower your cholesterol. They work by blocking a substance
your body needs to make cholesterol. Statin may also help your body reabsorb cholesterol that
has built up in plaques on your artery walls, preventing further blockage in your blood vessels
and heart attacks. In the present investigation, the Intermolecular interaction of Statin drug was
analyzed by Hirschfeld surface analysis. FT-IR spectrum confirms the presence of the functional
groups in the title compound. Pharmacokinetics describes how the body affects a specific
xenobiotic/chemical after administration through the mechanisms of absorption and distribution,
as well as the metabolic changes of the substance in body. Molecular docking is one of the most
frequently used methods in structure-based drug design, due to its ability to predict the binding-

conformation of small molecule ligands to the appropriate target binding site.

Keyword: Cholesterol, Hirschfeld surface analysis, FT-IR, Statin, Pharmacokinetics
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Synthesis and Characterization of Silver Nano Particles from the Leaf Extract

of Pongamia Pinnata
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Present work describes the synthesis of silver nanoparticles using Pongamia pinnata leaf
extract. The preparation of silver nanoparticles by using pongamia pinnata leaf extract has
desired quality with low cost and conventional method. The pongamia pinnata leaf extract was
mixed with silver nitrate solution by stirring and heating 60°C-80°C and the reduction reaction
was studied by observing the colour change. The preliminary screening test confirms the
presence of flavonoid and phenols. The silver nanoparticles were characterized by UV-visible
spectrometer, X-ray diffraction (XRD), Fourier Transform infrared (FTIR). The XRD exhibit the
Crystalline in nature. FTIR confirms the presence of functional groups of stabilizer pongamia
pinnata in capping the silver nano particles. Silver nano particles exhibits absorption peak at
257nm. Therefore, the study reveals an efficient, ecofriendly and simple method for the green

synthesis of ZnO nanoparticles using green synthetic approach.

Key words: Silver, pongamia pinnata, flavonoid , Phenols.
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STRUCTURAL AND OPTICAL PROPERTIES OF CREATINIUM 4-
METHYLBENZENESULFONATE SINGLE CRYSTAL

Sindhusha S$*%*, Padma C M?

'Department of Physics & Research centre, Nesamony Memorial Christian College, Marthandam,
Tamilnadu, India.
22 *Department of Physics & Research centre, Women'’s Christian College, Nagercoil, Tamilnadu, Indi

Email: ssindhu25@gmail.com

Single crystals of Creatinium 4-methylbenzenesulfonate (C4MBS) were grown by slow
evaporation technique at room temperature. The structural parameters of C4AMBS single crystal
were confirmed by using Single Crystal X-ray Diffraction (SXRD). Optimized geometrical
parameters have been calculated and compared with experimental crystallographic values. The
intermolecular interactions present in the molecule was analysed by using Hirshfield surface
analysis. Optical parameters such as band gap, extinction coefficient and refractive index were
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calculated by using UV-visible absorbance spectral analysis. The HOMO & LUMO energy and
the energy gap were calculated and analysed. MEP plot has been investigated to predict the
charge transfer analysis. Emission behaviour and the crystalline perfection of the grown crystal
have been predicted by using photoluminescence spectral analysis. The nonlinear optical

parameters were theoretically calculated and analysed.

Key words: Absorbance, MEP, Photoluminescence, HOMO-LUMO, Optical property.
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Synthesis, Characterisation, Antifungal, Antimicrobial and Anticancer
studies- A Theoretical Approach on Nicotinohydrazides
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The nicotinohydrazides N’-(3-phenylallylidene) nicotinohydrazide 1, N'-(2-
methyl-3-phenylallylidene) nicotinohydrazide 2 have been synthesised. They have been
characterised by 'H and '*C NMR spectra, X- ray diffraction pattern, IR spectra and
computational study. The computational study of the nicotinohydrazides have been made
through DFT [B3LYP functional] method available in Gaussian-03 package using 6-311G(d,p) basis
set to look in to their reactivity’s and geometrical parameters. The hydrazides were evaluated for
their anti-microbial activities against 10 micro organisms. The hydrazides exhibited more
activity against staphylococcus aureus. Further, Evaluation of anticancer activity of the
hydrazides was performed against human hepatocellular liver carcinoma cell line (HEPG2) in
the presence of foetal calf serum.The antimicrobial screening results and evaluation of
anticancer activity indicated that CH3 substituted hydrazide was the active one.
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Crystal growth, crystal perfection, piezoelectric and optical properties of lithium hydrogen

oxalate monohydrate single crystal
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Semi-organic lithium hydrogen oxalate monohydrate non-linear optical single crystals have
been grown by slow evaporation solution growth technique at 35 °C. Single crystal X-ray
diffraction study showed that the grown crystal belongs to the triclinic system with space group
P1. UV-Vis-NIR study showed lithium hydrogen oxalate monohydrate has high transparency in
UV-Vis-NIR region.The piezoelectric coefficient is found to be 1.41 pC/N. The nonlinear optical
property was measured using Kurtz Perry powder technique and SHG efficiency was almost
equal to that of KDP.
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Heat transfer enhancement studies on a latent heat storage (LHS) system integrated
with solar water heater

N. Nallusamy **, K. S. Jayakumar 2, Rahul Roy ®

Department of Mechanical Engineering
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* Corresponding author E-mail: nallusamyn@ssn.edu.in

Thermal energy storage units that utilize latent heat storage materials have received
greater attention in the recent years because of their large heat storage capacity and their
isothermal behaviour during the charging and discharging processes. One major issue that needs
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to be addressed is that most of the phase-change materials (PCM) have low thermal conductivity
and hence heat transfer enhancement techniques are required for latent heat thermal energy
storage (LHTES) applications. There are several methods to enhance the heat transfer in a
LHTES system. The use of metal fins with different configurations has been proposed by various
researchers as an efficient means to improve the heat storage / heat release characteristics of a
LHTES system.

The present work investigates the performance of latent heat thermal energy storage
system (LHTS) to store solar energy in PCM (Paraffin) filled spherical capsules provided with
following fin configurations: a) internal hollow cylindrical fins b) Internal solid cylindrical fins
and c) No fins. Paraffin with a melting point of 61°C was used as PCM and water is used as heat
transfer fluid (HTF) to transfer heat from source to TES tank. Time-based variations of the
temperature distribution for HTF and PCM have been studied for different configurations of
spherical capsules, and different flow rates of HTF through solar flat plate collector. It is
observed that when PCM is heated up to 70°C the charging time is reduced 7% for internal
hollow cylindrical fins and 14% for internal solid cylindrical fins when compared to without fins.
The flow rate of 2 Ipm has much better charging time when compared to 4 Ipm and 6lpm in case
of solar flat plate collector. The performance parameters such as instantaneous heat stored,
cumulative heat stored and system efficiency are also studied and the results are reported.
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REVERSIBLE PHOTOLUMINANCE SHIFT INDUCED BY SHOCK WAVES ON

IMIDAZOLIUM L -TARTRATE CRYSTAL.
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Imidazolium L —tartrate crystal was grown by slow evaporation technique using de-
ionized water as a solvent. The grown crystal was characterized by powder XRD and FTIR
analysis. A study on the exposure of shock pulse which has dynamic high pressure and
temperature is imposed on the surface of the material and the impact on its photo luminance was
studied. In the present work, a shock wave with Mach number 2.1 was generated by the shock
tube and is used to carry out the experiment. Imidazolium tartrate crystal was made into a fine
powder and placed on the sample holder of the shock tube. A series of shock waves like 25, 50
and 75 were impacted on the samples. The Powder X-ray diffraction analysis reveals that the
increase in the peak intensity and peak shifting due to the increase in shock waves from 25to 7.
This is due to dynamic recrystallization in the material because of the sudden release of high
temperature and pressure during the impact of a shock wave on the sample. FTIR was performed
to analyze the functional group present in the material before and after shock exposure.
Photoluminescence (PL) was also carried out for the pre and post shocked crystal to find the

optical emission for the grown crystal. The results are discussed in this paper.

Keywords: Shock wave, Mach number, photon excitation, photon density, Reversible

photoluminance etc.
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g~ Lgm-LysegeT  Suleysem  WBCsTUTem&ETsT  ¢(h @QemLLUlL  GeuLD6L6VI]
SLLemWLOL  QeueMUUGSHSH60.  SGeUTIErVWIDNS, 6MLILIENEITL  3ilgLILIEHL UTN6vTesT
GMISGS-QeneuuiLiLimedT  Q&Meo  sTeomeroGL M LCFTUmery BLigdbslul L Geulil
QUIDLIL 60T SMLIqUIS |, SiG6oT eTHT6mNUITed LNemenred  Slig LiLlemLuNeomen  GSMISHS-
@emeriumest  STLLLOUGL  QuLLmevCLMNer  sSLLGFHIL 6T  eUNHWLCUTS).
CuorGsormn(pL6iT eUINELCUTEH GSGMISUW STevhmGafled ..CUTLCLTCEMDmIGCEa6or
LOMIL QAFHILEL Cud Geje| YPHAUUMENM FELENVGCLMDIEHET SHITL 1q.60.
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WSEHW UMTHMGHS6T: LITeNFCeoTSECH6, USHS FR&Hed eTeomervGL T,
QCEHTLMIUSG, GeveLeV, LMSLULL LD - QGCEFTLmMTCH Q6T

Side-chain Polysiloxane Liquid Crystalline Elastomers from

Non-mesogenic Components+

K. Mohana and S. Umadevi*

Department of Industrial Chemistry, School of Chemical Sciences, Alagappa University,

Karaikudi-630 003, Tamilnadu, India. Corresponding Authore-mail:umadevilc@gmail.com

Synthesis and characterization of two new azo-based polysiloxane elastomers containing
non-mesogenic monomer and different cross-linkers are described. The chemical structure of the
synthesized compounds was confirmed through standard analytical techniques. Remarkably,
both the elastomers displayed mesophase, despite the monomer and the cross-linker being non-
mesogens. The mesophase was characterized by a combination of differential scanning
calorimetry, polarising optical microscopy and X-ray diffraction experiments. The X-ray
diffraction studies revealed an intercalated lamellar structure for the mesophase. Interestingly,
the elastomer containing biphenyl-based cross-linker showed mesophase with an extended
thermal range compared to the metastable phase displayed by its counterpart containing phenyl-
based cross-linker. The ealstomers showed photoisomerization and thermal back relaxation at

shorter periods compared to the monomer.

KEYWORDS: Polysiloxane, Side-chain elastomer, Mesomorphic, Lamellar, Photo -

isomerization
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OP-21

yemasuilsveonmr &Hs Qswevdmenr Qsme ellm@ G Ullear afi @
2 UGWISLD WMMILD CQUTGILILIWETULIGMHSTE 6llg6eUemLOLIL

g EhEHICUTey., Of (P HMSWIET., 61D *Heusnisf. QFeni&IT Gs0sije

&eumhl &10§ e1QevsLpmefsHeav NengGeul eOIICIL L, HTHS
1-&7 & lg, &eumhl &g e1Clev&HLpmeN&Gerv NenmgCeaul eOIDICIL L, BHTHS

2-Q@mMPleLEHIL L QUITOWITET&ET, 61601l UGILINGSHS 568 6THlasH NanpGeail .o4.0.
N L, G&euld

bose.chandru333@gmail.com

SITOTL. eumpaed BG CoHameuseamer LLTHE &S g,mmedler
UG W& QerMiLamwmdsns  2.6iai&  Hoeimm  (Wpempulled  almens
HQUITHEMTS  LILTU(RSHSHIUSH60T  lenearneuns oy 6 MH&HEG1 .5 LOevedlwter @MLIL
ghuG&mE Cued SHmeImm (PMHOUTIETTEL  FGSHSHEHLD, HEFSH CUTULSHSEHLD
SOMILLDSnS LT &) & &6dTm 63T & & &LDM6T TQUIT(m 61T LOHMILD 3155
QeuliLQ&weLSMmes QT S(BLLSemeT LwleL(b &G IS epeuld  GLDMGHEorL
616M 6116 &60I61T gLohleneuLiLi(h & HevmLd Bhs S TMUF ST S| [30)[1]7)F:
ETRQUIT (I, 6T & &G & 6wt (h LiwteaTLI(h & GILD Si(rLULN e Q&WsL &M 6T, Si(huy
2 (HheUT&HEHGHeL UwleTU@BLD cLpeoLiQUTBafler L& MM @elalamns Si(hLenu
LweiTU(ReUBTeL  &GMHMIGHLHE0L  gOHUBD  HTEHESHWD, ULWETUGSSHIUFET  &SHTSHM]
hlemevemd CuUTTMEUMENM 2 6L SHWGTGLD. QRIS Qb UMSWITETT  H(BLILS6T
Comgemens@ (UlesHE) 2L uGSHSUULL Gl @emeusst @euvi(hLd €60TM)(L_ 60T
@M oMb GCaimiulLeel. GCeid  @eus o A  euemSUWITEDT
sTAUTBL &6  LweTURSSLILLL Beeng. QFECETHemenuicd 61(hHSHISCSmerTeniiuL L
Qrean(h  GUUSHMNL  660TM  TRIGE@RMLU  FHCUTMSHUW  CSHTLHLHIL LIS G
QllgeInrs  Qama(herearg. QFCFTHamenued GCa-euems GeuliLnmes, sTHMICEIS
slenel), sisFfauly CGeuluwme, el slemal(Bd HreyCamer HmiSH&SSTID |
FIUUSLD  Serell Gumsim 2 USTauhIGeT UWwsTUGSSULL(H QU6  6U6mSLLIT6s
slhuNer  QFweLHMenr  Cgld  HeveusmssTyaNEeatTed  CETHSHSUILGEMDE.
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@&Cengemenullesr @mISHluNed MNesTU@BLD (WDigemeusasmaih HombhHeuams SiGBLUY
stemel 6T6s1 FLOMENSSHLUILGHAME] -

WsHW  smallser:  sSMHMCAIs  saalsFfally Qeuluwmell, Cs-aums
QeuliLinmeril, eTeml Slemal(BHD SH@He, HMISSHISSHQSTID, FILHUSD SleTall.

PORTABLE ENERGY EFFICIENT AND ECOFRIENDLY BIOMASS PELLETS STOVE FOR
DOMESTIC AND COMMERCIAL APPLICATIONS

R.Chantrabose1, A.Murugaiyan 2, M.Shivasankari2 Soumitra Kulkarni

Swami Samarth Electronics Pvt.Ltd, Nashik
1-R&D, Swami Samarth Electronics Pvt.Ltd, Nashik
2-Techinal Engineers, NIRT Renewable Energy Pvt.Ltd, Salem

Energy is essential to meet our basic needs, and it also essential for good health — a reality that has
been ignored by the world community. According WHO more than 3 billion people still burn wood,
dung, and other traditional fuels which results in air pollution and leads to more than 1.5 million
deaths a year. The inefficient use of biomass emits huge amount of green house gases and fine
particulate matter PMz2s thus making cleaner fuels and improved stoves available to millions of
peoples will reduce global warming, child mortality and improve women’s health as they are mostly
affected. In our research work we have conducted experiments in various biomass burning stoves to
find their efficiency and their impact on the environment and health. We conducted experiments in
two different types of stoves namely natural draught smoke less stove and portable energy efficient
stove which are different from one another using type—k thermocouple, infrared thermocouple,
weighing machine, timer at different operating conditions.The portable energy efficient stove was
designed by us using the recent technologies. Based on the result obtained from the experiment we

can decide the best one.

OP-22

FTIR-ATR, UV-Vis & GC-MS [ LMi& e Q&mesr(h Q&mevearid Hl&FLd (Solanum
Nigrum) (wewsssred) @ emevseafler 2 uNfsHs Gamisenar &6 MigeL MHMILD
PV S Fa M| QUM ([5SHS)H6L (Molecular Docking) (LpemmMUileL 6T &Iy
ell(pUuyQur@si(Antihistamic) UesaTemL 2 MISILILIG &G 6L
&.Geueuehl uf) N&T WHMID C&FFl. (&6worCas 6w
siFpafsr uGLumie smel auss, Qausr W Ljerv o wif &eal HMID WIMUES HmieeLD,

slallg, QFsitenent - 54, HOWDPHTEH, QbHwIT
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SHCUTEMSIW! gyuieNev Cameverd MHSID Gemevsailsot (C&TeLCeTE)
2 uNflssFamiGefler Hetemneamuid MWL aIenHUNEL FTIR - ATR WOMMID UV- Vis
Biowmameouililed HILUMISET CP6LD JIMUEH GCmOsTereruuL (Hetengl, Qb
@emev LG CHMUSEHSHES HHFmEFWaNGES LTURSSUIUGLD b UTFOLIFIL
LGHSSHULTGW. QEHSTUTSHT 2 UNFLSSFamIseT ~LNenmeusTm(h&HeT (Flavonoid),
LeoN6oT&H6m  (Tannin), CILJOUETMLI(RSET (Terpenoid), FGLITewTl6T&H6NT  (Saponin)  LOMMILD
SL6L&HELMLI(BGEET  (Alkaloid) AGW. QHs @ emev & erer THH6EMEL  FMMI6L
Nemeuestmii® (Flavonid) LDMMILD L M6oT6dN6oT&H6NT (Tannin) 2 6Tenenl. GLOGYILD @660 &eriledt
gmmleL o_eiTen QEWMUTL(H& G (P& samedt & OIS & LIRS 61T LOMHMILD
QiDL IITTRIGEMET &L Ml FTIR-ATR HMTemeouNUId MILUWD b  Hmeuiul L
CrpGailiy  pemmWn@Ld. Memeusoimi® WOMID L mestevleordanesr @(BLL HmTeuy
HD&&H  GEFJOD  (Phenolic) LOOMID UeeUMS @Q@GLUL &Teuy  HM&SHLGEILOWD
(Polyphenolic) ~ &MJ&eVemeU&aTler HMLOMEMELLIL ML &6 epeuld 2 MISILILESSUILGEMDS.
UVv-Vis [HimLomeneouiied BILURIGmET LWeTUBRSS  LO6TesTamILnmmmLDd eLp6LLD
o INwssHsamGeflest Q@BLUL SimLWmerd &TEmUUGEDG. 2 uNiIse e m)seeor
&euemel eTeMdHed opalINGLd LemUE FTIHHH. SFH6T FamISHeT GC-MS (LPemMUIEL
SeogHelng  NH&SULGHETDET.  6lCleUT@®  FHeslldamid  THIIY  SILPMHE (Anti-
inflammatory) , S$&ENOIRCETMMLD (Anti-oxidant), 6THFEIN(PLIL QUTIRET (Antihistamic) GLITEITM
LeLGeum) LG &emen  Q&Teo(h 2 6mendl.  Qemeusern Crmisenern E7&GLW0
HTOSTEIL_meUGHETH 2 6Tanenl . QHG  YUIaeL cpevdFam  CQUTIHSSHISH6L
(Molecular Docking) (Lpemmuiled et&lFail(puy Qum@ber  Ussr 2 MISILILGSSLULGEDS.

Screening The Bioactive Constituents Of Solanum Nigrum Using FTIR-ATR, UV-Vis &
GC-MS Techniques And Confirming The Antihistamic Activity Using Molecular Docking
Studies

S.Veni Sri Ambika and S.Gunasekaran

Sophisticated Analytical Instrumentation Facility, St. Peter’s Institute of Higher Education and Research, Avadi,
Chennai-600 054, India.

The present study has been carried out to characterise the bioactive constituents present in the
Ethanolic extract of Solanum nigrum leaves (Solanaceae) using FTIR — ATR and UV- Vis
Spectroscopic techniques. This plant is a traditional medicinal plant used to treat various
ailments in mankind. The bioactive constituents of the plant Solanum nigrum are Flavonoids,
Tannins, Terpenoids, Saponins and Alkaloids. The Ethanolic extract of Solanum nigrum leaves
contains Flavonoids and Tannins. FTIR — ATR spectroscopy is an established time saving
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method to characterise and identify the functional groups present in the extract. The occurrence
of bands for Phenols and polyphenolic compounds confirmed the presence of Flavonoids and
Tannins. The presence of bioactive constituents of Solanum nigrum has also been identified by
observing the bands corresponding to electronic transitions observed in UV spectrum. GC-MS
studies have been carried out to separate the various bioactive components based on their
volatility . Separated each component has the capability of curing various ailments such as
antibacterial , antiinflammatory, antioxidant , antihistamic , anticancer activities etc . In the
present study the antihistamic activity is considered and this has been confirmed using the
molecular docking studies.

OP-23
&LP6L FMISTHTTTILCEOT6T-QUMOETLO (RSR) HILLILD eT6rm LS LG8
eUeMfH&6L (Pemmenwl LweTUBSHEH CrysmyLleom spaflullwew
UweTUrL1gMams 2-ALCermNiflig eoflujb 4-smmLCrmiieormGeoL
4-60BL_CUMIIETTeL (2AP4N) LIQ&LD 6UETIJ &G 6D
0. s@wuuemil, & &WGe', (NHG QFHHeL LmEg W6, Qu. @rmogmLol’,
Gi6ofleL euIjLOM?
'QUMHLNLIED Hlewm, 6TaV 6TaV 61601 QUITMUNUIED &LV, HTELEUTEHSLD, & 6ITER6TT-603110.
SLODHTE-
2Gevgl] QUL &6 GDUTE WHMID TGRS Nifle], JATNFEHS Slenm, JTQM

JTLD6OTEONT QF6OTLIJ .~.LIMJ SILeUmesterol. Gl &esrmevedl, @b&Hj-452013, HHWIL NJCHEFLD

'Lﬁls&rm@,&d): karuppasamyp75@gmail.com, MSBLICLISH: 9791552297

2-oI0GeTmAfligeflwid  4-empLCrmilleormGeol.  4-6mBLGOMIN6TTTEL  (2AP4N)  €2M6mM
LIQ SLOMEOTEH  &HLOEL  FRISTHTTMILII6T-QUMOgFmAl (RSR) (PemM cpevld  CleummMiSrLomg  (001)
HenguNed 60 BT GaTl6L QUMISGHLILILL &I PTOUSHE 2APAN alleng L &HLDOM6NS| CIDGHIITE
SpeNWITHeL QFHMHEL HIL LD (LP6MM (SEST) CLEVD QUATTSHSLILILL GI. UaTjhg Liq&SHS6 310G
QF6L SlaTe|(hemel MM LIgs X-&FJ elafiby elamera QuialN@ 2 L URSHSLILLL G
Lig&&HHl6T SID OMMID RSR LIGSHSHET 6UThHS FeTd BAHUDOD GG X-&SJ eNeflidl
allemene| gyl LweTURSHL  SEuLMUILLLL Gl LIG&HSSH6T epefuiicd SrLomestg Lm
261G T-HL_L|60-SI6TI6NLD  IHFH QUL HMOTmeD LGLUMLIE| ePEVD SHeBorl MILIILL L & GLOEYILD,
alullwed UlemL Qe Qeueiluflest QMM LS SEUSGHLLUULL & 6UaTIhHS Lig.&5SSHedn
Blq 63T GH60T6ND QNSBHTOV [RIGTISHIG 65TSHSH60T6nID QU6 cLpeLDd 2 MIH QFUIWILILLL G §Menm
LG &S5 S6T Geugl] Coald (WHSS WHILL Nd: YAG Gevgl] LTRSS Semalll LU L &|. 2APAN
@PDmm  Lg&GHH6T  FilnFalss QFWELHMET (SHG) GILe-Quil  HIeT [ LSMSLI
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LweTURSS QeuetGouml IS SaTemeusd CQ&meni(h UGUUMIES QFWIWLLULL &|. He6THS
LI6BUTL|&6MIeYID RSR LIG&LDITEUTG (LD S6EITEMLDILITES 2 616G @QFH6umed, 2 Wij Q&FuILSM6dT Cl&mesor_
Cpyemjileor epafuiiLicd Fmgen LIWTLUT(H&HEH&HES RSR LG &LOMESIS JHMSTSH @Q(HSHGSLD.

RSR LIg& 6uUETH&FSH (LpemM LOMMILD UTIHSHLL L Lilg.8 ki 6T

AMIESHTIMRIGET: Qh% Ceumed BRNS S L GHFHTL USHHSGHULLL & (GO 34/14/06/2016-BRNS/
34032).

Growth of Nonlinear Optical 2-Aminopyridinum 4-Nitrophenolate
4-Nitrophenol (2AP4N) Single Crystal by a Novel Rotational
Sankaranarayanan-Ramasamy (RSR) Method

P. Karuppasamy™*, T. Kamalesh!, Muthu Senthil Pandian', P. Ramasamy®, Sunil Verma?

SSN Research Centre, SSN Institutions, Chennai-603110, Tamil Nadu
Z Laser Materials Development and Devices Division, Department of Atomic Energy,
Raja Ramanna Centre for Advanced Technology, Indore-452013, Madhya Pradesh
“Email: karuppasamyp75@gmail.com; Phone: +91-9791552297

The bulk size single crystal of 2-aminopyridinium 4-nitrophenolate 4-nitrophenol
(2APNP) was grown successfully along (001) direction by Rotational Sankaranarayanan-—
Ramasamy (RSR) method within the period of 60 days. Initially the 2AP4N seed crystal was
grown by slow evaporation solution technique (SEST). The grown crystal was subjected to
single crystal X-ray diffraction (SXRD) measurement and the grown crystal belongs to
orthorhombic crystal system with space group Pna2;. The crystalline purity and unidirectional
plane were confirmed by powder X-ray diffraction (PXRD) analysis. The optical transmittance
of the grown crystal was determined by UV-Vis NIR spectrum analysis and it has good optical
transparency in the entire visible region. The optical band gap energy of the 2AP4N was also
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calculated. The load dependent mechanical hardness of the grown crystal was analyzed by
Vickers microhardness test. Laser damage threshold was measured using Nd:YAG laser (532
nm). The second harmonic efficiency (SHG) was analyzed using Kurtz-Perry powder technique
with different particle size and it confirms that the grown crystal is phase matchable. The high
optical and physical properties with phase matchable materials are more favorable for nonlinear
optical applications.

RSR growth method and grown crystals

Acknowledgement: The authors gratefully acknowledge the DAE-BRNS (Ref. 34/14/06/2016-
BRNS/34032) for financial support of this work.
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FTIR-ATR [HIMLOMemevuilwiev HiL UGHMS LwTURSHSH wsLuwm
(Vulgaris)GBMELCHT6MILI 2 Cpmiold HaEsmevll LWGTLUGSSH 621] U6

gr.ugLrald)’ &.Ca gl eurCea &6 L1.JmeaLneess’, gl 9y J. M @GLmy* L. &msH° &.(1p 551’

'Quniwed gemm IBaTTL & &HGHIIrRer Aummluilied sevsprri,
CaHIMLLDUMES &L, C1&60T6m6o1-600024, SLOPHTH, @bHHwim.

‘9IHpaies LUGLUUMLE| S@He&eT oD, QFUNGTL L Jerv LL&MeV&GSHLEHID, 6l
QF6iTemest - 600 054, HLODBHTEH, QbEHIT

‘Qurfluilwed @uHlwed Gimm, ~ISL UETTCTITLOMED LILSMELEHSLNSLD,
SICVITGTIITLOEMEV [H&I], 608002, HHLOUFD, HLOWPHTEH, @HHui.
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‘QumHlwed Glemm, LESHET HHGEOMl &He0eRITH, Q&6iTemerT-600102, HLOLPHITE,
Qbghwuim.

*Qumiwied glemm, Quesargen W& &Heomfl, CHTLIDLTSSLD 6l 6016w 60T-
600024, SLOWPHTH, @HHwI.

‘@ Giemm, T8 SIHLOG&ET LOILENV HLEVMH, GIQWMHLD -632602, GeuEVITH,
SOLHETE, @HHw.

WL 6UeLSTHleV 6T60TUS BITULL Csmed ChmMUTEGL, @& sSrmmledeor
HGCrmNGwimesns (umsleflid) elemed gMHUGHMGI. sNGEFHW LenglenNgsmyhselr
LOMID  QBTPUY  SILDIVRIGET 57.5%, CIO(PEG 6TEOVLTEHET  26%, VG 6UMES6T  12%
LOMID ASTIPLIL 45%&MTED YeuTsl. SNH&FSHS Hlemev g6 Crmger ammjGLome,
Qud  OUIL  sevemed,  CNGememsl_(h&em  WOMID &MY SIPMHEA
MFLCLTenS60THMeNS GO HeImest. olenel  CeueTener  @QUHH 6w & &6l
LOMID  19-QF0&meT  smUGTeVCUAWNY VGGG  FIEHImeT,  LMHMID
(qNGLedWwed  emamiuy  QUBSSSHME QWSS HETMET.  (PSULIE  6ULSTIHla
Cpmumed  goHu@L 2 ulljeeudam WLIHORSGHT @QIEHSSSHVID, FIHLSHYID
Qmuuemg CumeTml, (HIMMSHeNLLMSHIL L) el 2 CrmndHevId 2 erere.
SOHCUTMBII gylulaller (PSEHIW ChTHESmIGeT HPCITHEWIDLTET WOMID,  GCHTWITEL
UTHGSULUL L eufsend  UCHTLle6T SiemDEI, EMIDLIL  6160.1q..6T60  GHTUIGer60T
BHMLTmeLCHT(H &6 UL (BL, UTGUBSSHIUSDSHTS FTIR-ATR
Bowremeoullwed [ILUGMS UweTUGSHE welly 2 CrmnssmeLsafe
wrHfsamer u@Lumie] QFWILILILLL ).
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Investigation of Acne Vulgaris a skin Disease using Hair tissues &
Characterization — FTIR-ATR

Padmavathi R, Gunasekaran S?, Rajamannan B?,

1 Department of Physics, Meenakshi Sundararajan Engineering College, Kodambakkam,
Chennai,

Acne vulgaris is a chronic skin disease which occurs due to inflammation of the hair
follicles and sebum producing (sebaceous) glands of the skin called pilosebaceous unit
and the anaerobic propionic acne bacterium, P.acne. Human sebum is dominantly made
up of 57.5% of triglycerides and fatty acids, 26% wax esters, 12% Squalene and 4.5%
Cholesterol. The increased level of Androgen hormone, sebum lipid composition and
P.acne over growth induces monocytes and pro inflammatory cytokines. They attract
neutrophils, basophils, and T cells to the pilosebaceous unit and drive epithelial hyper
proliferation i.e., Acne vulgaris. The actual biomolecular changes due to acne vulgaris
disease are present in the blood and in the sebum and also in the noninvasive sample of
human scalp hair follicles. The main objectives of the present study are to analyze
human scalp hair follicles samples using FTIR-ATR spectrum to compare and
discriminate spectral signatures of healthy subjects and diseased acne samples through
acne bio-markers in Protein, Amide I, Amide II and Squalene (LDL) present in tissue

components using the method of internal ratio parameters.

Keywords: Acne Vulgaris, FTIR-ATR, Sebum, Sebaceous glands, P.acne, Squalene.
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0P-25
&TUUY p&n&® LS micvor gisersefler sTHFLL-Hiamanuily gHmev WHLISEH
S.&elluflwm, E.&mMIELST WMMID S.&6wrCa s e

BRenmLomenew MeNUIL SYIMILEFS SIS, LFEDSWILILIET &6LeM, Q& 6tT6n6wr-
600030, @b

* gIfpafsr UGUUTLE| &@mHel euss, QFuerl 1S Ljev 2w sell wHmId SImiEs HmieeLb,
Slallg, CFetTeneet - 54, HLOWDBTEH, QbHim

uaTjhgleu@md  Melited QHTNOLEHIL LSS QUBLURIEG LS  Hies
S&EHaenT  YIMUFS  eTeoImMeL  NMSWITETH. &OMIF FLOML UTHSTHSGLD
UMSUNL  Q&ESTLSHS  YIMUFSWITTTS6T S [T  FHEHTEHMeT  QAHTGHESLD
aflupmmaemen &l Mihg eubEHeTmery. Qbhs IMUFHUNL &ML FeoGCUL
(T6tTemILD  @pamulent 2 LN @Q@SHGWL  STUUY  Slwesiidener  HILPedleL 2 60H%
sIGSsLUNGT eTm  QeTan® BaeoluGssuul (B smuuy peame® W mieoo

BIH&HATE CFHMGSHSHLILL (Hereren.

QFHTGSHSILULL &ML &mn&®h LS mieor gsensaier epefll 2 MiEhsid
SEEDDEMUl  UV-vis  S@Bell  slemwlfesr  eulpwind  LhlstTeueun) LOMMMLD
SENSEILLILL Berengl. sraurddHen GCouHaummenasmy QFWOUTLE G(PSS6T FTIR-ATR
LOHMID  FT-RAMAN BIDLONFlens  clpeold  SHo MIWLLULL G, e(hRISNEISSILLL LY
mieoor  GHiGenseflsit 2 MepSlQwimeilaiged Feotemn  HeotQmmefiyey HemmLomemevuiicd
cpeod  URCETHSGSHILULL . UGH6T  LIGHSHHEMEMID  PXRD QU6  CLP6eLLD
seoLOwiulLg. B mew  gsarseafsor  Fflwss ellems el LD DS eLpevd
SIOWIULL & Sleummiest CmuUll 2 (Geualluled WmMID @enEGEHLD SEM-EDAX
CLOGULD SMEILILLL &|. QHTGHSSUIULL L [T Hi&G6&HeT HMHE miememiuil] Q&meLed

WP&HUTSHTS  CQFWLLL 6. @émel GmDHS HEHSHETMDUIL MID — SHS
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Eco- Friendly Synthesis of Copper Oxide nanoparticles using Calotropis
Gigantea and its Anti- Microbial Assay

S. Kawvipriya, E. Sailatha and S. Gunasekaran*

Spectrophysics Research Laboratory, Pachaiyappa’s College, Chennai — 600 030, India.
*Sophisticated Analytical Instrumentation Facility, St. Peter’s Institute of Higher
Education and Research, Avadi, Chennai — 600 054, India.

Nanotechnology is one of the thriving developments of Materials Science. The
evolvement of environ permissive process for nanoparticle synthesis is the Paramount of
Nanotechnology. The Unsafe methods for nanoparticle synthesis has triggered present day
researchers to focus on Eco- Friendly ways which employ low toxicity and cost efficient particle
fabrication. CuO nanoparticles are 154ynthesized by reducing the copper ions in copper sulphate
salt using shade dried flower extract of Calotropis Gigantea.

The light absorption characteristics were studied by observing electronic spectrum
with electronic transitions. The functional groups, the reducing, stabilizing and capping agents
were investigated from phytochemical studies and correlated with vibrational band analysis by
using FTIR-ATR and FT-RAMAN spectroscopy. The fluorescence property of the nanoparticles
was studied by Photoluminescence Spectroscopy. The Crystalline nature was examined by
PXRD analysis. The hydrodynamic size of the nanoparticles was measured using DLS analysis.
The surface morphology was investigated from SEM-EDAX and AFM structures. The
incorporated nanoparticles were found to be good Anti-Microbial agents that make them suitable

for many Medical Applications since they are less toxic and more effective.
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SHemablNenILig T (PeVSFaM| SLLOLOLL LHMILD Sijey
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S Hlemeouiled HemenlHlNemL lq.65T (Glimepride) FTIR-ATR LDMHMILD
FT-Raman [HMOWOTeN6L (LPMMGUI  4000-450cm™ OMHMID  4000-50cm™  6T63TM
UGSUNeL ude| QEuIILL(BeTerer. &merOluled 09W  GILDESTQILIT(IR 61T
HyedlsoT 6-31G  (dp) SlgliLedL. Q&TGLenUL LwTUGSHEH L [HH
Qsweoum_ (s GCaemiumr® (Wwemmwimed GCaTLuml (B &6m16EH &6l
QEweLLHSHSHLILLL6o1.  FTSHFILILOTT  Hmmed  NHCuITs  (PED)
&HEGRHmeT  LWTLUGSS,  lmevauflengsafesn (Lo (LPmLOWIT6DT
2156 UGLIIHS6T HWIGHLLILLL 6. 2 &bHS CLPVSHFaM 6lqeliieD,
Sl DT L RiGem  OMID  Fog  Heweoulled  igljey
SIS JCEUGTIIHET SHEOISEHLLILLL 6T. H6M6VLIL CLPLSGFaMIsT CFTE6m6dT
Hpwreneo, CaTLUTL(B FHWMS SWTHSSLIULL  HMLOTEn6V S ErhL 60T
@HHLCUMTEDG. QUPLIULL  Siffe] Simeeuflngset GCaTgene
STEUSHEHL 6T [HELEL 2 L 6TLIML 160 2 6Teenl. HS Y SHTOSSHLILIL L
CPLGFaM  GHMIUUTEME  (HOMO)  WMMID &S  GsnmeuTen
SLSATDGSULLTS  CLPVSHFam S&OMILLUTEMS (LUMO)  SMMELSEIT
LHINLLUL L 6. CHESHFEL LML QYFLILL 6D (NBO) LIGLILIMTIED6UL
LWI6TU(H S SIUSET  CLP6VLD,  MEUDLILIT-&60TeaCohlqe)  @\6ITL[JTEaQ65TerD
oML &MY 1gGrsmeGaaget gL AWeaIMMEOBHEH  6T(HLD
CLP6V & For 1)) G 61T163T H651608 8 6516010 LSHLISG QEwwIILL L g).
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STUDY OF MOLECULAR STRUCTURE AND VIBRATIONAL ASSIGNMENTS
OF 3-ETHYL-4-METHYL-N-[2-(4-{[(TRAN-4-METHYLCYCLOHEXYL)
CARBAMOYL] SULFANOYL} PHENYL) ETHYL]-2-OXO-2, 5-DIHYDRO-1H-
PYRROLE-1-CARBOXAMIDE (GLIMEPIRIDE) BY DENSITY FUNCTIONAL
THEORY

S.Rajesh’, S.Gunasekaran? and P.Rajesh®

! Department of Physics, St.Peter’s University, Avadi, Chennai-600 054, India
2 Research & Development, St.Peter’s University, Avadi, Chennai-600 054, India.
Department of Physics, Apollo Arts & Science College, Chennai-602105, India.

Theoretical and Experimental spectra (vibrational) of 3-Ethyl-4-methyl-N-[2-
(4-{[ (tran-4-methylcyclohexyl) carbamoyl] sulfanoyl} phenyl) ethyl]-2-oxo-2, 5-dihydro-
1H-pyrrole-1-carboxamide (Glimepiride) were examined. The FTIR-ATR and FT-Raman
spectra of Glimepiride in the solid phase have been recorded in the region of 4000-
450cm™ and 4000-50cm™ respectively. Theoretical calculations were executed by density
functional theory method using 6-31G (d,p) basis set of Gaussian 09W software program.
Using the potential energy distribution (PED) calculations, the complete vibrational
assignments of wavenumbers were calculated. The optimized molecular geometry,
atomic charges and vibrational frequencies in the ground state were calculated. The
experimental spectra coincide convincingly with theoretically produced spectrograms of
title compound. The obtained vibrational wavenumbers are in good agreement with the

experimental data. Highest Occupied Molecular Orbital (HOMO) and Lowest
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Unoccupied Molecular Orbital (LUMO) energies were estimated. By applying Natural
Bond Orbital (NBO) analysis, the stability of molecules arising from hyper-conjugative
interactions and charge delocalization were evaluated. The molecular electrostatic
potential (MEP) surface was achieved over the optimized geometry of the molecule to
access the chemical reactivity of the molecule. Mullikan population analysis on atomic

charges also calculated.
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9TMse  Faldliler @emLGeuefluleveurs STeooT(HSVIL T QSTLITLjemL U
Bi1sShosTer7Se1s (BSTS) @LaNWI6L &STLILMETI6L &Genmbs QeuliLiblemevuilev
Quiflu &MHS-erHFLIL SmeoorILGSMSI. 6T THTLILSHMmeT 0 LoMMID
15 QLevevT &SMTHSLILVSEH O @CHBUMeTm 2 Ceumsll GUITEHMES
STLOSMmE. &mg 50-150 Qsevelledr GealliUplemey LNFmTHH WSS eV,
6TEVEL_[JIT6E0T-6TEVE LT IT60T G Mmev @B SHTHSLILVSH LD QeuefliLL L &L,
ammev emeih&6T CHIIW Siev6vTs 2arFH Q&FMley (n = 5.5 x 107 Q&.LS 3)
o GMeTMIHhEHMSES STLOHMS. Qb ST erei(hsH6eT @UmismHm-

SreooTLLUILIL L &L LennllL] FEFTMHMSSHTeV &HMevor_LILIL L 6T6V& L[ Teor
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gmm @Mm&SHWTE FLIGMED QFUSR@TmT. QeUlILBlemey (&emnmelsmey
Tl AHCUSHINTE AF&HEHME LMD 6TD.T 42 Q&eV6N 6T
QeuliLplemey WMHMID 15 QLEVEVT &HMHSLILIVESH6V 2300% 83 SOLBMSI.
@bs GuULL 6wl wmss Coaflugseflar grulennuwmm

SWale®mbHE! TWH M.

Carrier induced large magnetoresistance and electron scattering in
Bi;sSbysTe;;Se;; Topological Insulator

Gopi Govindhan and Anandha Babu Govindan*
Dept. of Physics, SSN College of Engineering, Kalavakkam- 603110, Tamilnadu, India

*E-mail: anandhababug@ssn.edu.in

Large magneto-resistance (MR) is observed at low temperatures in BiysSbosTe; 7Sess
(BSTS) topological insulator associated with gapless excitations of Dirac cone. Electrical
resistivity shows a similar metallic trend both in the field 0 and 15 T. Around 50-150 K region,
electron-electron scattering emerged in both the fields. Hall measurements shows the non-linear
carrier concentration (n = 5.5 x 10" ¢cm™) inherent. These observations signal as the electron
fluctuation induced by the disorder-induced structure asymmetry. The MR increases
exponentially as temperature decreases and the MR reaches 2300% at 4.2 K and 15 T. This

highly enhanced MR arise from the impurity band of the bulk carriers.
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BengsFTy GLULOGSSIS (Wemmuiley euemFH&SLILGLWD LI6V-LILG5
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LTI 6TID HUFSHMS HenFsni HLUUGSSISN 2 amevuiley LWeTUBSSH Liev-
Ugs Sedsmefley 2 6Tem SMIUET Q&FMle] wWMHMID STIoUB 2 (HeUTHES NS
GOMES @@  bleoewwmm  Qeilit  uflmmm 2 GasSUUGSSHSHH  (Wenm
LwWeTUMSSLILLQ6Tensgl. SFmsemll. 2 mev 2 miLiL&efledBhs U@L  SITTL6emeT
SLOUUGSS WLmedlligerid  SeuFld  Bloeuliul GeTerg, GCuaih @& 2 GBHW
Felsmeflar CMHUILILSGEG IGHOL FEHETET el @LLHms GG SS| D
LHmIb  eumy el L eabsrllqurse|ld Fwel®G®ma. Wwredlllgerd &ealFld
@6eveuMs 2 .emev  WMmMID  eperm  QeleuCeaum  Blemeuderfley  OMEIlLIQeTd  SeUFLD
QUTMHSSLILIL L 9 MEVEHEHH S 2 HeUSBLILBG S SIH6VSH6T QFWWLIUL (heTerTeot.
2 emevuiley LWeTU®MSSLILILL medlligerd &HalFld, Lev-Llgs Fedsmefley SmiyLer
QFMlemal GoOMUH D WLOHMD  STIoUb 2 (BellTEHSMS  GMLUILSH eI
GOUNL 5568 STEHSMS JOHUBSH W ETES.

Effect of Molybdenum Shield in Reduction of Carbon Concentration and Silicon Carbide

Formation in mc-silicon Grown by Directional Solidification Process

M. Avinash Kumar, M. Srinivasan®, P. Ramasamy
SSN Research Centre, SSN College of Engineering, Chennai-603110

*Email: srinisastri@gmail.com

A transient global heat transfer simulations are done to analyse the impact of molybdenum

shield on carbon impurity concentration and silicon carbide particle formation in mc-silicon

grown by Directional Solidification (DS) process. The molybdenum shield is installed to control

the incorporation of carbon from the graphite furnace elements and it also acts as a gas flow
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guidance that enhances argon gas flow near the melt free surface. Simulations are done for the
whole DS growth process with furnace which has no molybdenum shield and for the furnaces
having molybdenum shield fixed at three different positions. The applied molybdenum shield
modification in DS furnace shows significant impact on reduction in carbon concentration and

silicon carbide formation in as-grown mc-silicon ingot.

OP-29

HeveuenSGLILILL M5 @& Ilw WersseunkisEha S Gy Gui
B TR 6u6tor GLOE60TL. T T60T 6rVLILLIfIMI epeuld W miflg s omedlLilg eorin
L5600 &F([H QLO6LESI W LIL Mg 6rl6dT LI6UoTL| 8 @5 LD LIW 60T LIM(H & @HLD.

S,CImSAWGTav JMUFIFTETHery, LUTeLTHl LUMj&Hed L, BV iSOG, LTy &

6T61V.6T6MV.6TE0T QLT ITULIEFE emLDUILD, 6T6N.6TEN.6T60T QUImMIuNuley sevsuri],
&MeVEUMTEHSLD -603110.

Levalen& LUl L Fh% &Gl eTeHeuEH 60T (N6TLMSH 6V MG L L LI L
LGS 2 (Heulnmm FeINGETeT LILSmMS, LUTHS 3enevalflend 68 meoorL
@emLBlemey 2 Ceumd: Y Hemev(® epeuld WmmHMlwenliug & iflueer]
JeOTTEUEM S GEMMEHGLD. p-eUendH LIS 2 (HeUuldmm FeN&&HTer LIL GG
LOMeILIQ60TD & F(H QLDEVEOIW LIL VIS em6TE68Meoor(h LOTM MI6) S 60T
epeuld @& FLSLSH BlepllsGsLIUL LS. @bs TTsEFH Uiy, MoO;
@ v LWeTUR S CrigGuim G JGleuesor GL& 6oTL_[JTedT 6rVLIL_L 1M
Wwemmuwiedr  epeuldms  UeGeum  Qeuliuplemevuley medlLig eorid
A HMFLIQET QLS  LLMIGET  Sevotevormiquiledr  10& LG e
QEWWUULLg. &sLLemwly, Wer wmomin eeflulwey  LiesorLserflev
Qauliuplemevulledst SMTHSWLD SUle QEFWWLILLLG.  medLIgeorid
AGHMFQLET  n-alemnd Felsomeflar  FHEH 0 LeoTL ST Ul
Q&FUIWILILIL_L_60T.
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Characterization of Molybdenum Oxide Thin Films Prepared by RF
Magnetron Sputtering for Heterojunction Solar Cell applications

Arokiyadoss Rayerfrancis, Balaji Bhargav P, Nafis Ahmed, Balaji C

SSN Research Centre, SSN College of Engineering, Kalavakkam -603110.

Substituting the doped amorphous silicon film at the front of heterojunction solar
cell with a wide bandgap transition metal oxide can reduce the parasitic light
absorption. This was recently proven by replacing p-type amorphous silicon film
with Molybdenum oxide thin films. In this work, thin films of Molybdenum oxide
were deposited on glass substrate at various substrate temperatures using RF
magnetron sputtering method using MoO; target. The effect of substrate
temperature on the structural, electrical and optical properties were studied.
Junction properties of n-type Silicon with Molybdenum oxide was studied.

OP-30
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'2_uNifg QAFMMeLHIL UL NF6, Qbh&IerVST6T &emev LOMHMILD SMeNUIL &HeLey,
U@y, Q& 6dT6mI60T - 603 103,
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s8US S, LLCaM QASTNOBHIL L LWIGTUTHSET 2 0CSRIKEID 2 6iTerm Liev
SYIMUEH  GWHSeMmLCW 2 Ceoms  Bmpien  Giseneilest  QTGSLUY  HG6YLD
WSEWGHGHIOID eumlhggl. 2Ceond LBHI6TN HSHen s GSOIUINLL UFLILeTEneIs
Qamesri(hertene. Qhs UMD, BeL&HESESSTMLD CeUTTEHERHery Hmeuy Geul &M LOHMID
AgNO; gy &lweummMlett Bijé senpgeneoll LIeTLRSEH CQeusiterd LHI6T FHisesesit LEmES
QaTGLL GMNSHS Bli6) SIM&Gme QFWKCOHTLD. 2 Ceurd iuleNé@ Smeuy FTMHMI6 62(h
Reneowimest eNHHLD FSWMHSSIUL(E, 6u6wores MTMHMLD STEOILILLL G, @& Qeuetel
LBmI6001 &IS6NT&HaN6T 2 (HheUTESSHMG QeuaflliL(hd g Heaull euiet HMEGIL 65T Folg.ul
gmml, CQeuetell BMHIET GIGeTHeT 2 (Heumauengd 2 MIALULGSHWLG. QFHeoT eleneneuns
Qeusiter LEHI6T0T &)S6MSH6T 6TOLSL[T60T HIGNCIITES, 2 Wwif-Qgefey LfloTHM 6TEL&L[FT6dT
BIGNGCeITSE), 61&HervCy eNefiby GCengenen, ~.CuTFly WLIMHM SFHULIL HDHLOTEDEL
LOMHMILD ym 241G T-GHIT6UI5 Ferlq UL | HouNflens LDIT6uTT S &weummITeL
aUMSLILGRSSLILL L 6or. Qeusitaf LBMIGH SI&6T&H6 20 - 75 nm ([T euFLDINCD Si6TeY el
QamerL. GaHmenT 2 (hed SenLLenUS Q&Teg (HhhSHesT. F.CHMemeVsHE THIMTE Geusref
BTG &SNS EHL 6T HevssssHTam Ceurméemery Greuy Geu FTHML 2 &bl
ursleflimr  Q&smLID  QFweouT(h  STEulUlL gl 6lerv. Sgilwev woHmibd Cs.
HCwralwreys®  adgmar GOUIL$SHE5S  SleTe]  umsleflum  Q&TeLeILD
BL UG EMESHEHLD STEOIILLL 61, QbhS SHesor(HLiqLIL&eT Qeuetell LBHI6T §)56118ErpL 60T
Salgll BEL&ESESHHMTEOY Qeugmdemav Smeuy Geulj &Mm UMHeFILT-6THFLIL H6sTenLd
Q&ML LD(HHHISHENET 2 (HeUTHGUSNG FTHEHIDTET CILTBH6T 6T6TLSMNGS CGerieurs
EMEIOIGL. [BL&HSEHHTM  Qeugndenav  Hmeuy Geuj smHML QOBHEH Qhd
@MREMIESIULL  Ceusafl  BHIETT HS6TH6T Gt UTHlefll  Q&HTELEYILD

Q&WeLUMLIgM&TSH CFTHSSLILIL_L60T.
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One-pot green synthesis of silver nanoparticles using Agave Veracruz Mill

aqueous root extract for biomedical applications

I. Saran Raj', R. Navamathavan®, R. Nirmala®"

'Department of Biotechnology, Hindustan College of Arts and Science, Padur,
Chennai — 603 103, India

“Division of Physics, School of Advanced Sciences, Vellore Institute of Technology, Chennai,
Vandalur — Kelambakkam Road, Chennai — 600 127, India
Corresponding Author: nirmalmathu@gmail.com

Recently, the synthesis of metal nanoparticles is of great importance among many
research groups around the globe due to variety of technological applications [1-4]. Metal
nanoparticles have a high specific surface area. In this study, we report on the green synthesis of
silver nanoparticles by using aqueous solution of Agave Veracruz mill plant root extract and
AgNOs. A fixed ratio of plant extract to metal ion was prepared and the color change was
observed which exhibited the formation of silver nanoparticles. The extract with red wine color
confirmed the formation of silver nanoparticles which was used for the characterizations. The
resultant silver nanoparticles were characterized by means of scanning electron microscopy,
high-resolution transmission electron microscopy, X-ray diffraction, Fourier transform infrared
spectroscopy and ultraviolet-visible spectroscopy. The silver nanoparticles were of spherical
morphology with sizes in the range of 20 — 75 nm. More pronounced bactericidal activity was
observed for the Agave Veracruz mill plant root extract with silver nanoparticles against E. coli.
Significant bactericidal activity against S. aureus and K. pnemoniae were also observed. These
findings clear evidenced that the Agave Veracruz mill plant root extract with silver nanoparticles
is the potential candidate material to develop antimicrobial drugs. These synthesized silver
nanoparticles from Agave Veracruz mill plant root extract were checked for its bactericidal

activity.
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Camguwid @@ L- CeoCLm CGumCrL Hevfl UG SMIS6T LGS-SIFID L- malic iLHl6V
GOLUSmS &MHE FHlaFallsEs 2 MUGHEG CHMEUWITET [HELED LIGSLOMGLD.
Gemquwid @@ L- CGueoGLm GUTCHLL MG BHeL6L €R6TLICL&H6oT6mLOU|L 60T, <100>
SHemaCrres Quil  SeflUg&LOMS  FRISTHIITIENET WOHMID @JIosTd (P
cpeud  QeumMSIWLTS UMISSLUILLL . Qbhs UgSESHET  SenIHmest LOMHMILD
QenLhlemeoun_ (B LDGUIL 6V HlgLD6ST SHEUEHLLLL . NaDMB LIG&HH6TT  &H6mSHM60T
ChHIFIULWSTS enLDhGI6TeTg SEIL MILLLLL & LD2BIHT- SLLELEBITGLD- USHS
slsflaily Howremew cpeod @b U sSHer oa(hmie SmesT 245- 1100 nm
meLBeTHHEG QLG OMID  Ug&ESSH6T QeI G  smevberd 240 nm
6T60Te LD SEUUTL ML L &|.  6UeTJSHSLILIL L NaDMB LIq &&H6ST  GHITULI6NLD & 63T60)LD
o wWFNfsRNGHL Xx-&HJ eNeflbyaienene| HOEFHSTHLWL eumCHTEH emeuaeirLilg
SLUmUiUL (@ sesor il (Berendl.  Gleuliuum(bLoesrmIw|LD U@uUmle| LMMID
UMSUIL (B Qeulil UGUUIe| (DML UaMISSLILULL UigLn&SH6T QeulugThIG
Georemd SR MWILILL (RerTengl. NaDMB  LIlg&&Hlest  LhlestLeuorL|  LOl6TCILIT ([ erfluteL
rmMiedlsiemall(B(eod  SImLLULL G). Q&S] [T SHlqeuTH60T6nD Y UIE6DTLIG.
QUMTSHSULLL. §63MLIG SSHH6 Hlq.60165GH60T6MLD SITTUILIL L G).

164


mailto:tasenthil@gmail.com

Growth and characterization of SODIUM DI(L-MALATO) BORATE

Single Crystal by Sankaranarayanan - Ramasamy method

A.Senthil, and P. Ramasamy*
Department of physics, SRM Institute of Science and Technology, Ramapuaram Campus,
Chennai-600089
ISSNRC, SSN College of Engineering, Kalavakkam-603110, Chennai
*Email: tasenthil@gmail.com
Sodium di(L-malato) borate (NaDMB) single crystals are the good candidates for SHG

applications in the semi-organic malic acid family. Optically good quality, bulk single

crystal of <100> directional Sodium Di (L-Malato) Borate (NaDMB) was successfully

grown by Sankaranarayanan-Ramasamy (SR) method. The solubility and metastable zone
width of NaDMB was estimated for water solvent. NaDMB has a positive gradient of
solubility. The metastable zone width decreases with increasing temperature. The UV-
vis-NIR spectrum reveals that the crystal is transparent between 245- 1100 nm and the
lower cutoff is found to be around 240 nm for NaDMB. The crystalline perfection of the
grown crystal has been analyzed by high-resolution X-ray diffraction rocking curve
measurement. TG/DTA studies have established its suitability to withstand the high
temperatures encountered in experiments. Electrical properties of grown crystals were
studied by dielectric measurements. Vickers microhardness was calculated in order to

understand the mechanical stability of the grown crystals.
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Synthesis, Growth, Structural and Optical Properties of L-alanine Barium

Chloride nonlinear Optical material

E .Raju?, P.Jayaprakash®, P.Purushothaman?, S.Kumaresan®"

a Department of physics, Arignar Anna Govt Arts College, Cheyyar, Tamil Nadu.
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Corresponding author E-mail: errajuphysics@gmail.com

Single crystals of L-alanine Barium Chloride (LABC) have been grown
by the slow evaporation technique at room temperature using aqueous solution.
The single crystal XRD study confirms orthorhombic system for the grown crystal.
The functional groups present in the grown crystal have been identified by FTIR
spectral studies. Lower cut-off and optical band gap were determined from the UV-
vis spectral studies using solid crystal sample. The Kurtz-Perry powder second
harmonic generation was confirmed using Nd:YAG laser with fundamental
wavelength of 1064 nm. Further, the thermal resistance was observed by using TG/
DSC analysis. The photoluminescence spectrum of LABC was recorded. In order
to determine mechanical strength of LABC crystal for various loads using Vickers
micro hardness tester. The Dielectric behaviour of the crystal has been determined

in the frequency range from 50 Hz to 5 MHz at various temperatures.

Keywords: Optical materials, Crystal growth, X-ray diffraction, Optical
properties, LABC.
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The optimized molecular geometry, chemical shifts of gabapentin were simulated using
Density Functional Theory (DFT) employed with B3LYP/6-311++G(d,p) basis set, and results
were comprehensively discussed. The experimental FT-IR and FT-Raman spectra were recorded
in the mid IR region. The experimental NMR spectra were recorded at base frequency of 400
MHz for *H and 100 MHz for **C nuclei. The vibrational spectra in the range of 1345-1180 cm™
have been used to confirm the presence of carbon atoms in the gabapentin and results were
discussed. The obtained experimental and theoretical results show an excellent correlation,

thereby to confirm the molecular structure of gabapentin.
Keywords

Carbon confirmation, FT-IR, FT-Raman, NMR, DFT, Gabapentin
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DFT STUDY ON NOVEL CRYSTAL 2’ Chloro -4-methoxy -3-nitro benzilic acid
(2°C4MINBA)

'Sudha R*, 'G.Nithya
'Department of Chemistry, School of Basic sciences,
Vels Institute of Science, Technology and Advanced studies

The novel crystal 2’ Chloro -4-methoxy -3-nitro benzilic acid (2’C4MNBA) had been
synthesized by benzil-benzilic acid rearrangement method via benzoin condensation. The
crystal was characterized by XRD, NMR, Mass, UV and IR. The computation of innumerable
properties of molecules like ground state geometry, reaction mechanism, thermodynamics, infrared,
Raman, UV and NMR spectra, can be carried out by quantum chemical methods. The modern density
functional method shows a favorable balance between accuracy and computational efficiency
compared with traditional ab initio and semi-empirical approaches. The molecular structure of the
synthesised compound, thermo chemical properties, Natural Bond Orbital (NBO) analysis, Natural
Population Analysis (NPA), HOMO-LUMO analysis and orbital interactions can be studied by using
Density Functional Theory. By the application of the theoretical approach, new drugs can be
synthesised based on the charge delocalisation and chemical reactivity.
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Development of 4,4’-dimethoxy benzil, study of its docking study and in vitro

biological activity of the compound
Nithya G'" SudhaR*
Department of chemistry, School of Basic Sciences, Vels Institute of Science, Technology and
Advanced Studies, Pallavaram, Chennai.

“Corresponding author mail id: nithyaranju@gmail.com

To synthesize 4,4’-dimethoxy benzil iron oxide nano composite. The presence of compound
is identified by using FTIR, NMR and MASS spectral analysis. The biological activity of the
compound like anti oxidant, anticancer and antibacterial activity of the synthesized compound
has been carried out. The molecular docking activity of the compound 4,4’-dimethoxy benzyl
which exhibits the interaction of protein with the molecule. Molecular docking revealed that the
methoxy substituent and composition of the benzil molecule showed good binding energy toward
the target protein. After studying the docking poses and binding modes of the docked
compounds, the necessity of hydrogen bond formation for enhancing the activity of this class of

compounds can be highly advocated.
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Schematic representation of synthesis of 4,4’-dimethoxy benzil

Docking activity of 4,4’-dimethoxy benzil
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PLASTIC FREE WORLD -AN OVERVIEW

RMK Engineering College, Tiruvallur District.
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Plastic is one of the most widely used substances when it comes to production of

containers, bags, furniture and various other things. This is because it is economical and can

easily be molded into different forms. The increasing use of plastic goods has increased the

plastic waste which is a cause of plastic pollution. The governments of many countries have put
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a ban on the use of plastic bags as they contribute to maximum amount of plastic
pollution. Plastic bags get broken into tiny pieces that go into the water bodies and enter the soil
thereby disrupting the growth of plants and causing harm to the aquatic life. Packaged drinking
water comes in plastic bottles and glasses. These waste bottles and glasses contribute immensely
to plastic pollution. As responsible citizens we must stop purchasing packaged drinking water
and carry our own water bottles instead. It is a big challenge to dispose of plastic and the
increasing amount of plastic waste is leading to plastic pollution. This paper give an overview of
conservation of our environment by using green materials and green method to avoid to plastic

pollution.
OP-38

Effect of substituent in the core structure of biological, optically active
@ -hydroxy ketone compounds

Dr.B.Thanuja!,Charles Kanakam?
!Department of Chemistry, Sri Sairam Engineering college, Tambaram, Chennai,

2 Department of Chemistry, Presidency college, Chennai

Email id: thanuja.che@sairam.edu.in

Effect of substituents in the core structure of %-hydroxy ketone. shows wide variety of the
biological importance and NLO properties.Four different substituted ®-hydroxy ketone
compounds were synthesized by benzoin condensation. The crystal structure and the
conformation of the unknown substituted ®-hydroxy ketone and its derivatives were determined
by single crystal x-ray studies.Biological activities like anti-inflammatory,anti-depressant,anti-
convulsants studies of the compound were performed by both in vitro and in vivo analysis.The
effect of substituent plays a vital role in the difference in the biological activities and optical
properties. The key role of donor and acceptor groups were discussed and the mechanism were
explained.
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Synthesis and Characterization of a Nonlinear Optical Property of
urea L-malic acid (ULMA)

G. Sathishkumar, R. Oviya and M. Lenin

PG & Research Department of Physics, Thiru. A. Govindasamy Government Arts College
Tindivanam- 604 002.
Mail id: gsathishbsc@gmail.com

The semi organic nonlinear optical single crystal of urea L-malic acid (ULMA) was
grown from aqueous solution by slow evaporation method at room temperature. The cell
parameters were determined by using single crystal X-ray diffraction method. The different
functional groups with different modes of vibrations were confirmed using FT-IR spectral
analysis. The optical absorption study shows that the material has wide optical transparency in
the entire visible region representing a phase matchable nonlinear semiorganic crystalline
materials, which reveals the purity of the grown crystals. The second harmonic generation
efficiency was confirmed by the Kurtz powder method using Nd:YAG laser with fundamental
wavelength of 1064 nm. TG/DTA study was carried out from room temperature at 850°C and the

results were discussed.

Keywords: Urea L-malic acid (ULMA), Second Harmonic Generation (SHG), TG/DTA etc.,
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The semi organic nonlinear optical single crystal of Urea Nickel Ammoniumsulfate (UNAS) was
grown from aqueous solution by slow evaporation method at room temperature. The cell parameters were
determined by using single crystal X —ray diffraction method. The different functional groups with
different modes of vibrations were confirmed using FT-IR spectral studies. Theoptical absorption studies
shows that materials have wide optical transparency in the entire visible region. UNAS crystals is
transparency in UV visible optical ranges representing a phase matched on nonlinear semi organic
crystalline materials, which shows the high purity of the grown crystals. The second harmonic generation
efficiency was confirmed by the Kurtz powder method using Nd: YAG laser with fundamental

wavelength of 1064 nm.

Keywords: Urea nickel ammonium sulfate (UNAS), SecondHarmonic Generation (SHG), Single crystal

X- ray diffraction, NLO.
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FTIR SPECTROSCOPIC ANALYSIS OF
BRICK MAKING CLAY IN CAUVERY RIVER BELT,
SALEM DISTRICT
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®Research Scholar, R & D Centre, Department of Physics, Periyar University, Salem,
Tamilnadu. India.
PDepartment of Physics, Annamalai University, Annamalainagar, Tamilnadu, India.

*Corresponding author E-ma: gvgiri2002@gmail.com

Infrared analysis of some clays of Salem district in Tamil Nadu, India has been
conducted and the results reported. The principal and secondary constituent minerals of clay
have been identified. The classification into ordered and disordered kaolinite structures for these
clays is also analysed. Brick samples were heated to different temperatures and the infrared
absorption spectra of these samples were recorded. The probable firing temperatures of bricks
were found out from the spectra.
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EFFECT OF SOAPNUT OIL METHYL ESTER AND PINE OIL BLENDS ON THE
PERFORMANCE AND EMISSION CHARACTERISTICS OF A SINGLE CYLINDER
DIESEL ENGINE -A DUAL BIOFUEL APPROACH

Dr. P.Nagapandiselvi
*Corresponding author: E-Mail: venkatesanv81@gmail.com

Department of Physics, SSN College of Engineering, Kalavakkam, Kanchipuram -603 110

An Experimental study has been carried out to study the performance of a single cylinder
diesel engine using the combination of biofuels soapnut oil methyl esters and pine oil as a
complete replacement of conventional diesel fuel. Soapnuts were collected from local stores,
cleaned and dried for 5 to 6 days in sunlight, the kernels were cold pressed to extract oil. The
purified oil was trans-esterified with the presence of methanol and KOH as catalyst to remove
the fatty acids and glycerol. The methyl esters of soapnut oil was blended with pine oil at
different proportions. The blends P100, SN25P75, SN50P50, and SN75P25 were prepared on
volume basis and the prepared blends were complied ASTM D-6751 specifications. The
experiments were conducted to study the performance, combustion and emission characteristics
of soapnut methyl esters blended with pine oil. Usage of the biofuel blends resulted in the
simultaneous reduction of NOx and all hydrocarbon emissions at idling condition. The
experimental results showed that the biofuel blends outperformed conventional petro-diesel in
terms of particulate matter (PM), carbon monoxide (CO), carbon dioxide (CO;), and

hydrocarbon (HC) emissions, with slight penalty on NOy emissions.

Keywords: Dual Biofuel, Pine oil, Soapnut oil Methyl esters, Exhaust emissions.
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Thermal analysis of flat plate solar water heating system with optimum flow
rate

M.R.Rajamanickam®’, P.Velmurugan®,

" Associate Professor, Mechanical Engineering, Annamalai University, Annamalai Nagar - 608 002, Tamil Nadu,
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Solar hot water is dominating over the solar heating system as it is easy to maintain,
relatively low manufacturing and maintenance cost. Being a part of a developing country, which
has crisis of electricity and for unavailability of natural gas connection remote places. To reduce
the pressure on the power sector where we already have a lot of crisis, we need an alternative
water heating system that provides continuous hot water supply without consumption of
electricity. This solar water heater design uses a non-conventional source of energy which can be
used house-hold applications. The cost of production will be comparatively low in cost and high
in capacity. The present study to compare different water flow rates in flat plate solar water
heater was experimentally analyzed. The absorber plate 2.00 m X 1.00 m size was employed in
this system. A glass cover of same area was used at top of the system to minimize the top losses.
The performance of the solar flat plate collector working five different flow rates from 100 to
500 ml/min in steps of 100 ml/min was analyzed. Thermal efficiency is found to be more at

minimum flow rate compared with higher flow rates.

Key words: Solar Energy, Water Heater, collector, Flow Rate, Efficiency.
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Modeling on Some Molecular Properties Of 4-Nitroaniline 4-Aminobenzoic
Acid

P. Sivamani
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Annai Arts & Science College,Harur, Dharmapuri — 636903.
Email:sansril986@gmail.com

Recent days, search for organic single crystal in the application of telecommunication, frequency
doubling and optoelectronics has been increased considerably. The organic molecules exhibiting
nonlinear optical (NLO) properties have been motivated by their potential for applications in optical
communications, optical computing, data storage, dynamic holography, harmonic generators, frequency
mixing, and optical switching. The advantages of using organic molecules as NLO materials are that they
can be designed to optimize the desired NLO property by having different donor and acceptor groups in
the molecules. This is because of their efficient physicochemical properties such as molecular
nonlinearity over a broad frequency range, low cost, low dielectric constant, inherent synthetic flexibility,
high optical damage threshold(>10 GW/cmz2), ultrafast response with better process ability, ease of
fabrication and possible integration into devices.

4-Aminobenzoic acid (4-ABA) is one of the well known carboxylic acids to promoting
molecular self assembly by means of strong hydrogen bonding through its carboxylic acid group and the
ring substituted amino group of 4-nitroanilne (4-NA). Strong hydrogen bonds occur due to the polarizable
hydrogen atom covalently bonded to an electron-withdrawing donor nitrogen atom and interact with a
partially negatively charged and comparatively less polarizable acceptor oxygen atom, which will also
increase the molecular hyper polarizability. Smith et al reported the structure of 4-nitroaniline 4-
aminobenzoic acid(4NAABA). In this study, the first order hyperpolarizability, FT-Raman, FT-IR, NMR
and UV spectroscopic studies along with HOMO (highest occupied molecular orbital)-LUMO (lowest
unoccupied molecular orbital) of 4ANAABA have been investigated by applying density functional
theory(DFT) calculations based on Becke3-Lee—Yang—Parr (B3LYP) with 6-311++G(d, p) as basis
set. The theoretically calculated values have been compared with the experimentally measured data and
also the results have been discussed.
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Removal of Chemical Oxygen Demand from Groundwater
Samples collected from near Tanneries using Activated Carbon
of Ricinus Communis Blended with Coconut Shell

A.KISTAN*

1. Assistant Professor, Panimalar Institute of Technology, Chennai-123,
Tamilnadu*

E-MAIL: vishmikrish@gmijail.cojm

The confiscation of chemical oxygen demand (COD) of groundwater samples collected from
near tannery regions carried out using low cost adsorbent like Ricinus Communis blended coconut shell
carbon. The COD adsorption efficiency of Ricinus Communis leaves (LAC) stems (SAC) and roots
(RAC) blended with coconut shell were examined. The plant Ricinus Communis mixed with coconut
shell were carbonized as at 300 + 50°C then was activated in an electric hot-air oven at very high
temperature around 400°C with steam in nonappearance of air. The significant COD removal efficiency
rates of Stem activated carbon 11%, leaves activated carbon 6% and route activated carbon 12% were
achieved by using little quantity of adsorbent (5 g/100mL). The effectiveness of the activated carbon
produced from Ricinus Communis and coconut shells for the removal of organic contaminant has been
established. This study also showed that natural adsorbent, very low cost adsorbent such as activated

carbon of Ricinus Communis is an alternative option for COD removal from water and wastewater.

Key words
Groundwater, Activated carbon, Ricinus Communis, Coconut shell, COD, low cost adsorbent
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In the present research article, we furnish the findings of the investigation carried out on
the impact of shock waves on physical properties of potassium dihydrogen phosphate (KDP)
powder samples under pre and post shock loaded conditions. The molecular and structural
stability of the test crystal in shock wave loaded conditions are very well established. The test
crystals were exposed to controlled, 50 and 100 shock pulses with corresponding Mach number
2.2 and subsequently probed by FTIR, and powder X-ray diffraction techniques. The attained
FTIR spectra show that there are no considerable changes observed in the molecular bands of the
crystal under shock wave loaded conditions. The powder XRD profiles illustrate the emergence
of few secondary peaks in 50 and 100 shock pulse loaded conditions while retaining its original
crystal phase. This may be due to the orientation defects and micro-distortions of the crystal by
the impact of shock waves.

Key Words: Shock waves, Shock tube, Micro-distortions, Structural properties
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GROWTH AND CHARACTERIZATION OF THIOUREA DOPED L-
PROLINE CADMIUM CHLORIDE MONOHYDRATE SINGLE
CRYSTALS
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Single crystals of thiourea doped L-proline cadmium chloride monohydrate were
successfully grown from aqueous solution by slow evaporation method at room temperature.
Lattice parameters, space group and symmetry of the grown crystal were confirmed by single
crystal X-ray diffraction analysis. The functional groups of the doped crystals were confirmed by
FTIR analysis and it is compared with the pure L-proline cadmium chloride single crystals.
EDAX analysis was carried out to calculate the percentage of elements present in doped crystals.
Optical analysis of the pure and doped crystals was carried using UV — visible absorbance
spectral analysis. Fluorescence nature has been investigated by using photoluminescence spectral
analysis. Nonlinear optical property of the grown single crystal was confirmed by Kurtz Perry
powder technique. The mechanical properties of the grown crystal were determined by micro
hardness studies.

Keywords: Slow evaporation, EDAX, Optical analysis, Mechanical properties.
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Influence of additional Size Insulation block on Melt-crystal Interface shape
in Grown by Directional Solidification System: A Simulation Investigation

G. Anbu, S.G. Nagarajan, M. Srinivasan® and P. Ramasamy

SSN Research Centre, SSN College of Engineering, Kalavakkam, Chennai — 603110.

Corresponding author: srinisastri@gmail.com

Heat transfer properties of Directional Solidification (DS) system are highly non-linear.
Numerical simulation is the best way to solve such type of problems. Here we have carried out
the numerication simulation for DS system for growing multi-crystalline silicon (mc-Si) ingot.
Controlled dissipation of heat flux can determine the quality of mc-Si ingot. Thermal Stress,
melt-crystal interface shape and dislocation density are the main factors that can determine the
efficiency of solar cells. Thermal stress and dislocation density can be controlled by controlling
of heat dissipation rate which can be influenced by controlling of heater power and insulation
opening rate during the solidification process. But controlling the same melt-crystal interface
shape througout the solidification process is very challenging. The shape of melt-crystal interface
plays main role which can determine the optimal grain growth and segregate the impurity atoms
in benificial way. The simulation resulsts revealed that the effective controll of melt-crystal
interface shape has been obtained by establishing the additional size insulation block in DS
system. At particular size of insulation block the optimal melt-crystal interface shape has been

established during the solidification process which can enhace the mc-Si ingot quality.
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Influence of 4,4'-bipyridine doped polyvinylidene fluoride/potassium
iodide/iodine solid polymer electrolytes for dye-sensitized solar cell

applications

S. Kannadhasan*, Muthu Senthil Pandian, P. Ramasamy

SSN Research Centre, SSN College of Engineering, Chennai-603110, Tamil Nadu, India

Different weight percentages (0%, 10%, 20%, 30%, 40% and 50%) of 4,4'-bipyridine doped
polyvinylidene fluoride/potassium iodide/iodine (PVDF/KI/I,) solid polymer electrolytes (SPES)
were prepared by solution casting technique using N,N-dimethylformamide (DMF) as solvent.
The crystallinity, ionic conductivity, surface morphology and photovoltaic performance of 4,4'-
bipyridine doped PVDF/KI/l, SPEs were examined. The lowest crystallinity of 30% 4,4'-
bipyridine doped PVDF/KI/l, SPE was confirmed. The surface morphology of 30% 4,4'-
bipyridine doped PVDF/KI/I, SPE has the smallest spherical particles with voids. The 30% 4,4'-
bipyridine doped PVDF/KI/I, SPE exhibited the highest ionic conductivity value of 7.77x10”

Scm_l. This is due to the lowest crystallinity and highest ionic mobility of the electrolyte. The
dye-sensitized solar cells (DSSCs) were fabricated using 4,4'-bipyridine doped PVDF/KI/I;
SPEs, among them 30% 4,4'-bipyridine doped PVDF/KI/1; SPE used DSSC exhibited the highest

power conversion efficiency (PCE) of 3.6 % under an illumination of 100 mW/cm?,
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The integrability aspects of two-coupled Hirota equations which include the higher
order effects such as third order dispersion (TOD) and self-steepening (SS), is analyzed using the
Painlevé test. The soliton solutions for the system under study are obtained using Hirota
bilinearization technique. Hence, the theoretical investigation on the system establishes the
possibility of the simultaneous propagation of optical pulses through nonlinear fibers using

wavelength division multiplexing.
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Fiber optic gas sensor using PVDF polymer as modified cladding material
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Pollution caused by chemicals such as organic gases and solvents becomes a serious
problem especially alkali components such as methanol, ethanol and ammonia are widely used in
industry [1]. Therefore, to prevent such accidents, quick and highly sensitive detection of leakage
of these chemicals is strongly required. Many conventional sensors are based on the metal oxide
semiconductors particularly based on resistance changes showed better response only at high
temperatures. For practical applications, gas sensor working at room temperature needs to be
developed. From this background, here we made an attempt to detect the leakage of vapour
phase alcohols (i.e. ethanol and methanol) and ammonia using polyvinylidene fluoride (PVDF)
polymer as sensing element in fiber optic sensor because optical sensing is the safest method
compared with others [2].

Among polymer materials, PVVDF causes swelling by attachment of alcohol molecules
and changes its refractive index depending on the alcohol concentration. In the meantime, PVDF
polymer has fluorine (F) atoms which has high electronegativity value (~3.98) and is the most
reactive element, and so the electron trapping capacity of polymer is high and also it can easily
reacts with alcohol molecules; hence we expect more sensitivity on alcohol. Since the PVDF
polymer has higher refractive index compared with other polymers, gas sensing properties of
PVDF polymer was successfully tested here using fiber optic sensor at room temperature. The
change of the refractive index of the modified cladding, which is caused by the reaction between
the polymer cladding and the exposed chemical, results in the intensity modulation [3]. From the
variation of light intensity the sensitivity of the sample is calculated. The selectivity of the
sensing material towards a particular gas is also checked here. The refractive index of the PVDF
polymer was calculated from dielectric measurements which confirmed that the PVDF polymer
have higher refractive index compared with core.

Hence, partially leaky mode fiber optic sensor is adopted here and the change in optical
output depends on the amount of energy radiated into the modified cladding and the absorption
property of the modified cladding. It is clearly demonstrated that the fiber sensor works
successfully by using PVDF as the modified cladding material. This sensor exhibits high
response towards ethanol gas (-96 counts/100ppm) compared with others Methanol: (-13
counts/100ppm), and Ammonia: (-9 counts/100ppm) due to the presence of fluorine atoms in
PVDF and inductive group in ethanol molecules. In spite of these excellent results, PVDF
polymer could act as a good ethanol gas sensor at room temperature. Thus, it provides a new
application for PVDF.

Keywords: Polyvinylidene fluoride (PVDF), Fiber optic sensor, Selectivity & Sensitivity
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6N SlLevG aNeRIGET  SATOILSSHTET  FTETMISHEDET  CULPMISGE Folq UISTED,
LLPMIGTEL  FUPSTIRIGmeT  Uflhg  Qameieudled  QHTeLCUT@HET  6T6ILDL
WPSAWIDTEITG. 6TVIDL SH&ESSHafer UL STevfuwid urevGuL, By WMHMILD
QameomRest g &lened S G fl&Herdler WOGSHWTeT LIS, woHm QuinHens
QUTBLSEbL60T SN Slenalled 2 emarme. 6D Lig&hiGeiled SMIUGETL LMmMID
HPO42- Swesl&efest GMUNLGH&S WLMMID WLIMULL  BHLEUGEHMSSHET @(HLILS
SEULMOWLULL & 8T aveusLCrmeruCaml 2 uNfluied @GHSHHI SlenmEaisd
UDhS UweTUNL_enL & C&meu(heTend OMID 6TVIDLGaN6D 2 6maT &evlld  CILm(b e,
S6illD  LIgsHGeotenld, UTeroGUL, &MIUGeTL  WMMID  CQ&meLTResT  QUIT(Hem6rT
LHINGUSHEG UWSTUGSSULUGEDE. . b  H&Essailed HMH  LOHMILD
Qameorget @ reitigeit  Gettenenw! eleuflss Q& UMILHEHDE. SHCUTNGWI
spule),  @nHwmellesr  CaTLLmUD UGSHuler GCapem  IhHlesHeL  QbhHa
Qeuafleunhs QHTOLQAUTHET TV  HHSHILHUL  UTTLUUDS  CHTEHSHLONES
QamesuBeeng|. 61&.6J(6MDL_JT&Her0 SUULMLL) , HTHSHSH6N, Q&HMeLTR6H OMHMILD
urevGUL  HMID  STFUGEIL. 2 61Tl 6655601  WIHOHKIGEHT P HIQIMHnD

UG UMS Qs CHT&&LISS Qamevur(hemeng) .&6VITE 60T eUTTES,
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SNLLWILTSESL GOUiG, & / N aAsW, UYs L UM WHMID 6TeVIbL

WHTER Gurmerm LLGCOIM SleMTQHEHSHET HEOUGH L LILLL 6o, STILGCETL  (500-650

Qg8 -1), umervGUL  (900-1200 Q&5 -1) WLOHMID SieML  NFTHEWGHEH6L (1700-1600
Sed 1) ~Gurilwy  gCameTeucLU a6t  LWETURSSHULLL G  ~Cumiluy &l
lg CHMeTTeUELU] 61960 elemaneund LTeroGUL GU6SIL. ~ 1100cm-1 Q6LELTEHG WHMID B

ST SLLenOLML 2 (heuTdHwg. & / 1 eal&sb, ugs&sSsH6aenn  GOuid,
QameumrResT (PSHJFH OMID TeVIDLN6HT (PHTFHN Y&Hienel SleTe|[hesd (CaHLI)
sHswrsen (Cesamd 1) wLrHfEG GODaUTEHDL QIBHSHE. ML |
NpmhHWSHHL eusmeare] CQUTHSHIHL LTHHH6T QU6 md S L emOLINGT B SHTel
alenj&F&lenwt BlepNGHME. STIUGETL WOHMID UTeVCUL Sjulef&er @(hLDL 6TeyIDL
HH&SH6MT 6N GensHHed GNOUINL 55685 HTHEH5HMG JOHUGSHHIUSHTEH 8T
eVQUSLITaNBhHG Osafleurss Qaflhes. . Qb euHuNed  61..111q.83.941F
eVQUSLNTEme &l 1g CHMetTeUeLU] 610607 2 GHGEHL 6T LwleTL(hSSHieug Ceudluuied
SVEneUSMET  §GHHNEHSD  QHTELCUT(HeT WLIHFluNL 2 emem 2 uNFCeuHuNuied

LIHMRISET LflhE Q&meTeara|n 2 e &ms.

WSEW  QFMH&ET:  FTIR, 6D WA, Ug&SHH6menn GO, SToHuld /
urevGUL eN&GLD.
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Analysis of compositional changes in Archeological bone sample studied

using Fourier transform spectroscopy.

S.Karthikeyan*?, G. Velraj®, M.Karal chinnu®

®Department of Physics, Dr. Ambedkar Government Arts college Vysarpadi
Chennnai-60091
®Department of Physics, Anna University, Chennai-600025.
Email:physicskarthik@gmail.com. Ph:7395992195

Archeological bone constitutes an important in the understanding of ancient societies as
they can give evidence of human or faunal occupation. The characteristic bone tissues are
calcium phosphates, water and collagen the most abundant protein of the organic matrix
alongside the other natural materials in small amounts. The bone crystals were found to contain
significant and differing measures of carbonate and HPO,* ions. IR spectroscopy has wide
application in biomedical fields and has been utilized to assess the mineral substance, mineral
crystallinity, phosphate, carbonate and collagen substance in bones. . It allows to describe the
nature of both mineral and collagen in bone tissue. The present study aims to look at the
portrayal of the archeological bone revealed from Kerala state of Kotapuram area, India utilizing
Fourier transform infrared spectroscopy. It aims to assess the crystallinity of HA minerals,
collagen and the changes in phosphate and carbonate content .The different parameters, such as
collagen development, mineralization index, C/P proportion, crystalline index and maturing of
bone were computed. Fourier deconvolution was applied in the carbonate (500-650 Cm™),
phosphate (900-1200 Cm™) and in the amide region (1700-1600 Cm™). Fourier self
deconvolution resulted in the absence of phosphate band ~1100cm™ and formation of P sheet

structure.

The parameters C/P ratio, crystallinity index, collagen maturity and maturing of bone was
high for the sample (KGB) and low for (KHB) sample. The curve fitting in the Amide | region
demonstrates the [ sheet development of the secondary structure of protein. It was clear from
the IR spectra both carbonate and phosphate ions seem to have a significant impact on the ions

pool of bone minerals. . In this way the utilization of FTIR spectra with self deconvolution
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strategies serves to portray the chemical compositions and in understanding the biochemical

changes in the archeological specimen.
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1, 3, 5 - 1pemPLleMmaTELAL6ITENS6I (TPB) @MENM Lig&HLOMed  Qogleume @GefemL (HLb
aNemsLSHHHH  (WPODWITL QL QUEMISSLILIL(ReTengl. MMM  LIgs  616560-58)]
efleflbyellemare] oplia&eT cPeVD TPB L&D Pna2, QL &G OUDHM CFEHFMUFSHT Lig&
SOOI 2 6mL UG 6T 2 MIHOFUIINLLL & euaTfhd UIQSHSH6T Lig.&5SS60T6nLDUITES)
BIGUGIGET  1660-68]  alefiblyalemere] guie&er cpeold  WLHUNLOULL . uLGaim)
QEweLLT_ (% Gdsmear 2 MIFAIUGSS UQsSLMEG Uiy 2 GUIHm A&l
Howremey UGUUTILONNE 2 LUGSHSULLL G cpefuiuled LGILSTTEIS LMD 261§HT-&LLj6V-
SiETenD  SIGHIlL MM cpeflpenm spafljey Hmwmeneonmeafenull LwleaTUhRSEH 6]
QEunbLL L 6T, euenjhg TPB LIGQHLOMENE 330 nm  GOMHS QUL (B  Slemevhens gL 65
sLUEMEHD UGH (H(PEUGID BeLew epaNuiled 2a(REL SGHHMeneS QEHTeTuI(RerTengl. TPB
LI &S SleT  sempHmenimend GCLmuNenesill LwsTUGSS QeustGoum  QeuliLblencvsHenennd
SIoreNSslulL . UgsSH6T  Qaulll  UeuL&emmsng Geull  LGeTeaTalll6d  LHmILD
UL (G Qeulll UGLUMLE epeld Sule] QFULWNLLL . euaTjhg UGSHSHT 2 (hG
LOHMID Henge HlemeudeT (LPemMGIUI 178°C MMID 340°C ¢T60TM Q& STLHEMGI. eueTjhHS TPB
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Uig SSHSH6T LIg& (Lp(Pemowinerg 2 wij-OgeNeldbHmer Qamel séerv-e4l) elefbLailemerne]

(HRXRD) SI0&EHSTHLD 6UenaTe] SHenel(h&eT cLpeold LGLUMTIe] Q&L L g).

Investigations on the solubility, growth, optical, thermal analysis and

crystalline perfection of 1, 3, 5 — triphenylbenzene single crystal

M. Manikandan®, P. Rajesh’”, P. Ramasamy’, K. K. Maurya?

ICentre for Crystal Growth, Department of Physics, SSN College of Engineering, Kalavakkam, Tamilnadu - 603 110.
%Crystal Growth and X-Ray Analysis Division, CSIR - National Physical Laboratory, New Delhi-110012.

Email: rajeshp@ssn.edu.in

The 1, 3, 5 - triphenylbenzene (TPB) single crystal has been grown by slow cooling seed
rotation method. Single crystal X-ray diffraction confirms that the grown crystal belongs to
orthohombric structure with non-centrosymmetric space group Pna2;. The crystallinity of the
grown crystal was estimated by powder X-ray diffraction studies. The crystals were subjected to
FT-IR analysis to confirm the various functional groups. The optical properties were studied
using UV-Vis NIR and Photoluminescence spectroscopy. The grown TPB crystal has good
transmittance in the entire visible region with lower cutoff wavelength of 330 nm. The solubility
of TPB material was determined using toluene as a solvent with different temperatures. The thermal
properties of crystals were evaluated from thermo gravimetrical analysis. It shows that the
melting and decomposition points of the grown crystal are 178°C and 340°C, respectively. The
crystalline perfection of the grown TPB crystal was analyzed by High-resolution X-ray

diffraction (HRXRD) rocking curve measurements.
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BlevoTeuollw Bi / CeVO4 GUITedTM 6(IH 6MDGCIIIT LOGVT: &ITIJ 2erL_&5 kI & 6rfl 6L
31,5 6en01265T LINfleooTTLD 6T &) 76 601 60T 55 &5 IT6OT S5 M) 60) LD LLI IT6DT
LS) 6T60T ITH LI (S LILY.
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Gopalakrishnan ®*, Kang Hyun Park®*
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Bi / Cevo4 GuUmEIm 6(h UHW eow&CHT LU (GE@p&CHTemery  6a(lh
QLLUGHTLLmsU  uwsiuhHHHAMmE) B Qeuliu (Wempwimed QsTGSHSUIUL (B B
S &HNIRCHIHMSHDSTeTT @  LDeTemOUGSLUUTOMITSL  LWweTL(RSSLLGHMGI.
ggjellenessmer Q&FmMle wOMID Hialener Ceallubleney 2 &hHHHTSH 2 6T6ng)
OHMID 10 mM WMMID 600 ° C Q&lwemel 2.5hF Q&FMe| WOHMID CeuliLblaneowins
CHIHOSHHSSLILILL 6. Bi / CevOo4 @601 HLL6MLOLIL SH60T6MD & EpHCHTEN  [hI6TUTG|60I61T
SLL6MOLIL 2 (H6UTHS (b HMHG eUTTLLHEUTES QHEHGLD 616ILmMSES ST (KM
SLEMSBIITED, €R(HRIGMEISSHLILLL 2 6516015 2 Ceonms Qeveud 16L& CITGCHL 0l6rvL
1M KOH @60 [Hevew S&erlgedr  Uflesormd  eT&HFelensst  (OER)  Q&FWELHMEn6TS
STLEHME, @& 10 mA Q&f 2 @b 360 erb.ell. Cueytd, @& Hemeowimen
Qmmedled 7 wewll  CHIGHMGWL  Cevmd  HeLeL  HléneV &S 6oTEnLDEmIL
QeueNuLGSHH A G|

WsHAW Qermser: B Qeuliublemev; Bi / Cevo4 - emWSGHT LO6LI; LAsHTEITHLIGLIL

LOHMID &erOesT LIFl6WITLD 6T&Texl6me6nt.
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A micro flower like porous Bi/CeVO,. An efficient electrocatalyst for Oxygen

Evolution Reaction in alkaline media.

Karkuzhali Rajendran®, Muthuchamy Nallal® Muthusankar Ganesan ®, Gopu
Gopalakrishnan ®*, Kang Hyun Park®*

4Department of Industrial Chemistry, School of Chemical Sciences, Alagappa University,
Karaikudi-630 003, Tamil Nadu, India.

"Department of Chemistry, Pusan National University, Busan, 46241, South Korea.

e-mail: ggresearchlab@gmail.com; gayunithya83@gmail.com

A novel micro flower like Bi/CeVO, (using Glucose as a template) have been synthesized
by hydrothermal method and used as an electrocatalyst for water oxidation. The concentration
and the reaction temperature for the reaction have been optimized and 10 mM and 600 °C was
selected as the optimum concentration and temperature. Structural characterization of Bi/CeVO,
shows that glucose can be a effective template for porous structure formation. Thus, the as
synthesized noble metal free electrocatalyst shows the good Oxygen Evolution Reaction (OER)
performance in 1M KOH with low over potential of 360 mV at 10 mA cm™. Also, it exhibits

good stability over 7 hours at constant potential.

Key words: Hydrothermal; Bi/CeVO, — micro flower; Electrocatalyst and Oxygen evolution

reaction.

200


mailto:ggresearchlab@gmail.com

PP-11

QuT_Lrflwid envamLymer STEOL @BemBL UYsS 2 (heuTdhsld, euemTEd,
S LBBID Lewisemed STLOWSHET LnIG
g. QapHeo@mm™ & u. yeism
*BementIBGUITARwIT, Gougluluied Hiews,
S|GITEIITLOENED  LIGV&HEN6VHBLPBLD  DI6wT6mITOen6e0 HHT 608 002.

ensiehaev: senraj05@gmail.com
glewewtll Gupmdflwit, oa OHTHORIL LS Heoaf, C&T(HHMS. H(HHIHIEMMBLILLEIY

GumiLrdund ewasl yeyer HTGl @menmll Ligsomeng Biler LDl peudampl SILTHHUld Siens
Gaiugded a&TLwd () e selyresr GFuwWiLLLE. &Tw  wLBEBID  &STLWVWD () o Selujer
sutfldasiu’ L BBl UYsmEeT FTeHmgen  Haeoulsd @6fl oamBhHeyd  HTEHOU|L 6T  STERILILILL .
BLILIETLS6MTE0  SieDeud6el @6l oamBmayd CumpLseT swnibs o salbd eor oPlwtu’Lg.  Cosld Seudnser
uemsemen ol LevGeuml 2 _LIGJenIRISmend ameni(h  opuie] OFuiwliul L gl GULUTE  SIBFFeuliy
Bipreneowrel wBEID Geulin yelufiiy wrelseT OsTewiL SemelllulL g g6 auflCuw LsdGaup GlLiLEei
Gupiiu’Ler.  seuBmBLLBS alaflddng sl Bm].

UNFCFTBE6T: @MenBL LIgHLD. HIBLOTENEOLOTET.

Effect of cadmium on the growth morphology and characterization
of potassium hydrogen phthalate (KHP) single crystals

S.Senthilkumar® and P.Punitha®
a.Associate Professor, Department of Chemistry, Annamalai university

b Assistant Professor in Chemistry, Govt. Polytechnic College, Korukkai, Thiruthuraipoondi, India

Cadmium (I1) doped potassium hydrogen phthalate (KHP) single crystals
have been grown from an aqueous solution with different molar concentration at
room temperature. The pure and doped KHP single crystal shows good
transparency in the entire visible region, which is suitable for optical device
applications. The vibrational patterns in FT-IR are used for identifying the material
and the thermal study by thermogravimetry/ differential thermal analysis indicates
the stability of the crystals. The SEM images of grown crystals exhibit the
effectiveness of the impurity in changing the surface morphology of doped

201


mailto:senraj05@gmail.com

crystals. Incorporation of dopant into the crystalline matrix was observed by EDS.
The emission of green light with the use of a Nd:YAGIaser(1¥:1064nm) confirmed
the second harmonic generation properties of the grown crystals. From these
studies it is revealed that Cd(Il) doping KHP to a considerable enhancement in the
measured nonlinear optical properties with a correlation on crystalline perfection.
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Crirsanmieor @eflulwed LweLT BETEr 3.4 — L HISCeam CuaIBGsTICHITe LIgs
ouenir&Fd mEID uewiuiHed - CuaIBFTLIGa e 6uHSHBHTEIB6D

OF.2_agr grewi'  gr. egred,’ ef pLoTEEN,* (L. sSpeunembser

1.

welleuTdl g eu.e .8 Gumpsluiiwed SHeoarfl, SHTHHIBSI UTHLD, HTHHIHGSIQ
‘Bupliwe gleom, LTsLT feubd) epddsemt Qumpuiued s, SHmeCamhami
3[_5ITC866IIT Sfialwed BB CGHTHEOHIL L enODWID, DIRTEIT LIG0SHMEVSHIOHLD, O\F6ienet

*QaTLmyenLw e fflwi - vnatrajan79@gmail.com

FBUSHW  BTevmIBeTe0 DFHd Bmed  Oamewi  GeogT  &menm  FbubsUul L  Gobul L
vweuTGaendd — Crrgammieor  gefluiwed (NLO) alwenemen  GeuelliuGsHaid sl
QurpL a6 CpemeuliLpPHeiper. Guwsd Beieuensd &l QUL SeT milend BuidbsdHsenet
Coxrmpmlals@d uemilieamed GeaT Hoeusd OFHTLL, eeflulwed eupbyser, o ulll WSS
ogmuiFs, i Geugulwed wWear - eeafullwed ueaiCGUBBLL BMID e@eflulwed gTeaTymisee0
LWL & 63T 60T. o’ GpTFasmmieon  @eflulwed GuIBL semeT OueCar  L1Gemmest
LB  HST  uPCHTEIBeLH6T, SFHeir  GobulL  eefuluwed  wB@ID  BuwibsHTelulsd
uemiygenmed  ChTFamTleon  @eflulwed  LweLThSeNed  BUSmeSGNWL  FTHSHWLDTET
CumrmenTa  SIBIWIILIGESIBET. g CaTLTFduled 3,4 LG  GueCamLiGemest
aaigmid  GueTGamiGemeir  eufiGoHTaipedlenr ChTFFTTIOT Buidbs UamiLlmel DNSleuHBHTS
Quwgleurs  EIWTH0  HMIF60  aUeNTFS  HILUSHOTEL QBenB  LIGHOTES  6U6THD
GaMHOBHBHHBBLILIL L G| GOBUTLBB  @Bems  Ugs  aenmFfssts  ashsamed  (Ethanol),
9TH8HT  engedest, (O-xylene), e GwsHed DFLeniot (DMA), e Gingdled  LMToemIOL
(DMF). Gueideir (Benzene), ol GLmesr (Acetone) Gumeis  sSedIUILTETIG6T  LIWIGTLIGSHE
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Ganmemenamel BB TeTemiiLL L 6. sOIHBT U6 (Paled LIE eueNTFHHHSH Heol
sOILILTSIGmeNaIL &6 HIUUTETHET  OUTHHSHIOTEIHI 6160  HWIL MBI L &I O FH60
alemermeumsd  &6ULIL]  SHMILILTIENMTS  THCHT  ewFedeT LOBEHID 615 H60TT60 giflwmeor
aldpHHe0 CHMHOBHBHHFHLILLH Cargemen OBOSTATOMILLL &  Spuielar SpisHuied HlenL
owlnled (10X5X31015%) eieiim LfoTEISSHIL 6T QBEDBLI LIQBBRIBET aIeNTHSILL L6l (L)
Gusuid  BliIgsmiseflen eeafluiuwied, Oeuliud OBXID BuihHT UMILBM6eT  SDIPSiul  LiewsTLns)
Bangpmaisenianr X -aHT alafiby eleveneay, Geulin uglumuie, yilwim o @mombp Disddeuliy
BsBoTemev, alldbsfler Hew Hgaih Haww  DenaibHeT WWBBID  @eflulued  SLUI6SHEHHE
o LUBSHSILULLE. BBl Lgs X-aHT alefiby elmene Gsrmemer (pyelsd 3.4 DABP
ugasomergd C2 sen yetefuled GomBamalefefd &l Leoliled LIgHIOTEHSILL (H6lTeNd]  6T6ut
opfwiuGdpa. BbHs wigey Tarek Ben Rhaiem et al [1] onfideams Gauiwmn’ L g e
daleiengl.  Guwaib @iLyssHHemern CUTHSSOTET LWaTLTHH6N60  GFweOLIBHHHIUHBHTH
rieng Quds uglutuie] GCuombsteteniul G SeuBplar SiFHToeuemt LIBBL  GlFwevd Best

SemalLUUl (G uyssHHer ChTFFTTLIeT @afulwed Ggweoumd SBwiLlL g

: : :
e ———————————

u_b (1) 3,4 DABP ugsib

Crystal growth and characterization of 3, 4- Diamino benzophenone: a novel derivative of
benzophenone for NLO applications

S. Usharani?, J.Judes', V.Natarajan®", M. Arivanandhan®

'University VOC College of Engineering, Anna University: Tuticorin campus, Tuticorin-628 008 India.
’Department of Physics, Dr. Sivanthi Aditanar College of Engineering, Tiruchendur 628215, India
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In recent times advanced applications involving high energetic laser beam require organic
materials exhibiting non linear optical (NLO) effect because of their fast response to laser beam.
In addition to that the existence of second harmonic generation and its overtone indicates the
suitability of organic NLO material in the field of photonics in laser communication, optical
limiters, bio medical research, photochemistry electro-optic modulation, and optical windows.
Among many reported organic NLO materials, benzophenone and its derivatives are being the
promising materials for NLO applications because of their enhanced optical and mechanical
properties. In this series, 3,4-diamino benzophenone (3,4-DABP)- a novel derivative of
benzophenone was selected for growing single crystals by slow evaporation technique and
studying its NLO properties. In order to grow bulk single crystals, many experiments were
carried out using different solvents such as ethanol, o-xylene, benzene, DMA, DMF, acetone.
Solubility studies explored that for growing inclusion free single crystals of 3, 4-DABP, mixed
solvent of ethanol and xylene at proper proportion is more appropriate than adopting single
solvent. The bulk single crystals of platelet morphology with dimension of (10x5x3 mm?®) were
harvested from the crystallizer (Fig.1). Various characterization studies such as XRD, FTIR, UV-
Vis absorption, TG/DTA and Vicker’s microhardness studies were carried out on the as grown
crystals to explore its optical, thermal and mechanical properties. The single crystal XRD study
revealed that the material crystallized in monoclinic structure with C2 space group and is in good
agreement with the reported value by Tarek Ben Rhaiem et al [1]. Besides, SHG studies were
carried out for the grown crystals to identify the frequency conversion efficiency and thereby
analysing the NLO activity of the material which in turn to implement them in suitable NLO
applications.

Fig:1 Photograph of the as gtown 3,4 DABP crystal
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2 (HeuMsHG6v LMHMID 6T Ceudlullwev LITLSmeT QEmia,L L 60
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2 Ceumg$HMHGD WMHMID Heds&Te 2 INPLILTEMISHGSD QDL UNCOMEST 2 WIJ HILOM6o
QFTLIUSET 2w Ugs &Gil WHiHer QFWOLHDAISEDHE (WDESHIILDTETEME. n-6U6nd
§e0&aMsiT Gl heTseomseNled Gumymer (B) &eolly Q&WWILLL L o LAPLILITeTSel6s  LHl6dT-
QsTLIY,  Sieudmied il goHmed  WIHD  Hwemer  CoID  AHSHES ;AU
Faumeonsealenengl. Qemiauemny, Sy HFABL QSTHOLHIL LSS Llg, Hv mQ cm’ aUFLDLNEL
GmMHE GOUILL QFTLIL-OTHEDL  THILUML (p) SHemLl, Gleuemell (Ag) LimEFUTN6L 62(1h
S &5aip sbelub  (A) CarssUUL  Cauetungulemeargl. GUTSIUTS, L& n-elsnd
§e0lsamen Gl OTHLMISNT (LP6IT LSSHSH SHevg HFHGWL HIL UGS epeuld Qeuete
2 Geomsld LWETUGSSLILGHAME. auewNs Qeustell LsmFuNedL sevumsuormy. ~Lfll g6 (b Sl
UGS 2 emengl. Gedereril LmFUNL SgIDENUID ST (1-5 wt. %) 6T60TMH SleTOIlL HELSHHLILL (B,
Nettesty 6 TS GST eTHCgmafiy eHFULL SiNeH LFUULL  (ARC layer) (SHlqLD6oT 80 nm)
GummedT  HVSHSLIULL  n*-He0lGmeor o LAPLLITET E&HHeT g 6@ QFelueus euge
CemGCumed Sy SIFALLULL G WYetenry &OHMILLM STMHO6T  CLP6VLD ~800 °C 2 &&
Qeutiubleneouiied efemyaumest Geull HUUTEHE &L H6G 2L u@SHHUULLG. FHUUTES &6
QawieourLiqer Gumgl, Geusmel LsmFuileyleear Te SiiqLLIEHLUNCVT6ST Sevorevormlq. ~LflL, HILD
Qeuerreril Lem& OMID Ceueafl HiGeGHeM h&ilsned ARC SI(H&HmenT HTILTEGHDEH. Qb
Qeuerte  GrefesT  QeulLWILTSESHMEL 2adHGaNlUSlem cLpeold ARC  Si(h&Henet  SiGHM
fe0lsamer 2 LNDLILTeTlem LuiL&ener Qeuafl&asmey (PIQHMG. Pen&WITeL, HeOl&&Teo
o IApLLmesT WMMID Geylemer GQeuilluGSSULLL QFeias CaHTE elqen Qeudralll Lme
Sweummiest QemL (LpshiseTed Ha adjaillemearalsemmed, Ceuctalld QBT JLSaT6HT Hi6vor
SLLenol] wmMID 6T uem&Sem  QUEBLUTEID  HifeudssiubSermest.  GUTTeoT
&&SLUILLL. §le0&smsiT o LALLM 5% QFTLIL 2 (Heurdsedled Gl Qeuetefll Lsnguiled
o 6o Te (FFLILDMM) &evoieoomly Ll g6 HTEHSESHHTL NHS QSHTLIL eTHijlemnL OHUBS S
WdHmg. Qeusmaill LmFUNL INsD CEILLGENT epeold,  Gleuereflll L& OMHMILD
CumymesT  HELSGSLUILLL  §HeO&EMerT 2 INPLUTEMIGGSD 2 Leoimenr  QHTLIL 2 (HeUTHGSH6L

Cuu®ssLILGE DG
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SLEMGITEL,  9F&  Ceulubleney  FHUIUTEHEF &GLigMGL MG n-6uemnd Gl
NeoTHeLmIGeN6T  CUITPMET  &HELSGSLUILULL  HeO&smerr 2 OPLUTeNeL — Gedemafl  DHMILD
Sigvifeflib-Cedema QFeuas CaMh ellgeumiseiler QSTLIL 2 (heuTédsHn WwMmMID QST L
W6tT UIILSeT GMSH Splle] QFUCHTD. CID, Hs Qeuliublameouned (~800 °C) LHI6HT
CeudluNwied pL MG Qeuetell LsmFuNedL Siihesiibd CFJHSHeNT HTHSD WMHMID Te
SligliusnL_ufeomsst Seotevormly. ~Lflllqesr eNeneney SyHuleumMMed Qyuley QFUICHTD. GMILL-
OEOT(LPEMETTILITG  €2(I, Pt &L WMHMID 6TH-LO6T(PMETITS 6(h Pt LB YHweumenmLl
LuwleTU(h & &), QeucuGeaum) 2 (&AW &6T016001TLG & 61116L eumuieons CEmEEmn6s1SH6N
CumG&memariUlL 6.  elem&  WOMID  Seoller  @QFMe] pHenmpl  QUTMISS
§e01&aMeNed gemalll LUl L. S0 BLSHe0G&6T, QST Hi6T &L Lol WwHmid QsmLijL
LI6BOTL& @B 60T 6TedleUTm) QST FLULIRE6TM6n 6T6aTLIHeM6S QMICEH SHMeturis g6 enGenrid.

Impact of Al addition into Ag paste for specific contact resistance and
electrochemical properties on the crystalline Boron-doped Silicon solar cells
by screen printing

Nagalingam Rajamanickam®”, Sung-Hu Kim?, Joo-You Huh**

®Department of Materials Science and Engineering, Korea University,
Seoul 02841, Republic of Korea

Email: *cnrmanickam@korea.ac.kr, #jyhuh@korea.ac.kr

High quality contacts between metal and silicon emitter are crucial for high crystalline
solar cell efficiencies. The electrical contacting of Boron (B) doped emitters in n-type silicon
solar cells is one major challenge for further increasing their energy conversion efficiency. To
date, to achieve low specific contact resistances (p.) in the range of a few mQ cm? with screen
printing technology, a small percentage of aluminum (Al) needs to be added to the silver (Ag)
pastes. In general, Ag metallization by screen printing technique has been used in front-side of
crystalline n-type Si solar cells. Commercial Ag paste contains a small fraction of glass frit. The
Ag paste was doped with Al powder (1-5 wt. %) and then screen-printed in a gridline pattern on
the B-doped n*-Si emitter covered with a dielectric SiN,:H antireflection coating (ARC) layer
(thickness 80 nm), and then subsequently subjected to rapid thermal firing at a peak temperature
of ~800 °C under ambient air. During the firing process, the Te based glass frit contained in the
Ag paste fluidizes to wet the Ag powder grains and ARC layer, which in turn promotes the
sintering of the Ag powder and facilitates the removal of the ARC layer to expose the underlying
Si emitter. Therefore, the microstructural and electrical properties of fire-through Ag contacts are
largely governed by the reactions occurring at the interfaces of the sintered Ag gridline and the
emitter Si in contact with a thin molten glass layer. Contact formation on B-doped emitter Si
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with pure Ag paste results in high contact resistances by the effect of lead free (Te based) glass
frit. The contact formation with Ag paste to B-doped Si is enhanced by the addition of Al to the
Ag paste. Since, we studied the contact formation and contact electrical properties of Ag and Ag-
Al gridlines on the B-doped emitter of n-type Si solar cells after high temperature firing. Also,
we studied the electrochemical behaviour at high temperature (~800 °C) by the influence of Al
addition into the Ag paste and the effect of Te based glass frit. Using a Pt wire as the reference
electrode and a Pt plate as the counter electrode, the tests were carried out in different molten
glasses. Here, we will demonstrate how the measured corrosion behaviors of Si depending on the
type and doping concentration are correlated with the contact microstructure and contact
properties.

Keywords: Silicon solar cell, Screen-printed silver metallization, Molten oxide glass, Contact
firing reaction, Al doping, Potentiodynamic polarization.
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Synthesis and Characterization of Disc-Shaped Thiophene Based Porphyrin
and Zn-Porphyrin for Organic Solar Cells Application

M. Muthu, P. Pounraj, N. Santhosh, M. Senthil Pandian, P. Ramasamy*

SSN Research Centre, SSN College of Engineering, Kalavakkam, Chennai-603110, Tamilnadu,
India.

* Corresponding author: ramasamyp@ssn.edu.in

Disc-shaped thiophene donor-based Zn-porphyrin complex is designed and synthesized
by Alder’s two step method for organic solar cells application. The theoretical analysis is used to
study the HOMO-LUMO and band gap energies. The synthesized porphyrin (THPY) and Zn-
porphyrin complex (THPY-Zn) were characterized by Ultra Violet-Visible (UV-Visible),
photoluminescence (PL), Fourier Transform Infra-Red (FTIR) spectroscopic methods. The
experimental Highest Occupied Molecular Orbital (HOMO) and Lowest Unoccupied Molecular
Orbital (LUMO) energies are analysed by Cyclic Voltammetry (CV) and it is compared with
theoretical HOMO and LUMO energies. THPY-Zn has red shifted absorption spectrum than
corresponding THPY compound because of metallization. The synthesized THPY and THPY-Zn
complex have strong absorption at visible region. The electronic and optical properties of the
synthesized disc shaped porphyrin and Zn-porphyrin complex are investigated for organic solar

cells application.
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Fabrication of Hole-Transport-Free Perovskite Solar Cells Using
5-Ammonium Valeric Acid lodide as additive and Carbon as Counter
Electrode
N. Santhosh”, K.R. Acchutharaman, R. Isaac Daniel, P. Pounraj, R. Govindaraj,

M. Senthil Pandian, P. Ramasamy

SSN Research Centre, SSN College of Engineering, Chennai-603 110, Tamilnadu, India
“Corresponding author: santhoshn@ssn.edu.in

Abstract. Perovskite solar cell (PSC) was fabricated in ambient atmospheric conditions with
carbon as counter electrode (CE). 5-ammonium valeric acid iodide (5-AVAI) cation was
synthesized and used as an additive in the perovskite precursor. The light absorber, perovskite
precursor was infiltrated on to the TiO,/ZrO,/Carbon layer and annealed at 60 °C for 30 min.
The perovskite layer was characterized by Ultraviolet-visible spectroscopy, Photoluminescence
(PL) spectroscopy, and optical microscope analysis. The carbon perovskite solar cell was
characterized by Photocurrent-Voltage (J-V) measurement and Incident Photon to Current
Conversion Efficiency (IPCE) measurement. The device power conversion efficiency of the
perovskite solar cell was found to be 6.6% with an active area of 0.25 cm? The lifetime of
electron injection is found to be 2.5 ms, which is noticed from bode plot. From electrochemical
impedance spectrum, lower charge transport resistance (R,) is observed at the
interface of perovskite/carbon CE. The shelf-life of the device was investigated under
ambient condition and its performance remains over ~90% even after 75 days. This triple layer
device architecture shows a hopeful photovoltaic technology towards commercialization
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SNEL6T 6UIGEUMLILTND N -9imN&ECHETsmEU  (PEmMUTND SHHSHIIED 6N6TESS H 6T
SlglitemLufed  gyumuiul(heTeng.  QFmeveolLl L. 2 corjelluwled  Q&FWwIeLHIMedT
slenailhsenmeng) Sieummle 2 6wije) HiLLLD, &6l MHFHe0l6d §l6LEOWH  &6iTenLD LDMHMILD
&7&&MIsmNUNeT QFuIsOLHLD SHemevHerLd 633 GrGeorm LBLLIT 6T65TM SilgqLILenL_ui6d
aNenseLLGsTaNg.  QUDLUULL  &oussSL (B (Digeysaied @b Gulwib
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Sensitivity Enhancement of Surface Plasmon Resonance Sensor based on

graphene-BaTioz hybrid structure with Zinc Oxide (ZnO) layer

P.Maheswari', V.Ravi', M. Pavithra®, E.Saranya®, K.B.Rajesh®"

!Department of physics, PSGR Krishnammal College for Women, Coimbatore.
'Department of physics, Government Arts College ,Salem-7.

" #4Department of Physics, Chikkanna Government Arts College, Tirupur, Tamil Nadu, India.

In this paper a new configuration of surface plasmon resonance (SPR) sensor based on
graphene-BaTios hybrid structure with Zinc Oxide(ZnO) layer is analysed theoretically based on
N- layered matrix method for kretschmann configuration. The performance parameters of
proposed sensors are investigated in terms of sensitivity, detection accuracy and quality factor at
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the operating wavelength of 633nm. The observed numerical results showed higher sensitivity
when increasing the number of graphene-BaTios layers. It is clearly observed that using hybrid
structure of graphene-BaTios; layers, the proposed biosensor exhibits simultaneously high
sensitivity of 315.5 deg/RIU, detection accuracy of 0.143 and quality factor of 71.70RIUwith
Zinc Oxide (ZnO) layer of thickness 5nm. Finally, we optimized the proportion of Zinc Oxide
(Zn0O) thickness and number of graphene-BaTios layers for the maximum enhancement of the

sensitivity.

Keywords: surface plasmon resonance, Zinc Oxide (ZnO) , graphene-BaTios, sensitivity.
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gi$spren  (zn)  HMOTSHOSG  (Cw  Bepmer  osuwefl  Sypd
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LBl &6eMedl(BhGI, SWITHSSULLL. SIS6T&HET (DFFFlY (Triclinic) SI6MLOLIEDLI
2 MIHULBSGIHeTmen LDMHMILD WO WMMID Cuo @6t SiSlTey Hsrriseaileo
@@Uy WemmGul 903 WOHMID 733 Q&.L5" @b ComerMiuig. epeiuuied
LIGWITLI&ET  CLOEULD UL 6L (band) @emLCleuaflwimeng (WenmGul GCleumm)
LOMID  Zn-CuWo, &@& 231 WOMID 2.38 eV 6160 SH6uoIL MILILILIL (H6T6NE).
hleor  GeugluNwiev guieaNed @QbhHEH, 2Zn-Cuwo, BHTGEIT  HeVEMEUGE
eMFCETHMGHEMII GLOMI] 15.56 pA 8 2 (HUTHGSH M, Q&I 558 pA
Q61 Cleumm cuwo, & el SHsns 2 6. QNG GLTL-aml &
(Mott-Schottky) LIL-&&I60T CLAEVLD SEUUISHEHLLILL L 2 Wi HL ML UITEST LIL6DL &
Smest (Vi) LOMID  CaHlw QeNiGeu ()  SMyEOILOIGLD. GLOsYILD,
RMBHSNFSAUNTT  HHSHLIY (PSS GHMDHS Rs WLOMID  Ret
LHIUSEHEE 2 [f&HSTTHTGLD.
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Photoelectrochemical performances of Zn doped CuWO, prepared by solid state

route

lv.Balasubramanian, 'T. Daniel, 1J. Henry, ‘K. Mohanraj”, °G. Sivakumar
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CuWwOQ, is extensively used as gas sensor, PEC, batteries, photocatalyst and
supercapacitor. CuwWQO, nanocomposites were prepared by the solid state reaction method in a
stoichiometric ratio since zinc was precisely choosen as dopant to improve the electrochemical
properties owing to same ionic radius of Zn and Cu. From the structural characteristics of bare
and Zn doped CuWOQy,, the prepared particles confirms the triclinic system and the presence of
vibrational peaks of WO and CuO appeared at 903 and 733 cm™ respectively. The optical
properties was analysed by UV-Visible spectra and the band gap value is found to be 2.31 and
2.38 eV for bare and Zn doped CuWOQ, respectively. From the electrochemical study, the Zn
doped CuwWO, nanocomposites generate the photocurrent about 15.56 uA which is higher than
bare CuWO, of 5.58 pA attributed to higher flat band potential and carrier concentration as
calculated by Mott-Schottky plot. Also, the increase in photocurrent is mainly due to lower
solution resistance and charge transfer resistance of Zn-CuWO, photoelectrodes as determined

by using Nyquist plot.
Keywords: CuWO,, Photoelectrochemical, Photocurrent, Impedance.
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Slewoinbleney (PemMUNL SWMTHSSLILULL DL LTeD - 60L- H&Hmn&H
LBmiesor GHIG6n&Hem (LPMMGCII Cleusafild HMID .~Lieapfl6oTTed  LOMG:,L L LILIL (heiTerént.
SWMH&SIULL  rHflufer @uifiuied MM GCeudlil LITILSEM6T  HeMLDLILTILICD,
afuilwed, uglNwed wOHMID  spallGoudlalener H&HW HLU  (WPeoDUeL
ueuOWILILLL &  X-&&F eleflby elemetey uUGLUUMLIe WLISFHulsT @@
sLLBsmeussner 2 MG CQFLHDG SWMHSSILULL OTSHFUNT DML Iqul LDHMID
MG L LUUL TS BHI6 LigeumgseaeT Ligs aTeseT (WenmGul 42.02 WOMID 51.32
61601 SHEUUSHLLILIL (heiTeng). SWMfsSUULL LrHFHuNet aNamearFQaulsd QHTESger
sy 2 Grmn A&FSaIlL Hmwrame uGLUTle| cpeld 2 MIFQFUIWILILL (R
S oL LLmelld - 60l - YHm&FHL60T UL LIULL & &Il OOMID DTG LI L
LrERuNeT epeflluwied UGLUUTLIEYSET LM &M SLL6L HMLOTmey 2 L &6djHe0
UlenL  U@LUMley epeold o dwiul L& youugly u@uumiy,  wies
Isengeler  LBMIGTT  Slemeysemen 2 MISCFIEMG. EDAX-6T HI6EUSH6T LOMG L IqlL
Qeuetefuid  HMID  ~Leenfler  yHweummlssr GCajeHemasmw 2 MG QFLSDS.
LMGLIgul WLOMID  WLIGLLOULTE Wwrsflselst el GeoudlaNenssr  LicwILIen6or
UIEWLGUTE  Qeuetefiubd WHMID  Ljeers 6o LOM&LL 60 6mLL L Mefllild 6oL
h&merv(h - 601 epeMGeuglelene LsGNenen HSHEHGD 6T6TLG| LIVGTTEMDS).

W&HW QFTH&ET : MGHLLED.TO, LEHIGIGHSETSH6T, 6lqeUMDUTLID  LIGTIILIS6T,
SETeYMm L6TIL&6T, SEM, @6l Coudl eNene.

Synthesies, characterization and photocatalytic activity of Sn and F doped
Titanium dioxide nanopowder

K.Ancy ?, M.R.Bindhu®*

®Research scholar, Reg.No: 19113112132016, Department of Physics, Nesamony Memorial
Christian College, Marthandam-629 165, Manonmanium Sundaranar
University,Abishekapatti, Tirunelveli 627012, Tamilnadu,India
b*Department of Physics, Sree Devi Kumari Women'’s College, Kuzhithurai-629 163, Tamil
Nadu, India.

*Email: anuancy03@agmail.com

Titanium dioxide nanopowders simultaneously doped with Sn and F are synthesized by
solid state method. The physical and chemical properties of prepared samples were characterized

by Structural, Optical, morphological, and Photocatalytic techniquies.The XRD confirms the
215


mailto:anuancy03@gmail.com

formation of anatase and rutile phase. The crystallite size of undoped and doped TiO,
nanoparticles calculated from the broadening of diffraction peaks using Scherer formula was

approximately 51.32nm and 42.02nm. FTIR spectral analyses were used to confirm the presence
of various functional groups and modes of vibrations in the TiO, Optical analysis of the pure

and doped TiO, nanoparticles was carried using UV — visible absorbance spectral analysis. The
surface morphological studies confirmed the nanosize of the obtained powder particles. The
EDAX profiles confirmed the presence of expected elements in the final product. The
comparison with undoped and Sn and F doped TiO, shows an obviously higher photocatalytic

activity under visible light irradiation..

Keywords: Doping ; TiO; Nanoparticles; Structural properties; Optical properties; Scanning
Electron Microscopy ; Photocatalytic activity
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steflw soreudlil Qevemr-aiipLigey] (pemeouled ru UHSH QauniLL L L es
&eulIL&eMelT RHMGLIL SWMHESULLL G|, QemULULL Au-zno LBHIGHT &Hevevel
LieDsTTEUM) LIGRITLIMLIG)| BHIL URISE@H&HE . LD 201G SL L6060 Cl::IlemiDmevey Lo
Aeowl K&TENE QeulULILGSSUILLL Au-zn0 BHIEGT HeveveuuNsit epefMuNuicd HMID
SMEM:60 SIVDLILTNILIEVEY QY UIHG HGHET 6261 2 L HEUTHED 660606V
SEUENIQUILLLL &|. x- &&J eNeflbl ellevere| M ool R&TEIEH SIeVLOLILTILIED
LIGGTL|&6T LoMMID Fd3m @EVL6ULEEG (D 2 HaUTSHD 2 MIF QEWWILULL &I, ~Lfluld
2 (HMHM S&FHILL QAmDMeVe0 HIL LD LweTUGSHEH 2 6me0ms
25DV B&HaM6T SiFlTam HHTRAITISET LOHMILD LTI QFWEOUTLH & (pEHS6T
SEIEDIQUINILL L GI. SEM HIL UGV KQ&TENE, SWMHSSULULL Au-z2n0 M6
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&606VEUUTET QIIqEID LgM3LILUFLL SIVLINWIEL WMMID SHETE ST QLTI L. .
EDAX [ILLSH60S Q&M Au-zno LEHIEH &eveveuullstt NHHTEFFT] Fal L 60LDE

2 MISREFUIWIILLL &) SWMHSSIULL LEHI6T HlSHeMHeT Q6060 2 L &Heuf&Hed LMD
2 LGS Hen:6hl RaTGuReTeng|. G QeVLeue0sd G (peled cLpeold Wmiesa
SIHNEAMN6IT e(PRIST 6ligeleLLOLL 2 MIHRFUIILLIL BETeTgl. ASH6T SiaTey LMHMID
QUIQEILD EUTLITEITEN:606U FHILIMTSSLILILL &) .

WsHW QAsMTHS6T: WBHT ReTGLLST, @Qeven - allpuige, epeluuicd LTSS,

SYNTHESIS AND CHARACTERIZATION OF Au SUBSTITUTED ZNO
NANOCOMPOSITES BY CO-PRECIPITATION METHOD

Annusha T Li1.2*, Jebamalar A S2

1Research scholar,Reg. No: 19113112132008, Manonmaniam Sundaranar University, Abishekapatti,
Tirunelveli 627012, Tamilnadu, India
2,2+Department of Physics & Research centre, Nesamony Memorial Christian College,
Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli 627012, Tamilnadu, India
Email: annushaannusha@gmail.com

The synthesis of Au substituted ZnO nanocomposites material was achieved by using simple
chemical co-precipitation method. The gained Au —ZnO nano composite were subjected to various
characterization techniques. The optical properties and the energy structures of sintered Au
substituted ZnO nanocomposites spectra were determined to find its absorption edge by using UV-
Visible spectroscopy. The structural properties and the formation of a single-phase cubic structure of
regularity with the space group of Fd3m was confirmed using X-ray diffraction. The metal oxide
vibrational frequencies and the surface functional groups were determined by using FT-IR technique.
The shape, morphological structure and the sizes of the synthesized nanocomposites at different
nanometer scale was observed using Scanning electron microscope. The stoichiometric composition
and the chemical characterization of the Au/ZnO nanocomposites was obtained by using Energy
Dispersive X-ray Spectroscopy. Thus the synthesized material shown good absorption and
transmittance, confirmed its space group by their regularity in structure and their sizes and shapes are
verified.

Key words: Nano composites; co-precipitation; optical properties; space group
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~Learpfl6aT LOM&,L 1q Ul LOMMID CLPGLLLIUL TG 40) LBHIGHT HiGeTsemen eTerili
GeudluNwied (Pemmuiled SWMflly wWOHMID  UGLUTene  @eueumiiesit  cLpeVLD
STEUGUITLD . DTG, L 60l60TMeL , SI6mOLINUIGD,  e@eMulliied WMMID UPLLY UGLUMLe)]
LIGTOTL&ET QUi sGLUBSSLILULL6oT. x-&&J elefbdy elemerey opieNer eypeuLd
SWMSSIULL TG Igul  WOHMID  WLrGLLUULTES BEH6ET  Lgshsefsr  Lgs
SeMeY&6T (PeoMGW! 32.4, 27.12 nm YG&W. zno LBHIETT Hrefed LOTGL L ed6wrmed
gou@B eleneareysel LGHHMILILULL&. LIgs ENECHTemeUUTNed F - Silesl LOM&:
SUHGHHTL LML B0 WFIIL 3.27 ev NBHEH 3.4 v %& AHSHSHSGleTeng) .
U6l o1B05HS6 Fev eNeLVSHHD (Blue shift) GEUTHIILLD EUEHTUIEND LI6TOT6MLI
o MIF QFUWSHMG. IGKLLHT e5Henga| uauLGeT @UUGUUTIONGT eLeVLD
o M QeEuiuGADS. Ujly UGSUUTLEYSET SWMHSSUIULL  BHIEH  Hi&6nge
LeLGaum QFMALEHL L QFwed uT(hRsHeiled 2 mSIms L6 (h&SLILIL 60D .
WsHW  QemHSHeT :  zno LBHIEGT  GOeT, eugeusmdLL, e@efluflwled, LmurLiy
SlenLOLILTLICL

SYNTHESIES AND CHARACTERIZATION OF FLUORINE DOPED ZNO
NANOPOWDERS

M. R. Bindhu*

!Ass.Professor, Department of Physics, Sree Devi KumariCollege, Kuzuthurai, Tamil Nadu.

Email: bindhufm@gmail.com

In the present study, fluorine doped and undoped ZnO nanopowders were synthesized by
employing a simple chemical reaction method. The effect of doping on the structural, optical and
surface morphological properties was investigated. From X-ray diffraction the crystallite size of
the prepared ZnO nanoparticles and F doped ZnO are calculated as 32.42nm and 31.12 nm
respectively. The effects of doping on the properties of ZnO nanoparticles were studied. The
band gap value varied from 3.27 to 3.45 eV due to the F incorporation in the ZnO lattice. The
blue shift in band gap is attributed to the quantum confinement. The studies revealed the tuning

abilities of the doping. The surface morphological studies confirmed the nanosize of the obtained
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powder particles. The characteristics of the synthesized nanopowders showed that they are

potentially significant for several technological applications.

Keywords: ZnO nanopowder, structural, optical, surface morphological
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SHCUTMGW  gyllelest CrTEHHLD 2-QgHeoNfligeflwid  N&ECIL  @mHenm
LG &SSHeT  SWmiliy,  ewerjuy  wOMID  @uHNwied  CeuduNuled  LI6TIIL|&eril6on
LUGUUMLE. epefl 2a(B(HeUed LOOMID GEOOUTL MM LIGSLOMETTS| &6voi6uil] SHenyLILITed
LweUu(RHS  CnGleums Hellimded (pemm PV  Semm  Geuliublemeouilev
QUMISSILULL & Heflugs X-&8J elefby eNenerne] cLPeUD LG &LOMeg (WEFSHley
Gamewor  SieMLOLL  6TIMILD Py, QDL EGL) UDSBMUW  FTIHSHSH  TOIMILD
SEUIL OIWILLL (R 60T SHVGCIFE0 S6T6(HSHSH6T SHEUTSHEIL_LILIL L 60T. 606U a=8.1524A,
b=11.8809A, ¢=14.6377A and V=1361.21A°. G&mgenest (PMHMUNGDL SEOUSSEHILLILLL LG &
SIMLOLILTNLIEL SI6T6Y(IH & &6TT, SILTSH QEweour (b Gamur(y (DFT)
(WemmuNedTeLpeLLD Camm (L6mm SI6116Y (Ih &5 (61p L_63T UL LU (BeTeng).
amjeg M@ ujly UGUUTUIONST VD  SIHCPLEFIamIGeNeT  LEIJe| &6l
aNeufl&SILL (ReTeng)l. 2MPP 6@M6MM LIg&HSHSHET LM 2SIHT-HL L6V 2 L SeUTHM6I, LM
i &L Lv HmLmeneoomenil cpevld SN LUl (), speaflulluied mmledlsenrmesr,
2 L &al] GIsLd, ULl Si&eold, Sifl6)] G, eaNalleuded eT6wur, eTHCymariiL]
SLEIETT SHEWIGEILL UL (B6engl. HOMO-LUMO S5MMeL @iemL_Cleuail &eurdb&L LU (b
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INVESTIGATIONS ON THE PHYSIOCHEMICAL PROPERTIES OF PICRATE SALT
OF 2-METHYL PYRIDINE FOR NONLINEAR OPTICAL APPLICATIONS

David Willington T2 Joema S E"

?(Reg.n0:18113112131042) Department of Physics, Nesamony Memorial Christian College,
Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli 627 012, Tamilnadu, India.
"Department of Physics, Nesamony Memorial Christian College, Manonmaniam Sundaranar University,
Abishekapatti, Tirunelveli 627 012, Tamilnadu, India.

Email : david.willy00O@gmail.com

The aim of this work is to investigate the synthesis, growth and physiochemical
properties of 2-Methylpyridinium picrate (2MPP) single crystal. Optically transparent and defect
free crystal was grown from aqueous solution by slow evaporation technique at room
temperature. Single crystal X-ray diffraction (SXRD) study reveals that the crystal is triclinic
system with space group P; and the calculated lattice parameters are a=8.1524A, b=11.8809A,
c=14.6377A and V=1361.21A% The experimental crystallographic parameters have been
compared with the calculated theoretical values. The intermolecular interactions were illustrated
by using Hirshfield suface analysis. The optical absorption of 2MPP single crystal was recorded
using UV-Visible absorbance spectral analysis and linear constants such as the absorption
coefficient, band gap, extinction coefficient, refractive index and reflectance were calculated.
HOMO & LUMO energy gap has been calculated and analysed. Mechanical strength of the
grown crystal was found out by using Vickers microhardness test. Second Harmonic Generation

was confirmed by using Kurtz and Perry powder technique.
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ALCuFe,0) x + y = ) (Ix = 00, (0.5 WLWOMID 03:-CUMIL LOTHFSET &8
aflpLIgHEL  (PMM  CPEVID  ERBMIKMEISSLILIGEH M. €2 (HRISN6IHS
QUKL &6 XRD, SEM, EDX LDMOMID LOl6TOMILIL UGLUMe| Gumerm LeLGeum)
Lig&eIed U6 &eT GLmECSTeTarLL (ReTensT XRD QUIGITEISH Sem6eiHE)
LTEf&ERD  evleieey  SLLenWLenL  Q&mso(hetearsng  GQgeileyL
UGRSHSHSME. SEM  BILUSSHEONBHE  e(HRSHencmwihd  QUIT(HL &erileor

SIGLEONLILDITES HIH6ENT a6 SENSHLLGHEMSH 1 KHz @eO0l([BHG 10MHz LOMHMILD
UigHlémev GeuliLblemney 50°C (&L 300° C eUeMTUIeVMssT HHTCleU6wI 6UFLDLTIEL
LNeTEL ST SNenefBaen Sienalll LUl (ReTeresest 2 LA(PWL WMMID SIFEOT .
GayLmIseilett HFTHTI60 OIS HHTLGILISET Sylie] CFWIWILILL (heTeng) .

WHHW UTTHMESH6T : QUL ISHF&6T, &8 aflpLiggHeD, ervlileimesied
SLL SI6MLDLI6NL, SFTHTF6U LOI6OTHLGHSHT LIGTOILIS6IT

Structural and Dielectric Properties of Pure and Aluminium doped Copper
ferrite NPs

V.Mowlika®, C.S.Naveen?, R.Robert!, A.R.Phani**
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In the present research article, authors have paid the attention to synthesized and
characterisation ferrite samples for high frequency applications. Ferrite samples of Al,CuyFe;04
(x+y=1) (x=0.0, 0.3. and 0.5) have been synthesized by Co-Precipitation method. The
synthesized materials are characterized by various crystallographic techniques such as XRD,
SEM, EDX and impedance analysis. The XRD study revealed the formation of Spinel phase
cubic structure of all the samples. Morphology and particle size of synthesized product obtained
from the SEM technique. EDX show the presence of the title material composition and purity of
the synthesized samples. Dielectric measurements have been measured over the frequency range
from 1 KHz to 10MHz and step temperature form 50°C to 300°C. The abnormal dielectric
behaviour of the title compound is explored. The observed results are clearly showed that the

title material is suitable candidate for high frequency and data storage applications.

Keywords: Copper ferrite, Aluminium, Abnormal Dielectric behaviour and Co-Precipitation
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L6vorL| & 6rfletr 34l
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&l Qeuemafiud  gpéemervl. MM Qeuemefiud  gpdsmervl. - FHlwid
SL&BEMErVL (SN0, — Ce0,) 8ol (h&&HVM6 601G GCoudlaiipLigaursssd  (Lpemmuied
SWMH&sUL(herTeresr.  GLOEID  SlemeudheiledT  SLL 6L,  epefuiwied, sal (b
QurLsefest QHTGLIL, Heofmsaisr CQFHTGLUL WMHMID SMOLULILIEL (XRD, UV-VIS,
FT-IR, EDAX LOMMILD SEM) QY EULIMEUSBET QLUIN6T eLPEVLD 4 TMUILIL (H6IT6r6n. SIH6T X-

222


mailto:roberthosur@yahoo.co.in
mailto:roberthosur@yahoo.co.in

&8  ealafby eNenerey cpeowdrs  Grul  Qeuemafild &Ml Y6
BIHCHTEEUG 6N  SLLDWemUWD QeusTefiud  gdemerol - FHlwd o &emervl
ol (h&He0emaIUITETE  BTHCSHTEIGIGE] WOHMID SaTgHyelgel PHu Qe
Qlgel SLLMDMUUD 2 (HeuTHluleneng el6TUG CGHeNeum&mg. WwOHMID L Fulf
LMHM SNSAeU HomeneouNuled gyuleer cLpevd SUWIMHSSLLLL  LEHI68)S6iT
400 - 800 cm' QemLGeueuied 2 Ceords - Y &HEW6T Metal - Oxygen 6UNEMLOLNES
2 LEHEHL 21 6 HaJhser 2 (heundlujeraiengd 2 MIGUGHHEMS. Gl Sno,
MMID (SN0, — CeO,) Fal (H&HHeuemauuleh cpafl 2R SGHHM6T WOHMID MM
UL LS erl6or BemL_Gleue LOGIL16mLI eemMuilule U@LUmuIeest eLp6LLD
SEOUILOWUULL . Sl Qeuemeflld &MV SMLIQeYId (SN0, -  CeO,)
Fal B&HHemauuilessT  gMmmeL UL &eaNeT Qe Qe ALY GMDEMS)
gQleuesiled G Qeueafild g &emervl 2 LGS SiemevfengSlesr WHIIL]  (SnO, -
Ce0,) Hal (B&&evenauuNesT Slemevbeng et &HLUsHL L LOSEGMMEY. Y MHMmeL
§amiqlil HOLOTEN6L (EDAX) CLHEVLONMS H6vllDMmIGeN6T FHONHGHD Y TmulLIL (BeTernen
3(1(HY] CumamLILL L SN 5 G UGUUMLeNe0 (55 &l (S0, —  CeOy)
ol (hoH0mauTed  spaflalleneruléd  QFWELPeMMEEG(  Photocatalyic  activity)
SG&HGHUTM] 2. 6Teng).

(WSS UMTMGHE6IT: UV- Vis, SnO, - CeO,

Structural, optical and morphology properties of pure and SnO,-CeO;, hano composite
prepared by chemical precipitation method
A. Sabarinathan and R. Robert”
PG and Research department of Physics,
Govt. Arts College for Men, Krishnagiri District, 635108 Tamilnadu.
*E-mail:roberthosur@yahoo.co.in
Pure and SnO,-CeO, nano composite were prepared by chemical precipitation method.
The samples were characterized using X-ray diffraction (XRD), Fourier Transforms Infrared
Spectrometer (FTIR), Ultraviolet-visible (UV-Vis), Energy-dispersive X-ray spectroscopy
(EDAX) and Field Emission Scanning Electron Microscopy (FE-SEM). From the X-ray
diffraction analysis, pure SnO, was revealed the tetragonal structure and SnO,-CeO,
nanocomposite shows cubic structure. The Optical bandgap of the pure and composites as found
to be 4.17eV and 3.6eV respectively, this absorption shows blue shifted. FTIR shows the
presence of functional groups and Metal — Oxygen bonds (Sn-O, Ce-O). EDAX studies revealed

223



the chemical compositions of the prepared samples. The composite material can be used to the

photocatalytic application.

Keyword: SnO,-CeO,, UV-Vis,PXRD.
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STLHWID STUUT mLLL TG Si58& uULg LWer &LGST Lommled 10°
Qsny Sy Gl HlemeouNed WMHMID CQSHTNEOHIL LI LIWI6TUTLIgMH&Teor  GLfli
EMSHHIISGFMIGHEN6TEH QSHMTEI(HETaTg. CCTO LOLLITGIL MiGemen SWIMHLULSHES eT6rful
gme0-Qmed  (Wpemm  CleumMISIWLTS  LWeTUGRSSLULLL &.  STOHIWID  STULIY
L L L mGerl. DL LML RiGeNer QHTGLUTLONME STevSwId bl CrLl, &miuiy
mBLGL oMb  emLLLmelwb RCesmurmdmev(h el  (LPSH6iTenLn
epeLEUTBL SIS LLTUGRSSUULL G SUWMHSSILULL L UTEIL DTS &erileor
SISET 61661V HHT aNaflby eflenarey SulalNHEG 2 L UGSSUULE ST CLP6VLD CCTO
@Dmm S Sy @oUUmSS GSMSEHDG. ey hHaGCaumss, ohmmed
fameL  qHENV-&SHT  gpule| WOMID 2 WFSJImeT  eVCHeTRI 6TV [TeDT
BEnGemmmaEuler  cpeold QeIUUOUGSHSLULL.  FHisensailer STl 366
sGNNI SSIULL G WBearsLssm  wrHflwumerg LCR  WLLF  cpeold  sylley
QEwwUL L G).
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Synthesis, characterization, and study of dielectric properties of CaCu3Ti;O1, ceramics
M. Chinnathambi and R. Robert”
Government Arts College for Men, Krishnagiri — 635 001, India.

" LBlstrevt(€h& 60 roberthosur@yahoo.co.in

Calcium copper titanate has a high dielectric constant up to 10° at room temperature and
great potential for technological application. A simple sol-gel method has been successfully used
to prepare CaCusTisO1, ceramics. Calcium nitrate, copper nitrate, and titanium isopropoxide
were used as the raw materials to synthesis the CaCu3TisO1, ceramics. The prepared ceramic
samples were characterized using XRD which indicates the formation of CCTO single phase, the
grain sizes of sintered pellets were determined by HRSEM, Transmission Electron Microscopy
(TEM) and Energy-dispersive X-ray analysis (EDAX). The dielectric properties of prepared
samples were studied by LCR meter.

Keywords: Calcium Capper Titanate (CaCu3Ti4O12), Sol-gel method, Dielectric properties.
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Sl  Wilwm  &&sULL  eev-amMlerviglael  maml CrnGGeamany®
CunGermemaml_ Gyl Cprigmjileon epefMuiluled LIQ&HD QLOGIOITE SYeNLITHD (LPMM
CLOGULD QUATTHSLILILL &I 6UOMTGSHLILLL LIg&SHH6 LIGTIILSG6T SLP&HIL  (LDenmESeredt
cpeod  NWILGEDE. HSHeT X-6HJ efeflby elenere] UGLUTIONT ELp6VLD
W im - &eUHSULL.  LHHC-0(hh& &M L&D eueTiGSLILL (BeTeng 6l6oT 2 m)&)
QUL (Retengl. GLev Quifl I LSSHeT 2 MUTED W HUIT S60&HSLIL L. LHHC-65T
Fileng Quiss 2 HUSH (SHG) LWHISMeT 2 miH Qauwliul (ReTengl. Ulg&Sgleor
QuUlLLULL  Sall G QUT@GLSEM6T (peL&Fam AHFeseT ~Gumflwrn wrmHm)

225


mailto:roberthosur@yahoo.co.in
mailto:roberthosur@yahoo.co.in

S&FHall Himwmemeouiluled gyule] 2 m& QFUIGIETaTE. LM2GT &L L6060 OMHMILD
all(pemm  allije] el  SYUISGET UaMEGSLULLL L &H&HHeL  epaflullicd
BLSMGHEHET 2 6enG| eT6oilend 2 MIFILGS S 6Teng).LIq&5SHSSHe0T el LGLUUMe]
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DTS ST @O Spéllenel euefhsd Lig&ssHsems Slemalll LUl L 6ol LO6TLI6TTL&6N
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(P SENICUTTSH60) & S61T:-

LG HLDEUETIEFS,  Slq6rSeiienid,GLlav  Quifl [HILUD  wOMID  epefluiwied
HL_560) & S61T.

GROWTH AND CHARACTERIZATIONS OF UREA DOPED L-HISTIDINE
HYDROCHLORIDE MONOHYDRATE SINGLE CRYSTALS FOR OPTICAL
APPLICATIONS
L. Sweatha and R. Robert”

PG & Research department of physics, Govt Arts College for Men,
Krishnagiri-635001, Tamil Nadu, India.
*E-mail:roberthosur@yahoo.co.in

In this present work Single crystal of urea doped L-Histidine hydrochloride monohydrate
nonlinear optical crystal have been successfully grown from aqueous solution growth by slow
evaporation technique. The grown crystal was characterized such as PXRD, Dielectric,
microhardness, TG/DTA, SHG test, UV-Vis and FT-IR spectroscopy. Powder XRD analysis
confirmed that the crystalline structure of the grown crystals. The SHG efficiency of the grown
urea doped LHHC was measured by employing Kurtz and Perry powder technique. Fourier
Transform Infrared (FTIR) spectroscopic studies confirmed the presence of functional materials
in the grown crystals. The optical behavior of the grown crystal was found by the UV-visible
transmittance spectra. The thermal behavior of the grown crystal was investigated by thermo
gravimetric and differential thermal analysis (TG/DTA). The mechanical strength of the crystal
was assessed by Vickers microhardness tester. The dielectric constant and dielectric loss of the
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grown crystal was measured. The electrical properties were investigated by impedance analysis,

and the results of various studies of the grown crystals are discussed.

Key word: Crystal growth, powder x-ray diffraction, mechanical, Kurtz Perry and optical

studies.
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BLCymilermGevL. 4-emBLGrMIiemeL (4APNP) RDmM LG &G HeT ChFFamyLileom
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8 . &1Ce6ae™", . smuuETLO’, 1p5HF QAFHH 6L Lmesig w6, Qu. @rmogmLol’,
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LD63T60T(6h & 6L: kamaleshkamal918@gmail.com , 6M&LIGLI&): 9944227488

HeLEL FHILOMeT 4- SIOCeTTNRIg eI 4-empLComaNenTTCooL.  4-6mBLCrmisormed (4APNP)
MMM LG &hiG6T Slenm GleuliLblencouiiey COGIaITS SHemIFed W aMITHEL CGMLHCL HILLID (SEST)
CLOGULD 6UEMTSHSLILL L &). euenjhd eMemm Lilg&&H6tT HMmeney| LIFILDMEIIMISET €M6nm Lilg.& X-&HIT
allefiby  eNenere] opuialer epeLWLTS 2 MG QFUWILILILL . 4APNP  eMenm  Lig.&SSHeor
QEWeLUTL (RS G(W&&6T ~LLflwf 2 (HLTHMI Si&EH6UlIL HMLOTm6L cLHVLD 2 MG QFWIWINILLL &I
LD 26aIGT-SL L|6V-6WT6nD  HHFHULIL HMLOTemeL  LUGLIUMIIE| (LD Menm  Lig.55 60
2ai(R(HeD e@eMUILIEL &ID SEUIL MBI, COeYIDd L &SHH6T cpafluiied U enl @QemL Gleauer
QMM SHEIGHLLLULL G Lg&HSHeT Qeulil BHLGemgwimerg Qeulll LdbLsTatalll_6d WwmmILD
QmSUIL (R Qeulil UGUUMLE| €LpeVld SYule] QFULWIILLL G| USRS Fflamsalulssid
GJLer-Quif] HILUSH6 cLpeod 2 mIF QEIWILILLL §).

el L]

1]
[ [
08 P

I

1
| ) O ¢
| B0 o B R [

| 33|

{2
1]

LT
JEFR

LT
E1ET

|
L]

227


mailto:kamaleshkamal918@gmail.com

Growth and Characterization of 4-Aminopyridinium 4-Nitrophenolate 4-Nitrophenol
(4AP4NP) Single Crystal for Non-linear optical (NLO) applications

T. Kamalesh'*, P. Karuppasamy®, Muthu Senthil Pandian®, P. Ramasamy®, Sunil Verma?*®
SSN Research Centre, SSN College of Engineering, Chennai-603110, Tamil Nadu, India.

?Laser Materials Development Devices and Division, Raja Ramanna Centre for Advance

Technology (RRCAT), Indore-452013, Madhya Pradesh, India.
*Homi Bhabha National Institute, Anushakti Nagar, Mumbai-400094, Maharashtra.

Organic nonlinear optical (NLO) single crystals of 4-aminopyridinium 4-nitrophenolate
4-nitrophenol (4AP4NP) were grown by the slow evaporation solution growth technique (SEST)
at room temperature. The unit cell parameters of 4AP4NP single crystals were confirmed by
single crystal XRD measurement. The crystallinity and phase purity were analyzed by the
Powder X-ray diffraction (PXRD). Optical quality and optical band gap energy were analyzed by
UV-Vis-NIR spectral analysis. Thermal and mechanical stability of the grown crystal were
analyzed using TG/DTA. The second harmonic generation (SHG) of the grown crystal were

analyzed by Kurtz-Perry technique.
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Figure. 1 Grown 4AP4NP single crystals
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&M 2 mmwemeudH G (Pmmuiled FeN&GST6T LIgSHLD 6U6TH S 60
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SbOMeL sifiaNetenid eNGluNes Lig “YMHMEML P&EHCUT SINGHCUT (DI TS
66D 6(HEUMS PMMEMEL LMEMIT(H 6UME QYMMEVTSH LOTMM (LPIGULD”. S6STDTL
aUMpeNed SHMOMeL QETOIIEHLIOUITS 6260TM)I. 6TRIGET CHTHHD Gl el QY MMemeL
LOI6OT QLOMEVTE WMMHMIOISH PGW. HOHS HenevsGeTenlnemuiu|d, HeneoWImeT QLMHMeL
LOMMHMISH H W e6sTULD &60T68)|6ML_LLI SoLUNweoysenms Qumm §6016 56T
Q@M (PSS EHEHE06 Q6T euem  afiemenpds  HevciTHenlerT  FhHemGUTleL
WBOILGHeL  2.6mangl.  allTanpdssaaHellar  BmiaeLseT 2 §FHMG
LIgUNHSGL  QHBTLS6MN6D, &HeO&ST6HT LIQEHRISMET UTTHEH AHDHG (PEOHDWITS
Qeully QeaTssh&ams WIHMID  QFTHOBILLUSHHT JNUPSD  HLOF BT IG6D
QUeMT&ES  olemLWiTg  sTpeugSlermed, &e0ssmsm epaillblemen(pdssHe0eNetr LS
Qum@enmesr  &He0lssMenT  QeTHHEBGHaMN6T  CHemey  Qeuelpm (B  QM&HGLOEnLL
HTCHTHHACI SeMHA([HSHHTMGI. BTG GMESTaET(hetar gulalled @bHuimaied
SWMSSUULL 2 me0QsTaENE, SHIGNESHMTEHED  SHIETHTTHEID 2 616T  15fpNyh
§e01&&MetT P60 QUTBL&ET &HIJ ellged Geumjrey Q&menseveied  SiHSsLIUL (B
Srmenul. &CLMM cpeold 2 (HESLUUGHDMG. SLGUUTLTsT Qeuliul  Uflnmmms et
alenereurs o AW HeOssmer SPUDLOGHS GCELTS ST eueMfEs aNHFLD xU
kzpNeujjpw:F  1nrkP @Q@B&GLMM  WGHS SLGUUTELET 2 mDImeIsbSLILGHME).
2 MMUIMUSSHLILILL. HOGHM6NT Lig&HD Lew Hlenasenen Q&meior(henen SieuuNsCameney
SHOMMIGT6T  QHTGSLUUTS OB (HSGW. SLEUUTL(H  SHeTe(hé&emeT 2 &bHS

Wemmuiled  LMMHMIEUSET  (LPeLD  FOOEET6 LigsHHmG 2 MDOUIMEUSGLD  CUMLpS)
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Silicon Crystal Growth by Directional Solidification Process
S.G. Nagarajan, M. Srinivasan, P. Ramasamy

SSN College of Engineering, Chennai.

The law of conservation of energy states that “Energy can be neither created nor destroyed,
but can change form”. Energy is essential for human life. Generating electric energy from the solar
energy is ultimate objective of our research work. Since it has higher stability and higher conversion
efficiency, the silicon solar cells has dominated the market of photovoltaic industry. Due to the
incessant increase of PV installation in India, the indigenous technology development is indeed for
economical benefits. The need of silicon wafers is being fulfilled by imports from the other
countries. We installed the indigenously developed directional solidification furnace in which 15 kg
of feed silicon granules and chunks are melted by graphite heaters in quartz crucible. Controlled
solidification process is established by the controlled heat extraction process from the bottom
direction, so that the crystal will start to grow from the bottom to top direction with the growth rate
about 1cm/hr. Multi-crystalline silicon ingot with different plane orientations is obtained from this
casting process. During the growth process, the dislocations and thermal stress have to be reduced by

using optimal operating parameters.
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IGHIID FoCUL CmGemenaml_ Gl GLem QumlLmfwid HCwmanL G

&0hG smmuilerr  GeuliLblemeoulled HmIFeL CIDGIUTS PNLITHED HIL LIS S6oT
CpeULD  HILOMEN  SevfllLg &I QUEMTIGSLILLL & @6eleuTm QIeMiSGSLILULL  Lig&&Hmd
SMOMeL HHmed HPLUNflens, GG x-68J elellby eNenerey uGLUTILeY, ~GUTHlwr
LIHM  S&EFHaILS &5 BHouNflens wLOMID UD2aGT-Sauam(h HoLNfmns
al&&]  mWGCHT  SlgeTHFHeTemd  WMMID  OETELHHT  GHetlewd  GUIT6ITM
SUIOGEFSHG 2 LUBSHUULLG. CuomFadiwl Suieseailer e  (PemGul
LIg S ST LSMHKI ePeL&HFamIse GausGaiml ohmmed BHlemeudeiled QUITHEHU|6T6NS).
SOMeL HHMeL HMLUNFEns ePeoIPD UeHS LIgSSHH6 L &HSHSHEMENID HIG6T X-
&8 eleflby eleneare] cpeowTSeD, ~Gumflwr wrHM HSFHULL  HMLOTEN6D
eumuileons UigsHHeT  CQFWOUTL(H G FamISeT LMMILILD. LiD26rs T-86uorsun)] (b
Howmeneoullest eLpevld LIgsHHeT 2 Mighdidev MMID 2a(BREL GG Hmest LMHMIL|LD
SNhGHCSTeTET  (PIgHEMEG. CLQID MWWECIT  HlgTHSHeTenD U6  (LP6eVLD
LG &S ST Blg 6THSH6IENID  SN6M6(h&HHET SHEUGHLLULL G|, WOHMID LTS HHT
LOHMID CHEGSHME S Hulemel e HIUILILLL &)
WS 6T & 61 & & 61T:-

MOMeL HHmed HMLUNFNS, HiG6T X-H5J elefbdL eIenee), 5lq.6518 8 656nLD
Slae)|(h&&6N, TSL ST WOHMID CH&HEGSHm e

GROWTH AND CHARACTERISATION OF LITHIUM SULFATE POTASSIUM
IODIDE SINGLE CRYSTALS

M. Anithalakshmi' and R. Robert>
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!Department of Physics, Adhiyaman Arts and ascience College for Women, Uthangarai,
Krishnagiri — 635 207
PG & Research department of physics, Govt Arts College for Men,
Krishnagiri-635001, Tamil Nadu, India.
*E-mail:roberthosur@yahoo.co.in

Lithium Sulphate Monohydrate (LSMH) was added with Potassium iodide in the
equilibrium ratio and single crystal was grown in room temperature by slow evaporation solution
growth technique. The grown single crystals was subjected to various characterization studies
such as EDAX, PXRD, FTIR, UV Visible Analysis, Vickers microhardness studies, and
dielectric studies. The Energy Dispersive Spectroscopy analysis gives the resultant component
present in compositions of LSMHKI elements in the different energies. The powder X-ray
diffraction technique gives the crystalline structure of the grown crystal, the functional group of
the grown sample was assigned with help of FTIR spectral data, the optical absorption and
transmittance was judged based on the UV-Visible spectral analysis, the hardness parameters of
the grown crystal was calculated by using Vicker’s microhardness studies and dielectric and
capacitance properties of grown crystal was determined with the help of dielectric studies.
Key Words: Energy dispersive spectroscopy analysis, PXRD analysis, hardness parameter,

dielectric and capacitance properties.
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Growth and characterization of CdCl, doped L- Alanine Acetate (LAA)

single crystals

M. Silviya M and R. Robert*

PG & Research Department of Physics
Govt. Arts College for Men, Krishnagiri-635 001, Tamil Nadu, India.
“E-mail: roberthosur@yahoo.co.in

Nonlinear single crystals of CdCl, doped L- Alanine Acetate (LAA) have been
grown by using slow evaporation technique. The grown crystals are subjected to various
techniques. Powder XRD analysis shows that the crystalline nature and structure of the
grown crystals. The UV-Visible analysis illustrates that the transmittance and lower cut
off wavelength of the grown crystals. FT-IR analysis indicates the presence of various
functional groups in the grown crystals. EDAX analysis confirms the elemental
composition of the CdCl, doped L- Alanine Acetate single crystals. SHG efficiency of

the grown crystals has been found by using Kurtz-Perry technique.
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Keywords: LAA, Slow evaporation, XRD, SHG, Kurtz-Perry technique.
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Effects of cerium and copper ions substitution on barium hexaferrite

nanoparticles synthesized by sol-gel auto combustion method

R. Kesavamoorthi® and C. Ramachandra Raja®”

'Department of Physics, Annai Vailakanni Arts & Science College, Thanjavur — 613 007.

Government Arts College (Autonomous), Kumbakonam — 612 002.

Cerium (Ce) and copper (Cu) ions substituted barium hexaferrite (BaFe12019)
nanoparticles have been synthesized by sol-gel auto combustion method. Powder XRD patterns
reveal that the Ce and Cu ions substituted barium hexaferrite nanoparticles has been crystallized
in hexagonal structure. The observed lattice parameters are a = 5.890 A — 5.870 A, ¢ = 23.194 A
— 23.090 A and unit cell volume is V = 697 A3 — 689 A3. VSM analysis shows increase in
saturation magnetization (Ms) and decrease in coercivity (H;) when compared to pure barium
hexaferrite nanoparticles. This is due to the substitution of Ce and Cu ions. The FT-IR spectra
reveal that the characteristics vibrations of hexaferrites have been observed in the range of 400 —

600 cm™. SEM micrographs reveal that the particles are rod shaped with various lengths.
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STLLOWD &60..mUE /EOLLLTelD L &EmEEH (CdS/To,) WBHIGNASTGLIL, Qeuliu
B (Wweopulled  QFWMHMSWITE  SWMHSSULULLG. @&6T  cpeod  SWMHSSIULL
wr&flwmeng  150°c  Qeulubleneouled 2 el  CHISHDHG  BOHMIHOTSSLILLL G).
BHIGTASTGLLTNET SL LML, Lmeulqeusndlifuied oMb 2 MEhdHd @UIedL, &NeT X-
&3] eNellby, oaB@ey LheTenTamn HIGUGCEUTES WOMID LmearsT UFelsd  LFHuedlL
Howrsnew Gumetm ULCeoum GG HIL LUMIGDETS C&TEn(H  umsLLGSSUL (HeTeng).
SIMMICHTEE 2 L Jemgl MHMID TCLaV &L 2 (HeUTESMIGEHT CdS/TO, LBHIGIASHTGLIND
x-&8l] ellefiby Syuieies ewpeold e DL Bemengl. 2a1(R(he] LDesTenan| HiGnCeumés
cpeold  IBHIETIGLOMUSET 2 (heualwled o miH QFWIINULL . CdS/Tio, LEHIGNCSTSLIN6oT
auspleumenr 2 MEh&HeL SLLLAMGD eelluGHUNL STLLLIULL G| LBHETASHTGLUN6T 66t
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Synthesis of CdS/TiO, nanocomposite: Discussions on structural, morphological and

photocatalytic activity

GomathiThanga Keerthana®, P. Murugakoothan®?*

MRDL, PG and Research Department of Physics, Pachaiyappa’s College, Chennai 600 030.
“Department of Physics, C. Kandaswami Naidu College for Men, Chennai 600 102.
“Corresponding author Email: murugakoothan03@yahoo.co.in
Presenting author Email: bgtkeerthi@gmail.com

Cadmium sulphide/Titanium dioxide (CdS/TiO,) nanocomposite was synthesized
by hydrothermal process. The synthesized sample was calcined at 150°C for 2 hours. The
morphology, structure and absorption nature of the composite were characterized by X-

ray diffraction (XRD), Transmission electron microscopy (TEM) and UV-vis-NIR
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reflectance spectroscopy. The hexagonal wurtzite / titanate phase formation of
synthesized material is identified from powder X-ray diffraction analysis. The
Transmission electron microscopy (TEM) confirmed the nanotubular morphology of
synthesized material. The CdS/TiO, nanocomposite exhibited strong absorption in the
visible region.The photocatalytic activity of nanocomposite was investigated under solar
irradiation using methylene blue.

Keywords: Hydrothermal method, nanocomposite, TEM, Methylene blue.
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Investigation on the SR method growth, nonlinear optical and electrical characteristics of
imidazolium L-tartrate single crystal

S. Chinnasami *, Rajesh Paulraj 2*, Rajeev Bhatt 2, Indranil Bhaumik 2, P. Ramasamy *,
A. K. Karnal ?

! Centre for Crystal Growth, Department of Physics, SSN College of Engineering, Kalavakkam,
Tamilnadu, India - 603 110.

2 Crystal Growth Laboratory, Laser Materials Section, Raja Ramanna Centre for Advanced
Technology, Indore-452013, India.

Email: rajeshp@ssn.edu.in

Nonlinear optical single crystal of imidazolium L-tartrate (IMLT) was grown by the
Sankaranarayanan-Ramasamy method. The IMLT crystal system and space group confirmed by
single crystal X-ray diffraction (XRD) studies. X-ray Laue back reflection has been applied to

find out the orientations of the grown crystals. HRXRD studies revealed that the grown crystal
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shows relatively good crystalline perfection with 23" full-width at half-maximum for the
diffraction curve. The optical transmittance of the grown crystal was determined by the UV-Vis
NIR spectral analysis and it has good optical transparency in the entire visible region. The
refractive index of the grown crystal and relative birefringence was measured for the first time.
Refractive index measurement was done by the rutile TIO, prism coupler method. It shows
variation in the optical birefringence (An) at different positions of the IMLT single crystal.
Birefringence interferometry shows that the grown crystal has been good refractive index
homogeneity. The thermal behaviour of the grown crystal was investigated by thermogravimetric

and differential thermal analysis (TG-DTA). The Z-scan technique was carried out using solid

state laser (640 nm) to analyze the nonlinear optical properties of the IMLT crystal.
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Studies on the Growth and Characterization of Methylamine-3-Aminobenzoic

Acid Single Crystals

I.Sivagami, Dr. T. Sivanesan*

PG and Research Department of Physics, Pachaiyappas College,
Chennai-600 030

Email.ld: drrtshivanesan@gmail.com

Methylamine-3-Aminobenzoic acid, an organic nonlinear optical crystal was synthesized and
grown by slow evaporation method. The structure and cell parameters of the Methylamine-3-
Aminobenzoic acid grown crystals were derived from single crystal X-Ray Diffraction study.
The presence of functional groups in the material was confirmed by FTIR analysis. Optical

properties of the crystal were analyzed by UV-Vis Spectrophotometer

PP-34
AGeogmen 6. HEBHemev 2a1L_G55H 6L FSHHULGBLD HeoTenLOMW &(H &H(GLD
S HeOlI, (W umFIwm eng&sCHTGUTTT) Hreuy @emevsefler B smm)
7.2 SWIGSLM, &.&&M
CeuHuiied Hiemm, LLSMELESHNS QUITDIUTILIEL &LV, BIT 6U6MTSLD,

HmeagmiueTen - 620 024, SOPHTEH, @HHuI.
CIPSHSTe] LOGTSNEhF6L (&6 annauniversitychemistry@gmail.com

Qetremmul GLpedled LGN STaUNhIGaNT QeMeL&6T, HEUT(HEHET, L&,
Geujgem  WOMID eNemgseilsst B &M, 6@ SNGSLULUGUDS  HHLILSHE
WSHWLILRISTOMISADS. QSOSETET (P&HHIW  SM6UD, SHTeujhiseaisr B &Frm
GOMIFSHLPeMEL  UTSIUSeemev.  BEHemew 201 _HHHL  QCevgmest  61..@G

240


mailto:annauniversitychemistry@gmail.com

afssLLGmE  SHUUSHD HHHO Qemeosellesr B FmoHmlenT  Hmemeut
ImMiaICsH @Qns puieiler ChTeEsL. HHHeolly @Qemevseiler B FTm SMULEFEH
QG HHED  (decoction method) (LPMMUNED FWMHSESUIUL(H, Semm  Geulit  Hemeounev,
ueLGaum QFMa&aMed SiGesT LU SEHSGD QFWILH M6 6TemL. @ILPLIL (DM,
Slmaupenetiiy gpule| wmmi WeTGCaudluuled lsoromitiy Himmeneouiluled &l
Comgemenisen  clpeuld  SEULOWILLL &.  @Ceogmenm  er.@-alleor  GLOMUIFLIL
o (hLOMOHMD  OeTeoilied  HIEICUHSS  cpevd  QCeogmen  61..@&  sTeueuTM)
CuOuIUed 2 (HhMMHMLD ML HHIETENSH  6T60T1LS  WIMLIOULL . GCLOME6TIIL
Camgemendell cpeuld  HHHOIY, @Qemevseilest B Fmmi, HEHBleNeL 201 &G HleL
QCevames 1. Af&SUUGUMS SHHLLUSD ST UMLBHSSHTS 2 6o, GLoe|LDd
By emdlerr Gedley AHsNEGL CUTE. ST sifiloud SEEGL  HM@ID
SH&HHHMG| 61607 GHevorL_ MOUILILIL L ).

WsEHW umiHmas6er: QGeoamen 61.-.@ BhHenew el &b HGSHeOIIL

A GREEN APPROACH FOR MILD STEEL CORROSION INHIBITION USING
AQUEOUS EXTRACT OF EUPHORBIA CYATHOPORA LEAVES IN
NEUTRAL MEDIUM

R. Udhayakumar’, K. Geetha

Department of Chemistry, Anna University, BIT Campus, Tiruchirappalli — 620 024, Tamilnadu, India.

“Corresponding author e-mail: annauniversitychemistry@gmail.com

Now-a-days the aqueous extracts of leaves, stems, seeds, flowers and roots of various plants
are used as corrosion inhibitor because of their eco-friendly nature. The aim of this study was to
investigate the inhibition efficiency of aqueous extract of Euphorbia Cyathopora leaves on mild
steel in neutral medium. Aqueous extract of Euphorbia Cyathopora leaves was prepared by

241


mailto:annauniversitychemistry@gmail.com

decoction method. At room temperature the performance of the inhibitor at various concentrations
were examined by Weight loss method, Polarization study, Electrochemical impedance
spectroscopy (EIS) study. Scanning electron microscopy (SEM) was used to identify the surface
morphological changes of mild steel. The results revealed that the aqueous extract of Euphorbia
Cyathopora leaves performed as good inhibitor on mild steel and as the concentration increased, the

efficiency of inhibition also increased.
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GROWTH, STRUCTURE, OPTICAL AND QUANTUM CHEMICAL
CALCULATIONS OF L-GLUTAMINIUM P-TOLUENESULFONATE
SINGLE CRYSTAL

Monisha S S, S Jeslin Sunitha bai®

®Research scholar, Reg. No: 19113112132004, Manonmaniam Sundaranar University,
Abishekapatti, Tirunelveli 627 012, Tamilnadu, India
bPDepartment of Physics & Research centre, Nesamony Memorial Christian College,

Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli, 627 012, Tamilnadu, India.

Email: ssmonishal23@gmail.com

Nonlinear optical (NLO) single crystals of L-Glutamic acid with pToluene sulfonic acid
were grown by slow evaporation technique at room temperature using de-ionised water as
solvent. The grown crystals were characterized by Single crystal X-ray diffraction pattern to
confirm the lattice parameters. Hirshfeld surface analysis of grown single crystal was performed
to visualize the presence of intermolecular interactions. UV-Visible absorbance spectrum was
recorded to study the optical transparency. The band gap energy of the molecule can be
examined from the Frontier molecular orbital analysis. The MESP plot of LGPTS predicts the
reactive sites of electrophillic and nucleophillic attack for the crystal. The Nonlinear optical

properties of the grown crystals were confirmed by Kurtz Perry powder technique.

Keywords: Hirshfeld, MESP, molecular orbital, optical properties.
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Growth and characterization of Guanidinium L-Glutamate single crystal

S. Nandhini', P. Murugakoothan®?"
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*Corresponding author : murugakoothan03@yahoo.co.in
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An optically transparent organic single crystal, guanidinium L-glutamate (GuGl) was
grown using slow evaporation solution growth technique. The cell parameters of the grown
crystal were found using powder x-ray diffraction study. The optical property of GuGl crystal
was determined using UV-vis-NIR transmittance study. The dielectric properties of the GuGl
single crystal were found using dielectric constant and dielectric loss measurements. The
variations of dielectric measurements were recorded for different temperatures with different
frequencies. The nonlinear property of the grown crystal was analyzed using Kurtz-Perry powder
technique. The above results reveal that the grown crystal can be employed for nonlinear optical

applications.
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Spectroscopic properties of Eu®" activated silicate phosphors

for optoelectronic applications
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Eu* activated silicate phosphors with the composition KBaScSisOg:XEu (Where x = 0.03,

0.05, 0.07 and 0.09 in mol%) have been prepared by the solid state reaction method and labeled
as KBSS0.03E, KBSS0.05E, KBSS0.07E and KBSS0.09E phosphors respectively. The optical
properties were studied through powder-XRD, photoluminescence and decay measurements. The
luminescence quenching occurs beyond 0.07 mol% of the Eu®* ion concentration and the same
was discussed through various energy transfer mechanisms taking place between nearby Eu**

ions and the Judd-Ofelt (JO) theory has been employed to analyze the nature of the Eu-O bond.

The lasing parameters like stimulated emission cross-section (::r:), branching ratios (Br)
and radiative lifetime (tca) corresponding to the *Do—'Fg, *Do—'F1, *Do—'F,, *Do—'F3 and
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°Dy—'F, emission transitions have been calculated, discussed and reported. The emission spectra
were characterized through CIE 1931 color chromaticity diagram to explore dominant emission
of the studied phosphors. Among all the studied phosphors, KBSS0.07E phosphor shows

higher af, Br and At values corresponding to the *Dg—'F, emission transition and the same can

be suggested as potential candidate for LEDs and visible laser applications.
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amuNenesr QuOMyeTees. eTefgmid @eumMiest SiGeowmesr LLsnl.  @QemlGedefll  SiemLoLiest
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SIVRISHGSILLL/CEIHSILLL. GMDESELSH QUTHL&6T Sameamm el LGS ChréeHs
ol aNene &8 LGILSmen HHSHEHTMe. GMILILTS, LLeOMqUID  BHI6HIgI&eT&HeT (Pd
NPS)  Sleummiesr eNEUUTHMEL (1512 F.eil) WHMID GmohE ~CQuUihl QYMHmed Hlenev
Sp&weummiest  Tewions  epefll  allmer &8  allemate] ULWGUTHSEFSS LTOIELTSHL
LWeTURSHSLLGE M. 616Gy, HMHCUTMSUW! 16D, LIELeLMGUILD  LEHIETIISIS6TSH6T
SIORSHGESIULL QUL HCwrCuligen WEOMIGaHamar S Heneo et&lijeleneo
pemowmed SWMSSLIUL (R Seummlen &L LenoL, 2 (heualuled, spafuiled, LHl6T mmILD
seuamIml epefl elleneTul &5 ellemerne] LGILGeT LML (Remernes. @ededmm QUMULILL
WPIg6U&6T SH(HSHSHTMIK N& aNifleurs aNeunHssLLL. 2 6Tenng).

Visible Light Driven Photocatalytic Activity of Pd NPs Assisted KNbO,
Microrods

S. Raja’, R. Ramesh Babu'", K. Ramamurthi?
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ICrystal Growth and Thin Film Laboratory, Department of Physics, Bharathidasan University,
Tiruchirappalli 620 024, Tamil Nadu, India.
’Department of Bio-Medical Engineering, Aarupadai Veedu Institute of Technology, Vinayaka Mission’s Research
Foundation, Vinayaka Nagar, Paiyanoor-603 104, Tamil Nadu, India.

Environmental pollution perturbs the eco-system as well as the social development factors.
In particular, industrial dyes and their waste products (various organic stuffs) are the main sources of the
environmental pollution, because of their high toxic, non-biodegradability and carcinogenic characteristics
[1]. Semiconductor photocatalysts act as promising candidates for waste water treatment, due to their
effective utilization of solar energy for the mineralization of organic pollutants. Recently, perovskite oxide
(ABO3) nano/micro materials are considered as the promising candidates for multifunctional applications
[2]. Among, potassium niobate (KNbQOs) is one of the potential materials due to its high ferroelectric,
piezoelectric, high nonlinear optical, large electro-mechanical, electro-optical and moderate dielectric
properties with less toxic and high thermal and chemical stability. However, photocatalytic properties of
KNbQ; is poor in the visible light region due to their lower band edge absorption (390 nm), wide band gap
(~3.2 eV) and fast electron-hole pair recombination rate. To conquer these difficulties, to enhance the
photogenerated charge carrier separation under the visible light region is important. Hence, metal
nanoparticles (NPs) (Au, Ag, Pt and Pd) decorated/assisted semiconducting materials received much
interest to tune the light absorption towards the visible light region. In particular, palladium (Pd) NPs are
widely employed for catalytic applications due to their high work function (~5.12 eV) and low Fermi

energy level, which favours the electron transfer from the KNbO; conduction band to Pd NPs, thus reduces
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the electron-hole pair recombination. Hence, in the present work, Pd NPs assisted KNbQO3z microrods are
prepared by solid state reaction and polymer reduction method and their structural, morphological, optical,

impedance and photocatalytic properties are studied.
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Fabrication of Neuromorphic Transistor and Effect of Channel Thickness on
Neuromorphic Function

J. Manikandan %2, T. Tsuchiya ?, M. Takayanagi %°, K. Kawamura **, T. Higuchi >,
R. Jayavel **, and K. Terabe 2

1 Centre for Nanoscience and Technology, Anna University, Chennai-25, India
2 International Center for Materials Nanoarchitechtonics, National Institute for
Materials Science, Tsukuba, Ibaraki 305-0044, Japan.
3 Department of Applied Physics, Faculty of Science, Tokyo University of Science,
6 - 3 - 1, Niijuku, Katsushika, Tokyo 125 - 8585, Japan.

*Corresponding Author’s email: rjvel@annauniv.edu

The neuromorphic transistor was fabricated with WOs3 thin film through RF magnetron
sputtering method. The thickness of the channel layer plays significant role on the neuromorphic
transistor. The thickness of the channel layer was examined for the high performance
neuromorphic functions with various thick channels. There are several factors such as Oxygen
concentration during deposition, deposition time etc., involved in the determination of channel
layer thickness. It was optimized by controlling the deposition time (3, 20, 80 mins). The effect of
channel thickness was observed on neuromorphic function. Conductance switching ratio is a factor
for achieving short and long time synaptic plasticity. Thick film (2 pm) exhibits low switching ratio
than thin film (500 nm). It is concluded that the short term and long term plasticity behavior of the
neuromorphic transistor can be achieved with the thickness modification of the channel layer. It

will pave a way for advancement in the field of artificial intelligence.
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Ce-loaded biopolymer coatings on Al for Defluoridation of water and its
corrosion protection ability
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Aluminium and its alloys are widely used in almost all fields because of low cost.
However, their surfaces are easily corroded by chemical reaction. We report here a simple
method to fabricate cerium -loaded biopolymer coating on Al by electropolymeriszation and
electrodeposition techniques. The fabricated coatings have been characterized by ATR-IR, XRD,
FE-SEM, and EDX. This cerium -loaded biopolymer coated Al plate was used as a novel
adsorbent for fluoride removal without any filtration. The defluoridation experiments were
carried out for various influencing parameters like contact time, pH, and competitor anions for
optimization. The adsorption capacity was found to be 4850 mg F—/kg at pH 7. The adsorption
isotherm data were well described by Freundlich isotherm model. The values of thermodynamic
parameters indicate that the nature of fluoride removal is spontaneous and endothermic. The
corrosion behaviour of the coating in the 3.5% NaCl solution was investigated by EIS and
potentiodynamic polarization. Based on corrosion parameters data, it was found that the
zirconium -loaded copolymer coating provided excellent corrosion resistance to aluminium and
also this plate used as adsorbent, which has been successfully applied to remove fluoride from

groundwater

Key words: Aluminum, biopolymer, fluoride removal, Corrosion, and Electrodeposition
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QeuliLihlesr  eNemeney eTestuG 2 Ufl  QeulILGHEO(BHGE  LOESTETTMHMDELNS
LrHHMIEUHEL BLOLSSSeTenLOWTer QSTLHALHIL LTS 2 6Tergl. 2 Ufl Qallusams
LMIGELOHH Q&G cpeld Co, CalaMCmmHms GMMEHH LIG6EMLOIT6
GOMILUDSMS CLLUGSSWIgWD. Geulu  Wer  efleneney  QUT(heTSH6aM60T
QFweLUTLMenTH SIhg CUThafler HGSH eTnemNbmeHeml QUTMISSHGI(Figure of
Merit). SiGe 6160 QUMT(HENMEHCaT HS& QeuliLbensy QeuliLiblesiaeneney CUIT(HOTTS
SHFSULGHME. DMUMD BiTe euEM&) HuNed LWITUGRSSUILGLD GsnmeleuLiLibleneo
QeutiLiies  eNenenaNgeiled QUi D LWSTURSSLULUGHDG. QemnL UL Geuliu
Hemeouiled QuIRGSEFalqul Qeuliudest CUT(HeTTS SnSe LWeTLUGEMG. GLOGYILD,
eummMiest  WBmI6TT  emlNed QELWNLGL  WIHDRISeT QUTBSHSH Ceuliu
SLESHL SLBUUGSHSILGL. @hg puieed, Snse WHITH  SHevened QUIHE]
UbH& SITened (DM PV SUMHSSUIULL G LhSISHSe6  6T6ienn&ens Sieney,
STmalChIL  QFwenss sLGUUT@h, &Myl wwoHmib GCeusd S &weumenm
Qaran(h semeusnwl SLGUUESS (WP, Qb QUT(heTseais eugeud GmLm
2 (heY SIEMWLIL L6 LI6ITLS6T S &HUIEneU TSI  [IGICEITSES, &Fus
GEUISLD, GeulILaNFeUTed G6ienld LMHMID ML eneih&eT GM&H LGLUMLIEY
Qeuwiul L g Qeuln  WesTeallemeney QUT(heTHeNeT QeulLDd &FMJhHS 3 lUl6) &6l

QEuwbuL L eor. ggule (Wlgey&er eifleurs eleufl&siuLDd

WSHW auTfHmGHS6T: Ceulil LAt eNlenere), G eT6uatNsams, FUS G6IsLD |

Qeutil eMlempelled Heoremid , LOI6HTEHL & 8IS HM6dT

Synthesis and Characterization of SnSe based Materials for
Thermoelectric Applications

D.Sidharth, A.S. Alagar Nedunchezhian, M.Mohammed Ismail, N.Yalini Devi,
M.Arivanandhan*, R.Jayavel
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Thermoelectrics (TE) is a promising technology to convert the waste heat into
electricity. By recycling the waste heat, CO, emission can be controlled up to some extent which
leads to green environment. The performance of the thermoelectric material is based on the
Figure of merit of a material. Bismuth telluride is one of the commercially available
thermoelectric material especially for low temperature applications. SiGe is the only material
available for high temperature thermoelectric applications but intermediate temperature TEG was
relatively less and yet to develop. Moreover, the nanostructuring is the promising way to
enhance the thermoelectric properties of the material by controling the thermal conductivity. In
the present work, pure and Te added SnSe were prepared by Ball-milling method. The structural,
morphological and electrical properties of the prepared materials were studied by XRD, SEM,
TEM, Seebeck Coefficient and Hall measurements. The thermoelectric properties of the prepared

materials were studied as a functional of temperature. The results will be discussed in detail.

Key Words: Thermoelectrics, Figure of Merit, XRD, SEM, TEM, Seebeck Coefficient, Thermal

diffusivity, Electrical Conductivity.
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G0, CGuaid 2 Ul Qalliugemsg WeTETFIOMS IDMTHMIEISMNHEHTET 0
BLOUSWTeT QsTElLHIL LD Qeulildler aflemere Q&ML HIL LD Q@& LD.
L& Wmleoor QU@L &Gerfledr  SHevor(LgLILImeT  FLOL  34,600T(H &6
A GHemenv(h Qeulilbledr QUTmeTHeT @bs Semmuilley 2 miGlulerflé @
WeTGeorMMEHMSE &ML (M&Bmeor. Llevwng GaomUMmeVl 3L,&eIGL  (Bismuth
Cobalt Oxide Bi,Co3.x04) LOBI6o0TS L LemOLIL&H6T LevCeumi x G IL|86rflev (X=0,
0.025, 005 0.1, 02 @u&omwer elpliUlgel WemmUleT  epneuLld
sUTfléasUulLgl. 0.2 WS 2 LW WHeTEHEL LanlnlL&6eT FmbHs
F\meor  SHMFevoll & 0025 pW  /cm K ememel 550 K @6V
QauefliLM G EsPTmer. Bi**ojweremwl  Co®t  2Wenll6VO &8 S Sl61 60T
elpeVld  LOmIeooT  HeVLIL&HET  2em(h ([HeU6V FmeT 5 &Ifl8S 6T m6T.
LN UMY H6ofl GHMTUMVL. &G L LOHI600TS L L 6mLOLIL|S6T ST eIl
Lfeung GamUMeVL. u,86MIGL LSH60oT&H L L emIDLILIS6T FIMHS LI6ooTL 8606l
QeuerflliLgi®eormerr. @6l WTTEFR UL Llevng Gaomumeul 3L&erICL
LS HevoTs L LemlliLSerfledr GQeuliudleor ellemerey Smedr , LMMID Llevng
3|66 S (h6USHET FMHLIL & 8alq W allemeTeldemneTwd alleufl&HeTmsi.

WESERW QFMMH6T: QauliLdler alenere], GHMUMIL. &HemMICL, Llevng
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Impact of Bismuth substitution on the enhancement of thermoelectric power
factor of nanostructured BixCo3-xO4

A.S. Alagar Nedunchezhian®, D. Sidharth*, N. Yalini Devi', R.Rajkumar?,
G.Anbalagan? M. Arivanandhan'*, R. Jayavel®.

1 Centre for Nanoscience and Technology, Anna University, Chennai 25.
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The thermoelectrics is a promising technology to convert waste heat into electricity. The
performance of a thermoelectric material can be determined by its figure of merit which is
directionally proportional to electrical conductivity and inversely proportional to thermal

conductivity. Therefore a material should have high electrical conductivity and low thermal
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conductivity to be a best thermoelectric material. Nanostructuring is one of the promising way to
control the thermal conductivity without degrading the electron transport. The oxide
thermoelectric material shows the promising improvement in recent years. Moreover, the oxide
materials are non-toxic and environmental friendly and ease to process as a devices. The bismuth
cobalt oxide (BixCo3.xO4) nanocomposite with various X values (X=0, 0.025, 0.05, 0.1, 0.2) are
prepared by chemical precipitation method. The sample with the x value of 0.2 exhibit high
power factor of 0.025uW /cm K? at 550 K. The doping with the Bi** ions in the Co?" site
increase the carrier density of the samples. As the trivalent ion concentration is increased the
high carrier concentration is observed in the bismuth doped cobalt oxide nanoparticle sample.
Thus the high power factor is achieved in the bismuth doped samples compared with the pure

sample.

Keywords: thermoelectrics, cobalt oxide, bismuth cobalt oxide, nanosturcturing, oxide
thermoelectrics.
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Bl&LN&T IMHMID THTHET FWSTWSHNG WIA6TCHEHER WITeTS (supercapacitor) LGSR MBS b,MHMEL
Gl Frgerd . 1Sdlar CH&EHWET QFWOSHMmaT Wwmmilh CFUlGEGI HMmeT ILars H e
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MoS, CeO, SpHWenel (WenmmMGEW amidnFev (Wenm,BIn Qellilepenm WwmmID Hevorerorensy (Wenmuiley
WM& & LILLL6oT. LSHI6o0T &H6e0emal&erlet LiIgg jennlil] eidev &EH T elleflibL] ellenere] GFmaement (XRD) eLo6uLD
Q16| QFWWLILLL . SIS0 (LPIQ6I&ET SIBlemeullmer JCPDS Sreuflend s @bLedr G\LIT(HH SIS eTmeoT eTedr LIS
SHeoorLMIWLILL LGl @UT06T BImmame LGLUMUe CeO, @6 f2g AHFe] (nemm WMHMID GO WwmmId RGO
ISmievor HMe&efledr D WOHMID G AT Feys6eT 2 MFILGSHH R TMerT. LEHI6T Hevemauderler &L LennliL]
2 (HEUSHLOMETS). 6rVBHEIIEI TeLELTTET Hlevor GeooTM&HGIWIMeL (SEM) LGLUMIE QEFWWlILLL gL GSIT6T allgel
CeO; LSHIEHT SIGHETHET, rGO LSHIEHT STTEH6T QG Ulemel SEM LILEISGET eneuld &eoormlwiul’ L gl CeO, LSHIewor
SIGETHET MoS; GO WMmMID SHIET SMeT&HEELET CFFHS OB HeVMEIG6TTS 2 6Temer. CeO, / rGO
1 etTaeuen cusserfler e GauGBuuwicy LItTLISG6m6T &6 Gaumeul_ oL ifl (CV), Wledrenml LD wmmih ileTesflmas &L
(CP) nmmild 16T CauGuilwiev 16T MIIL LIGLIUTIe &wenal eneTml LA6Taumil (Wemmenwll LIweTLH &S
QTTWiUl L gl CeO, MMIh CeO/MoS,, CeO,/rGO ay@weumniler WeT G5 8 E&GSHMmeT WenmGul 616, 860, 940 F/g
L&D, CeO,/rGO 1SmIetor Hevemeallilar LTCHHG Hmermangl CeO; » & RLILIGIeM&EUN0 WHa|bh AHHHDTSLD.
Ce0; L6 rGO, IDMHMID MoS, elledT gnl (h QFWHRTaTTe HH & 6T CH5HEG H M6 FenL 8 &ITJe00rLnTers

6T6uT & 60T LMWL ILIL (D 6Termssl.

PREPARATION AND CHARACTERIZATION OF CeO,/rGO AND CeO,/MoS;
NANOCOMPOSITES FOR SUPERCAPACITOR APPLICATIONS
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Supercapacitor is the promising energy storage device (ESD) with high power density.
However, the energy densities of the Supercapacitors are relatively low compared to batteries.
2D nanomaterials like rGO and MoS; are the suitable materials for electrical double layer
capacitance (EDLC) and the combination of these materials with Pseudocapacitance materials is
the promising way to improve the energy density of the supercapacitors. In the present work,
Graphene Oxide, CeO,, MoS, were synthesized by modified Hummers method, microwave
assisted synthesis and hydrothermal method respectively. The comparison of electrochemical
behavior of CeO,/rGO and CeO,/MoS; nanocomposite was analyzed. The crystalline structure of
the nanocomposites was examined by X-ray diffraction (XRD) and the peaks were well matched
with the standard JCPDS data. Raman spectra analysis shows the F,y vibration mode of CeO,
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and D and G band of GO and rGO nanosheets. Structural morphology of the nanocomposites
were characterized by the Scanning electron microscopy (SEM) which shows the sphere shape of
Ce0, nanoparticle and sheet like morphology of rGO and MoS,. Electrochemical properties of
the CeO,/rGO, CeO,/MoS, nanocomposite electrode materials were investigated by cyclic
voltammetry (CV), chronopotentiometry (CP) and EIS analyses using three electrode systems.
Presence of GO and MoS; prevent the aggregation and control the size of CeO, nanocrystals.
The specific capacitance of the CeO,, CeO,/MoS; and CeO,/rGO were 616, 860 and 940 F/g,
respectively. CP and EIS of pure CeO; and CeO,/rGO, CeO,/MoS, composite materials were
investigated by their electrochemical performance. The CeO,/rGO nanocomposite electrode
material exhibits an enhanced supercapacitive performance due to the synergic effect of CeO,
and GO compared to CeO, and CeO,/M0S, nanocomposites.
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WleireyBmed 2 MuHFH CFuiud wrmpl auflpenpuirs  Geulidler GOS0 LD
sHSUILGIBH. BbH TP LSH6 LWTUTHHT AHBMHH BB MBS
SITIO;  (evoLgmeireruid  emL L Gaol) el @ o _Wihsh  Geuliumplenso
Geulinded LWL lofB&HTe0r o miFwrewr  Pervoskite-enL  FTihH @@
QuTmeNT@I. RbdH  CUTHETTRIH  DHS  HEWeLLILSH6IENID QBT @[
GoBELSHWTGD. BGwed SrTiO; (el gretendiuid ew 1L BGen ) s oifliy
ST SH6NemD QBT HTHald LIB  CQUTHLS6T  (psvld  6TelHTHAD  LOHI6wT
HLMEN 2 (HAITGHISBE 2 HHHHTHAD SHBHMH. ST, L6  6T6iILIFH DD
QeuliL 1oBEID WOIFTIID &L SHHID @ FWbsH CuTmenTGH. Goevid SHengd BM
QumL senLel  CFTHH  ISHITIHVmaINST  6l6flaled 2 HeuTdhHe0mD.  RbdH
aymiFduled  SITiIO;  SmIewIHIBST  QeuliumisTio  (wempullsd  SHumflebsrir L gi.
Netteort  GO-emeu  BFTHad  IHITIBVMIBET STl Lgl. SHumfldsaiinn L
GO-SITiO3 ISEiewIBevEmaNBET6HT GBI LD  WOBEID 2 _[Heuedluled  LIGHIL|EH6I
wemp@w  XRD, SEM, RAMAN  menmpiorensoomefiufed cpsvld  LIGLIUTUIR)

Quiwui’ Lewr.  SrTiIO; o e GO-ei1  GQevellw  1BHIGwT  Heitdsin  SEM
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Thermoelectric performances of SrTiO; Decorated Graphene Oxide for high

temperature Applications

N.Yalini Devi, 'K.Vijayakumar, M. Arivanandhan’, 'R.Jayavel

'Centre for Nanoscience and Technology, Anna University (ACT Campus), Chennai-25

“Corresponding Author: arivucz@gmail.com

Strontium titanate (STO) is a promising pervoskite material suitable for high temperature
thermoelectric application due to its superior physical and chemical properties, such as chemical
and structural stability, great heat resistances, corrosion resistance and easy modification by
other materials. Graphene is an excellent 2D material with extremely high thermal and electricity
conductivities. Graphene oxide (GO) is of great interest due to its low cost, easy access, and
widespread ability to form composite with other materials. In the present work, SrTiO3
nanoparticles were prepared by hydrothermal method and mixed with GO for the preparation of
STO/GO nanocomposite. The structural, morphological, compositional and functional groups of
the prepared STO/GO nanocomposite were analyzed using XRD, SEM, EDAX and Raman
Spectroscopy, respectively. The SEM images confirm thin transparent sheets of GO with STO
were formed during the short period of reaction time and their lateral dimensions were increased
by increasing the reaction time. Seebeck coefficient and electrical properties of the samples were
measured as a function of temperature. The experimental results demonstrated that, GO
decorated STO nanocomposite is a potential candidate for high temperature thermoelectric

applications.
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Zinc oxide nanoparticles were synthesized by a simple eco-friendly green method using
Vitex negundo leaves. The green synthesized ZnO samples were characterized by X-ray
diffraction (XRD), scanning electron microscopy (SEM), energy dispersive spectroscopy (EDS),
UV-Vis and PL analysis. SEM images show the surface morphology of ZnO obtained by the
above method. The average crystallite sizes of the samples were calculated from the full width at
half maximum of XRD peaks by using Debye-Scherrer's formula and were found to be in the
nanorange. EDS shows that the above route produced highly pure ZnO nanostructures. The
optical band gaps of ZnO powders were calculated from UV-visible spectroscopic studies.

Key Words: Nanoparticles; bond gap; Green synthesis; XRD; SEM
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GEILLGSHSHID  WHHSHSS_ G Qsireniowimen CLOMUIILIL|, BTN SH6TenLd LOMHMILD
Sflev 26T @ICAQITIH  FaMISHEHLD Cpml  §IGL & 60160ILD 60 61T
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Surface morphology of wound dressing material and analyses
of its water absorption and degradability properties
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A wound dressing material has been synthesized from goat fibrin, meat
collagen and neem leaves extract. SEM /EDAX analysis confirmed the smooth
surface, porous nature and each of the elements present in the biomaterial,
corroborated the curative property of the biomaterial. Sustaining a moist-free
environment around the injured surface is essential and water absorption study
substantiated the good water absorption capacity of the biomaterial. Ash —test
results showed 5.287+0.04% of the biomaterial. Further, water-soluble ash and
acid -soluble ash were found to be 1.146+0.05 and 2.524+0.022 % of the

biomaterial respectively, favoring a not detrimental environment.
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Directional growth and characterization of 2-amino-5-nitropyridinium
dihydrogen phosphate (2A5NPDP) single crystal for nonlinear optical (NLO)
applications
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The 2A5NPDP single crystals have been grown by slow evaporation solution
technique (SEST) and modified Sankaranarayanan-Ramasamy (SR) method. The lattice
parameters and crystallinity of the grown crystal were determined using X-ray diffraction
techniques. The crystal wafer has been subjected to high-resolution X-ray diffraction (HRXRD)
analysis to identify its crystalline perfection. It clearly shows that the modified SR method grown
2A5NPDP crystal has low FWHM (14 arc s) without having any internal structural low angle
grain boundaries. The vibrational modes of various functional groups in the 2A5NPDP single
crystal were confirmed by employing FTIR and FT-Raman spectroscopic analyses. The thermal
stability of the grown crystal has been tested using TG-DTA analysis. From the spectrum, it is
observed that the grown crystal withstands upto 175 °C. Optical properties of the grown crystals
were studied using UV-Vis NIR, third-order nonlinearity (Z-Scan technique) and optical limiting
(OL) studies. The modified SR method grown crystal possesses good optical transmittance
(90%), large third-order nonlinear optical susceptibility
(5.52x10° e.s.u) and good limiting threshold (4.7 mW/cm?) values. The origin of nonlinear
optical response in the grown crystal has been discussed on the basis of both crystal and the
molecular structure. The above results indicate that the crystal grown by modified SR method
has excellent properties such as good optical transmittance, high crystalline perfection, large
nonlinear optical response and good limiting threshold which make it suitable for nonlinear
optical device applications.
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Reduction of Thermal Stress and Dislocation Density by Annealing the

DS Grown mc-Si Ingot for PV Application
S. Sanmugavel, M. Srinivasan and P. Ramasamy*
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*Corresponding author: ramasamyp@ssn.edu.in

90% of the solar industries are using crystalline silicon. Cost wise the multi-crystalline
silicon solar cells are better compared to mono crystalline silicon. But because of the presence of
grain boundaries, dislocations and impurities, the efficiency of the multi-crystalline silicon solar
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cells is lower than that of mono crystalline silicon solar cells. By reducing the defect and
dislocation we can achieve high conversion efficiency. The velocity of dislocation motion
increases with stress. By annealing the grown ingot at proper temperature we can decrease the
stress and dislocation. Our simulation results show that the value of stress and dislocation density
is decreased by annealing the grown ingot at 1400K and the input parameters can be
implemented in real system to grow a better mc-Si ingot for energy harvesting applications.
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SILTSHE gmjienr &mjys GCamLum@E (DFT) epevld uUGUUMle] Q& wwbL@GSHesTmest.
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LengLUlenemeulhlsdl  SilqliLenL ulleomest FMmIGeTsoT  HMLOMeDeLUNWISD  LIGTIIL&Emer
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Exploring the effect of w-spacers on triphenylamine based dyes for dye

sensitized solar cell applications — Computational approach

P. Pounraj, M. Senthil Pandian, P. Ramasamy*

SSN Research Centre, SSN College of Engineering, Kalavakkam, Chennai-603110, Tamilnadu,
India.

* Corresponding author: ramasamyp@ssn.edu.in

The effect of different @ spacers in triphenylamine based sensitizers (THQ-TPA) is
studied computationally for DSSC application. Tetrahydroquinoline and triphenylamine groups
are chosen as electron donor groups. THQ-TPA dyes have Donor-Donor-(n-bridge)-Acceptor
based structure. The ground state structure, HOMO-LUMO energy studies, Local minimum
energy, dipole moment and linear polarizability of the THQ-TPA dyes are analysed by Density
functional theory (DFT). The spectroscopic properties of triphenylamine based dyes are analysed

by Time dependent density functional theory (TD-DFT). The free energy studies of electron
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injection and dye regeneration are also calculated based on the DFT and TD-DFT results. The
computational results show that the number and position of the m-spacers largely affect the
electronic, optical and spectroscopic properties. The calculated results of the triphenylamine
based sensitizers show that, the THQ-TPA-6 is more efficient compared to other sensitizers for
DSSC application.
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gmjer smjusds Casmum® (DFT) LOHMID ChISemg §MiHe SLTSHE Fmiiler FmijLs
Gasmum@® (TD-DFT)  (Wplgeydhaflerr  SigluemL U UGUUTS]  QFUWLILLL &)
HeneLWITesT cLPLSHFaM ML, GMDHE Henev PMHMEL, @IH(PEMETT  HI(HEULD,
o Wihe HIbIw cpev&dFam MM WLLLID - STPHS HILUTE CLPLSEFamI
SbMOMEL DL L MIG6MEST  LIGUILIG6T  (HOMO-LUMO), 626l gimielenL.  &mesT  LOMHMILD
DssTenienn)] 2 MIEh&HeL HMOMmeL S &llemey DFT  WOMID  TD-DFT  Q&mesor(h
SONSSHLLUUBSHTmenr. &M GIao(GHeL  SigliusnLulleomssr Gl LO6ETSH6L
LWeTUT(h&@p&&MesT LM FMUMSELL 6 6LIN(HLGCUTEH DPAQ-6 &FMWID SMEMLOUITE

2_JHMEST CSHTEIIL STH Q([HHHELMD 6T6aTMI (LPIg.6)&6T ST (h&HesTm 6.

Theoretical investigation of diphenylamine incorporated quinoline based

organic sensitizer for dye sensitized solar cells applications

J. Ganesh, P. Pounraj, M. Srinivasan*, P. Ramasamy

SSN Research Centre, SSN College of Engineering, Kalavakkam, Chennai-603110, Tamilnadu,

India.
*Email: srinivasanm@ssn.edu.in

Diphenylamine incorporated quinoline based organic sensitizers have been designed and studied
theoretically for dye-sensitized solar cell (DSSC) applications. The diphenylamine donor is
incorporated in quinoline donor to improve the donating ability. Thiophene and cyanovinyl
groups act as n-bridge and cyanoacrylic acid acts as anchoring group. The effect of position and
number of m-spacers in donor incorporated quinoline is studied. Optical, electronic, spectroscopic
property of the designed dyes were analysed by density functional theory (DFT) and time-
dependent density functional theory (TD-DFT). The ground state geometry, local minimum
energy, dipole moment, highest occupied molecular orbital (HOMO), lowest unoccupied
molecular orbital (LUMO), light harvesting efficiency and electronic absorbance spectrum of the
designed sensitizers were analysed. The results show that the DPAQ-6 dye may be an efficient
sensitizer compared to other sensitizer for DSSC applications.
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Bpwremey wHMID  ~YFlwy HlemeowrHm AHEFHeuLY HowImen Q& TG
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Synthesis and characterization of hydroxyapatite nanostructure for
biomedical applications

T. Saravanan, G. Suresh Kumar”

Department of Physics, K.S. Rangasamy College of Arts and Science (Autonomous),
Tiruchengode 637 215
* E-mail: gsureshkumar1986@gmail.com

The development of novel biological probes has received much attention in biological
staining and diagnostics. So far, several materials such as semiconductor quantum dots and rare
earth elements have been widely investigated for this purpose. However, toxicity of these
materials significantly prevents their biomedical applications. Biocompatible luminescent
materials have received much attention for the development of novel bioprobes. In the present
work, we have synthesized the flower-like hydroxyapatite (HA) nanostructure from eggshell
biowaste via a simple and rapid microwave conversion process. The synthesized product is
identified as Mg containing B-type carbonated HA. It showed an intense blue emission between
360 nm to 550 nm with maximum around 430 nm under UV light excitation (Aex= 344 nm). This
blue emission might result from the carbonate related impurities present in the structure of HA
and it can be a potential luminescent material for the development biocompatible probes.

271


mailto:gsureshkumar1986@gmail.com

PP-52

sTefgment (LPemmuied 2 uNJ HLl6&emern LiLsTL(R S S 6o GUTESTM
DL Jr&erdlLsnL L BTG &L L enLOLIenU SWIMHSHSHEVILD, F60T LIGTITLIS ErhLD

S.0Eb&S Nflwiedt, C.eun&HCHeU6T, G.&HCTQGLOMIT *
QuINLNWIEL lemm, C&.6160. TRISETLA 6560 LMHMILD ML &HELEVIT (&6dT6sTTL &),
B &QFmIGaHT(H 637 215, SLOUPHT(H, @bELIT.
*gsureshkumar1986@gmail.com
sreofld  Heomhs 2 ullj &eUseT QUWIDmSUND gmenonssd STeLLGEHDE).
LD6VerVeL Qaged 2 UMy sLhleYEHEmaT DL JT&HerdLsnLL (HAp) LGWIT QL lefliieors
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EDTA + Na,HPO,
(I

Microwave irradiation
(pH=13, 700 W, 2.45 GHz, 15 min)

Mussel shell
Flower-like hydroxyapatite

A facile method to synthesize flower-like hydroxyapatite

architecture using bio-waste as a calcium source

S. Ranjith Priyan, C. Vasudevan, G. Suresh Kumar*

Department of Physics, K.S. Rangasamy College of Arts and Science (Autonomous),
Tiruchengode 637 215, Tamil Nadu, India.
*ksmowniga6598@gmail.com

Mussel shell, a calcium-rich resource, is found plenty in nature. We have developed a
novel and facile method to convert mussel shell bio-waste into hydroxyapatite (HAp) biomaterial
using microwave irradiation with the aid of ethylenediaminetetraacetic acid (EDTA) as chelating
agent. The obtained HAp had flower-like morphology which can be a potential candidate for
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developing biomaterial for orthopedic applications. Moreover, the developed method has the

potential to recover the bio-waste and reduce environment pollution.

EDTA + Na,HPO,
i‘

Microwave irradiation
(pH=13, 700 W, 2.45 GHz, 15 min)

Mussel shell

Flower-like hydroxyapatite
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Nonlinear optical properties of Triphenylamine (TPA) Single Crystal grown

by Bridgman — Stockbarger Method

K. Ramachandran*, A. Raja, Muthu Senthil Pandian, P. Ramasamy
SSN Research Centre, SSN Institutions, Chennai - 603 110, Tamil Nadu

*E mail: ramphy1l8@gmail.com

Optically transparent triphenylamine (TPA) single crystal has been grown by Bridgman-
Stockbarger method with the optimized temperature gradient. The grown organic TPA single
crystal belongs to monoclinic crystal system with non-centrosymmetric space group of Cc,
which is obtained from the single crystal X-ray diffraction (SXRD) analysis. The chemical
bonding structure of TPA crystal has been obtained from the Fourier transform infrared (FTIR)
spectral study. The optical transmittance spectrum of the grown TPA crystal was obtained from
the UV-Visible NIR spectrum analysis and the high optical transmittance (82 %) is observed in
the UV-visible to near infrared (NIR) region. The optical cut-off wavelength is observed at 368
nm. The optical band gap value is found to be 3.35 eV, which is obtained from the optical data.
Thermal stability and melting point of the TPA single crystal were identified by using
thermogravimetric and differential thermal analysis (TG-DTA). The luminescence property of

TPA single crystal was carried out using photoluminescence (PL) spectral analysis. The second
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harmonic generation (SHG) efficiency of the title crystal was measured by Kurtz-Perry powder

technique.
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Synthesis, Characterisation, Antifungal, Antimicrobial and Anticancer
studies- A Theoretical Approach on Nicotinohydrazides
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1. Department of Chemistry, Annamalai University.
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3. Spectrophysics Research Laboratory, PG and Research Department of Physics, Arignar Anna Government Arts
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4. Department of Physics, Indo — American College, Cheyyar 604407, Tamil Nadu, India
5. PG and Research Department of Physics, King Nandhivarman College of Arts and Science, Thellar -604406,
Tamil Nadu,

6 .Sophisticated Analytical Instrumentation Facility, St. Peter's Institute of Higher Education and Research, St.
Peters University, Avadi, Chennai -600054, Tamil Nadu, India
nsdevi.au@gmail.com

The nicotinohydrazides N’-(3-phenylallylidene) nicotinohydrazide 1, N'-(2-
methyl-3-phenylallylidene) nicotinohydrazide 2 have been synthesised. They have been
characterised by 'H and '3C NMR spectra, X- ray diffraction pattern, IR spectra and
computational study. The computational study of the nicotinohydrazides have been made
through DFT [B3LYP functional] method available in Gaussian-03 package using 6-311G(d,p) basis
set to look in to their reactivity’s and geometrical parameters. The hydrazides were evaluated for
their anti-microbial activities against 10 micro organisms. The hydrazides exhibited more
activity against staphylococcus aureus. Further, Evaluation of anticancer activity of the
hydrazides was performed against human hepatocellular liver carcinoma cell line (HEPG2) in
the presence of foetal calf serum.The antimicrobial screening results and evaluation of

anticancer activity indicated that CH3 substituted hydrazide was the active one.
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Synthesis of Bismuth included Zinc Titanate Nanostructured oxides for
Thermoelectric applications

V. Selvakumar?, A. S. Alagar Nedunchezhian®, M. Arivanandhan®, P. Anandan®”

& Department of Physics, Thiru Kolanjiappar Government Arts College, Vriddhachalam- 606 001, India
® Centre for Nanoscience and Technology, Anna University, Chennai- 600 025, India

Pure Zinc Titanate and Bismuth included Zinc Titanate Bix Znu.TiOz has been
synthesized by sol-gel method. Samples of these metal oxide compounds were prepared for the
value of x = 0, 0.025, 0.05 and 0.1. These oxide compounds were subjected to powder X-ray
diffraction analyses, Fourier Transform Infrared spectral analyses for the Study of structural
properties. Uv-Vis Absorption spectra have been obtained and band gaps have been determined.
It is found that the inclusion of Bismuth has reduced the band gap. Photoluminescence spectra
also carried out for the excitation wavelength of 280 nm and found that it has predominant UV
emission. FESEM images have been obtained to study the morphology of the synthesized
Compounds. In the preliminary examination of thermoelectric investigation, it is found that the
inclusion of Bismuth has effectively increased the Electrical conductivity and thereby the power

factor has been increased.

Keywords: Zinc Titanate; Structural analyses; Morphology; Thermoelectric Properties.
“Corresponding Author Email ID: anandantcet@gmail.com Mobile No: +91-9443809583
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RbCaF; Dy* L6LLIG& GEFILOLOMESS| ULNSSLOMenT 2 uwl]  Gleulil  Sleworohlemev

eX6m6ot (LHemm CLPELLD QUIT(HEMTSHSLD QEuwwiULLg). Q&GOS SledT
SLL GIUMWeNI  &G6T X -5HJ elaflby eNenene] ylle] cpeod 2 Mk
QEWIWINUL L&) ~yflwy Hemeoomrmm SiG&FHeUlil HMLOmeneLUNLID €LV allen 6ot
QBTG HS6T SO MWL L 63T.  QUTHOMTHSHLD  QEWWILIULL.  umerouflesr 2 (e
SIEMLOLILITETTS) L|60 2 101D 6Y- eV EL (b LO6tT 60T 600)]
BIGICHTES eLHEVLD STl MIWLILILL L §)I. FaJenLOUIT6uT &6 (Lp6emm eenijey

o FELOMENTSH 480 nm 60 QUOLULL G Q&6 Hemjes eneoBernd 388 nm YGLD.
eafl(penm eealle] &enge ChL uGUUTLE| Q&FWILILLL UL L &|. RbCaFyDy* 601
HM&HSH60T6MLD 625 RIS EMETILILITEIS| 0.2258 ODMOMILD 0.3698 6T60TM) &H6voI(HLINg SHSLILILL G).
RbCaF;:0.6Dy>"  umerouflest  GeuliL-epely  uetory — SeorL il L g  Qeuli-eperly
aueneneledl 2 FFD 355K @60 2 (heumengl. Quissalulsd euflensg, Q&wWeLLEH B MMe,
gW&EY syl  WLOHMID  SHSJQeuTT ST yHWeme  QFT  (Lpemm
CLELLD HEUMGSHLLULULL G X -&HJ oL lulL  eeiljey ufe] CEFWILLLL &)
LOHMID SIGHMI6T P ESHD QENIGHHID 2 LOLP6| 2 FFLDMEEIFH 570 nm Y GSLD.

A facile synthesis, structural and triple-luminescence properties of a novel
fluoroperovskite RbCaF;: Dy*" phosphor for dosimetry and orange-red LED
applications

A. Raja’, R. Nagaraj, K. Ramachandran and P. Ramasamy

SSN Research Centre, Sri Sivasubramaniya Nadar College of Engineering, Kalavakkam, Tamil
Nadu — 603110, India.

Polycrystalline compounds of Rubidium Calcium Fluoride doped with dysprosium were

synthesized by conventional high temperature solid state reaction method. Phase purity of the

title compound was analyzed by PXRD study. The presence of functional groups has been

identified by FTIR. The morphology of as-synthesized phosphor was analyzed by FE-SEM.

Presence of metal ions was cofirmed using EDAX study. The sharp PL emission was obtained at

480 nm under the excitation of 388 nm. The luminescence decay profile time was analysed. The
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Commission Internationale del'Eclairage (CIE) chromaticity coordinates of Dy** doped RbCaFs;
phosphor were found to be 0.2258 and 0.3698. The thermoluminescence property of X-ray
irradiated RbCaF3:0.6Dy** phosphor was analyzed by TL reader. The TL glow curve peak
originated at 355 K. Order of Kkinetics, activation energy, symmetry factor and frequency factor
were calculated by Chen’s method. X-ray-induced luminescence was recorded and

corresponding dominant emission peak is 570 nm.
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QRSN  eemUBd  Memmervigd  QUTGBETTeNEH  CQUTHIQUTS  OLIGET,
Qamergevsiiget (G o uCWwms QuT@ETSeT WOHMID ULGCM QUL Serledr
2 MUGHHSGG UFeueLnsd LILETUGRSSULGEHDS. @QFH60T (&S SMTeuId CHSILH6mIL
ueLGalm  algaIhgelled  HENGEUIHLD  CUAMEIRIGAND  HEEHEIOTS 2 (HEUTHS
(WPlgujLb. QLI SleTe&HG SHswmer  Qhs CBRAN 2 LGCUITEHSSlermed
GOMIUUOLD LMD SLemearg QUG wWIGULEG o 6Teng. U  BTH &6
SITFMRIGHRIGET QBHLN WLIGUT L §H&S UG BL g &masameTn 6(h&HS
QAT ueo prR&Heiled Qs CRANWTEG oL aNHsEUUL (HeTennd).
QABRALN eTaNHled &ESHTEH 6 CQUITHEMTGLD. Qg B Hemevsem  LOHMILD
LOETIEDISHG6T LGhG LLCaIm @etereusenear HTeurld MMID eNenhiH 6hidEn &S
QaTH&HME).
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QARALA  HevsiTHaNL ML GG NMHSILEGLD BT &MHMIGLHEL LOT&HUTL QNG
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Synthesis, Crystal Growth and Quantum Chemical Calculations of
Inorganic-Organic hybrid material: Tetrabromo (piperazinium) zincate (I1)

K. Boopathi*', K.R. Aranganayam?, P. Ramsamy®

'Department of Inorganic Chemistry, School of Chemical Science, University of Madras
(Guindy Campus), Chennai-600025
2 Department of Chemistry, Kumaraguru College of Technology, Coimbatore- 641049
SSN Research Centre, SSN College of Engineering, Kalavakkam-600 110
“E-mail: boopathi.chemist@gmail.com

Inorganic-organic hybrid crystals are a class of compounds consisting of metal ions coordinated
to organic ligands to form one/two/three-dimensional structures. These characteristics of crystalline
metal-organic synthesis which creates strong bonds between inorganic and organic units. Careful
selection of organic-inorganic hybrid material constituents can yield crystals with good thermal and
chemical stability [1-2]. Several kinds of inorganic-organic hybrid materials are identified and they
have been used various applications, the introduction of more than one kind of building blocks into
their crystal structures remains a challenge [3-4]. To achieve this, attempts were made to synthesize a
new inorganic-organic hybrid nonlinear optical crystal tetrabromo (piperazinium) zincate (l1) (TBPZ)
and its single crystal was grown by a slow evaporation method. Single crystal X-ray diffractions study
reveals that grown crystal belongs to the orthorhombic crystal system with space group P2;2,2;. The
presence of various vibration modes and functional groups in the synthesized compound was confirmed
by FT-IR spectral analysis. In order to understand, Quantum chemical calculations DFT studies have
been carried out (DFT) employing B3LYP functional, LanL2DZ as the basis set with the help of
Gaussian 09W to optimize geometrical model, HOMO-LUMO calculations, first-order
hyperpolarizability, and electrostatic potential calculations. The second order harmonic generation
efficiency was measured using Kurtz and Perry technique and it was found to be 1.5 times that of KDP.
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Figure.l. Frontier molecular orbitals (HOMO-LUMO) of TBPZ
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FIL Blemev eTH Falemeot (LNemMUITeL VLG meoorlquid SevldlGeorTL LimeruLIf 2 L 6T
evlgmetadlwid  Corsas swnflaslulLg. swrflésslull umevuflesr
el  er&ev-&HT  elleflioy  ellemers (XRD)  epeuld  LIGLILITUISY
QEWWUIULLE. XRD (plg6e&6T @@ GLmGermaerflallsds emnliL|Ler BTCerT
sLLeml&efler L&l 2 mISLILGSSIGReTmer.  LAl6TL 6V
2 10lLhe)] eEE6ofIMmI 6T6VE LT TET [Hl6oor G6voT TS (FESEM) LoMMILD 19 [T TedTen Lol 61q 65T
6TLGLTTeT  HeooTCGeoorm&:SH  (TEM)  SHeTemenill UWeTURSSH  emwnsErT
SLLemWLUL&GET UGLUTLe QFUWUULLE GCLaID SHHTH6Ter 6me
BTGeTTIL LT euFDLN6L @ @HLILIS &Hevor_ MWL L &I, FITN6T LoMMILD 6p6rfl eLneuin
eaflfsev Blmmemev (PL) UWeTURSSH eeflulluley  LIeoor&6T  LiGLIUMUIe)
QEFUWWLILLL60T. emLerLIGT MWL W6t |&H6T Lm 261H T STeooT(h &6V 3{6m6VHeITLD
347 BTGETTLSL LT LWeTUGSH WS enevld PL BIMLOMemeu&aT “Fo - *Hisp, “Fon -
®Hisp, *Forz - *Hip LDMHMMISET STFes0TIONS 470 BTGeoTTLSL LT, 576 BTG LS L[
LDMHMILD 646 BTGTMLSL LT @ 6L Heuld, IDEh&F 6T LnMmmID Flaulil] 2 18Lpe] LIl emL &6t
STLIQUS. @bH& eLNTM  6UGTITEO0T RIGETET  HeVeMaUUITE)  QeUETEm6T 66l
2 (HAUMGHLILLLGE MHMID 6leoTeoTHISGET &HLlageT @eTLTCHAa6T6 1] 6T6V
THCCTY (Fm@) BImeNTEHS (HHIGHemeorIL] aUenFLILLD LDMHMID Gle6TemeT
eefl 2 18l FrsHWinmer QUITMIWaMUIT 2 MIFILGSSILL LS. FTIR
(sCUumflwg LQ. [T IT60T6NV & LITIJ LD QWL @ TS LITT-QIrL
MOUSLCImeCasTL) opulas&emeTl] LUWeaTU®MSSH UMl QumpLsserfleor
LeGeum QFWeLLTL(H& G CLMG & TETEITLILIL L 60T.
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SHJemid LIS  SMHSWLMEN  (VSMUGLUUTL ST LWsTU(RSH  CLPV&Fam, LGS
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SYNTHESIS AND CHARACTERIZATION OF Au SUBSTITUTED ZNO
NANOCOMPOSITES BY CO-PRECIPITATION METHOD
Annusha T L1,2*, Jebamalar A S2

, Manonmaniam Sundaranar University, Abishekapatti, Tirunelveli 627012, Tamilnadu, India
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The synthesis of Au substituted ZnO nanocomposites material was achieved by using simple
chemical co-precipitation method. The gained Au —ZnO nano composite were subjected to
various characterization techniques. The optical properties and the energy structures of sintered
Au substituted ZnO nanocomposites spectra were determined to find its absorption edge by using
UV-Visible spectroscopy. The structural properties and the formation of a single-phase cubic
structure of regularity with the space group of Fd3m was confirmed using X-ray diffraction. The
metal oxide vibrational frequencies and the surface functional groups were determined by using
FT-IR technique. The shape, morphological structure and the sizes of the synthesized
nanocomposites at different nanometer scale was observed using Scanning electron microscope.
The stoichiometric composition and the chemical characterization of the Au/ZnO
nanocomposites was obtained by using Energy Dispersive X-ray Spectroscopy. Thus the
synthesized material shown good absorption and transmittance, confirmed its space group by
their regularity in structure and their sizes and shapes are verified.

Key words: Nano composites; co-precipitation; optical properties; space group
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DFT/TD-DFT Investigation of Electronic Structures and charge density

analysis of 2,2"-Bipyridine-4,4'-dicarboxylic Acid: Dye Sensitizers solar cell

B. Amudhavalli*, M. Prasath*” and P. Srinivasan?
! Department of Physics, Periyar University PG-Extension Centre, Dharmapuri- 636 705
2 Department of Physics, C. Kandaswami Naidu College for Men, Chennai -600 012

*Corresponding author: Dr. M. Prasath
*E-mail: sanprasath2006 @gmail.com

Molecular geometries, electronic structures, and charge density were investigated using
HF and density functional theory (DFT) at the 6-311G (d,p) levels for 2,2'-Bipyridine-4,4'-
dicarboxylic Acid (BPDA) by gas phase method. The molecule exhibits C1 chemical symmetry.
Optimized geometrical parameters of the BPDA molecule have been calculated and compared
with different methods. The electron densities at the bond critical point (BCP) of aromatic C,—
Car bonds are much stronger than the other bonds in the molecule. The calculated HOMO and
LUMO energies show that charge transfer occurs within the molecule. The HOMO-LUMO gap
calculated from quantum chemical calculations has been compared with the value calculated
from the density of states. The MEP map shows that the negative potential sites are on
electronegative atoms while the positive potential sites are around the hydrogen atoms. The
results of this work suggest that 2,2'-Bipyridine-4,4'-dicarboxylic Acid (BPDA) based complexes

might be effective sensitizers for next-generation dye-sensitized solar cells.

201


mailto:sanprasath2006@gmail.com

PP-68

Molecular structure and Electron deisnty analysis of high energetic
2,4,6-Trinitropyridine N-oxide molecule via Quantum chemical
calculations

L. Sathya®, B. Gnanavel*, A. David Stephen® and P. Srinivasan®”

'PG & Research Department of Physics, Chikkaiah Naicker College, Erode — 638 004
Department of Physics, Sri Shakthi institute of Engineering Technology, Coimbatore — 641 062

*Corresponding author: P. Srinivasan
*E-mail: sriniscience@gmail.com

The TNPyO molecule has been optimized using quantum chemical methods
(B3LYP/Aug-cc-PVDZ) in order to find the potential HEDMs. The predicted optimized
structural parameters are in good agreement with experimental value. This quantum chemical
calculation reveals that, the TNPyO molecule C-NO; and N-O (N-oxide) bonds are weak, which
confirms that these bonds are the weakest bonds in the molecule. The simulated TNPyO
molecule reveals negative oxygen balance (-0.86%) and its energy gap is 3.45 eV. The calculated
impact sensitivity and imbalance parameters show very good agreement with already known
explosives. These computational studies are the viable pathway and helpful for the experimental

characterization and production of some of high energetic nitrogen rich molecules.
an‘
C ®
o 9 0
@ ° o
Figure shows the optimized structure of 2,4,6-trinitropyridine-1-oxide (TNPyO) molecule.
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MOLECULAR INTERACTION STUDIES OF SOME AMINO ACIDS WITH
AQUEOUS MAGNESIUM ACETATE 308.15K

2S.Saravanan, and ® S.Velmurugan

# Department of Physics, Dharmapuram Ganambigai Government Arts College (women), Mayiladuthurai,
Tamilnadu, India.

® Department of Physics, Government Arts College, Chidambaram, Tamilnadu, India.

Density, viscosity, ultrasonic velocity have been measured for L-glutamine, L-arginine
and L-lysine in a aqueous magnesium acetate (0, 0.5 and 1 mol kg™) at 308.15 K. These
measurements have been performed to evaluate some important parameters via., adiabatic
compressibility (B), molar hydrogen number (n4). Apparent molar compressibility (y°k) limiting
apparent molar volume (y°v) and then constant (S, S,) transfer adiabatic compressibility
(A v°k). Transfer volume (A y°v) viscosity A and B coefficient of Jones Dole equation. These
parameters have been interpreted the molecular in terms of ion-ion and ion-solvent intersection
present in the given solution.

PP-70

Copper microparticles prepared using a liquid crystal template
And their catalytic applications

P.R. Meyyathal® and S. Umadevi®,

a Department of Industrial Chemistry, Alagappa University, Karaikudi, 630003, Tamil Nadu, India
b District Institute of Education and Training (DIET), Kalaiyarkoil, Sivagangai, 630551, Tamil Nadu, India

A simple, room-temperature approach for the synthesis of stable microparticles of copper in a
lyotropic liquid crystal (LLC) template is described. The LLC phase having a hexagonal ordering
is prepared using a mixture of non-ionic surfactant triton-X 100 and water in the ratio of 40:60
wt%. A controlled growth of copper particles is achieved in this medium by reducing cupric
chloride using hydrazine hydrate under basic condition without the aid of any external stabilizing
agent. Monodisperse, platelet-like copper microparticles (size 0.25 um) are formed in this
synthesis, which are well-dispersed in the lyotropic phase without aggregation. Besides, the
copper particles are found to be stable for several months in the liquid crystalline medium. The
LLC medium directed the growth of anisotropic microparticles and also acted as a stabilising
agent. These micro platelets of copper are found to exhibit significant catalytic and
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electrocatalytic activity for the sodium borohydride mediated conversion of 4-nitrophenol to 4-
aminophenol and for the reduction of hydrogen peroxide respectively.

PP-71

Uniaxial growth of Lithium Potassium Sulphate single crystal and its

characterization for nonlinear optical applications

B. Amirthakumar?, B. Valarmathi?, P. Pandi ®, R. Mohan Kumar®*
C.
# Department of Physics, Presidency College, Chennai-600 005, India
bDepartment of Physics, Panimalar Engineering College, Chennai-600 123, India

Corresponding author Email: mohan66@hotmail.com

Inorganic  crystal  lithium  potassium  sulphate  (LKS) was grown by
Sangaranarayanan-Ramasamy technique. Structural parameters of the grown crystal were
confirmed by single crystal X-ray diffraction analysis. It reveals that the crystal belongs
hexagonal system with noncentrosymmetric space group P63;. The elements present in the
compound were analyzed by ICP-OES test. Thermal property of the sample was evaluated by
TGA and DSC plots. UV-Vis spectral studies revealed the lower cut-off wavelength,
transparency and corresponding band gap (4.9 eV) of LKS crystal. Multi-shot laser damage
threshold value of the LKS crystal was found to be 4.2 GW/cm? The second harmonic
generation efficiency was found by Kurtz and Perry powder technique. The photoluminescence,
dielectric and mechanical studies were also studied to test the LKS crystal for nonlinear optical

applications.
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A SYNTHESIS STUDY OF Mn ?* DOPED ZINC BORATE NANOPOWDER

USING CO-PRECIPITATION METHOD

3.Velmurugan . ® S.Saravanan, ©S.Ravi ,and ? B.Dhinakaran

& Department of physics, Govt arts college, ¢ mutlur , Chidambaram , Tamilnadu, India
® Department of physics, DG,Govt arts college, Mayiladuthurai, Tamilnadu, India
¢ Department of Engg physics section ,FEAT,Annmalai University, Annamalai nagar,
Tamilnadu,India.

Nanoscience has huge potentiality virtually in every area of science and engineering,
principally due to its size and shape dependent intrinsic optoelectronics Zn3, catalytic and
biological properties.  The present investigation, Mn 2* doped Zn 3 (BO 3) » nano powder has
been synthesized successfully by using co-precipitation method. Structure of the complexes,
morphology, energy level, luminescence and vibration modes are analyzed by XRD, optical
absorption studies, SEM with EDS , PL, and FT-IR .Powder X-ray diffraction data confirms
that the crystal system belongs to monoclinic and its average crystalline size is around 25 nm.
SEM images shows irregular domains like shaped surface morphology and EDX date confirms
the presence of doping ion presence ion and host material elements. PL spectrum shows the UV
emission at room temperature. FT-IR spectrum shows the characteristic vibration band of host

lattice.
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VIBRATIONAL SPECTRA, MOLECULAR STRUCTURE, NBO, UV, NMR,
FIRST ORDER HYPERPOLARIZABILITY, ANALYSIS OF 4-
METHOXY-4'-NITROBIPHENYL BY DENSITY
FUNCTIONAL THEORY

E.KAVITHA

AssistantProfessor,Department of Physics,NKR.Govt.Arts College for Women,Namakkal
E-Mail:eswarankavitha@gmail.com

In this study, geometrical optimization, spectroscopic analysis, electronic structure
and nuclear magnetic resonance studies of 4-Methoxy-4'-Nitrobiphenyl (abbreviated as
4AM4'NBPL) were investigated by utilizing HF and DFT/B3LYP with 6-31G(d,p) as basis set.
The equilibrium geometry, vibrational wavenumbers and the first order hyperpolarizability of
the 4AM4'NBPL have been calculated with the help of density functional theory computations.
The FT-IR and FT-Raman spectra were recorded in the region 4000— 400 cm™ and 3500-50 cm™
respectively. Natural Bond Orbital (NBO) analysis is also used to explain the molecular stability.
The UV-Vis absorption spectra of the title compound dissolved in chloroform were recorded in
the range of 200-800 cm™. The HOMO-LUMO energy gap explains the charge interaction
taking place within the molecule. Good correlation between the experimental 1H and 13C NMR
chemical shifts in chloroform solution and calculated GIAO shielding tensors were found. The
dipole moment, linear polarizability and first order hyperpolarizability values were also
computed. The linear polarizability and first order hyperpolarizability of the studied molecule
indicate that the compound is a good candidate of nonlinear optical materials. The chemical
reactivity and thermodynamic properties of 4AM4'NBPL at different temperature are calculated. In
addition, molecular electrostatic potential (MEP), frontier molecular orbitals (FMO) analysis
were investigated using theoretical calculations

Keywords: 4-Methoxy-4'-Nitrobiphenyl, TD-DFT, NBO, UV-Vis, NMR, Hyperpolarizability
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Investigation of thermo-acoustical studies in bio-polymers using
ultrasonic parameters

Mathana Gopal .A'"., Poongodi .J"., Moses Ezhil Raj .A?

'Department of Physics, Kamaraj College, Tuticorin — 628003, Tamilnadu
PG & Research Department of Physics, Scott Christian College, Nagercoil — 629003, Tamilnadu
(Affiliated to Manonmaniam Sundaranar University, Tirunelveli — 627012, Tamilnadu)
“Email: matgop04@gmail.com

The polysaccharide is produced by most of the green plants as a energy
storage - as starch. And also in human diets the most common carbohydrate is
presented large amounts in staple foods. In the view of the wide scope of
experimental values of thermo dynamical properties that allow us to establish new
predictive interactions and information about the aqueous starch solution
respectively, measurement of thermal parameters such as ultrasonic velocity,
density, refractive index at different temperature (303K, 308K, 313K, 318K, 323K)
and also determining the relative viscosity. In this present study, an attempt has
been made to compute the activation energy and other molecular interaction
parameters of aqueous solution of starch at 1wt% at the above mentioned

temperature range.

Keywords: Thermo-acoustical parameters, Ultrasonic velocity, density, activation

energy.
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Vibrational and Spectral Analysis on FT-IR, FT-Raman, NMR and Docking

of 2-Methoxypyridine-5-boronic acid (2MP5BA) by using DFT

S.Sundari’ , P.Rajkumar2 and S.Chandra®s

! Research Scholar, Department of Physics, Annamalai University, Annamalai Nagar, Chidambaram — 608002.
’PG and Research Department of Physics, King Nandhivarman College of Arts and Science, Thellar — 604406.
¥ Assistant Professor, Department of Physics, Arignar Anna Govt Arts College, Attur — 636121.

Emailsundarisadayappansks:(@gmail.com

The geometrical parameters, nuclear magnetic resonance (NMR)and vibrational
frequencies of the 2-Methoxypyridine-5-boronic acid (2MP5BA) have been performed using
density functional theory (DFT) B3LYP method with 6-311++G(d,p) basis set. The experimental
Infrared and Raman spectra were obtained in the region 4000-400cm™ and 3500-100cm™
respectively.In addition these, HOMO and LUMO energies and thermodynamic parameters were
presented. The *H & *CNMR chemical shifts were calculated by the gauge independent atomic
orbital (GIAO) method and compared with the experimental data. Firmness of the molecule
arising from hyper conjugative interactions, charge delocalization has been analyzed using
natural bond orbital (NBO) analysis. From the title molecule various ligand are using in the
cervical cancer protein by docking. From these 2MP5BA has been screened to antimicrobial

activity and found to exhibit antibacterial effects.
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Synthesis, growth and characterization of semi organic single crystal
Guanidinium Cobalt sulphate heptahydrate (GuCoS)

A. Rajeswari®®, P. Murugakoothan® "

®MRDL, PG and Research Department of Physics, Pachaiyappa’s College, Chennai 600 030.
®Department of Physics, SDNB Vaishnav College for Women, Chennai 600 044.
“Department of Physics, C. Kandaswami Naidu College for Men, Chennai 600102.

*Corresponding author: murugakoothan03@yahoo.co.in
Presenting author: saish.gg@gmail.com

Guanidinium cobalt sulphate heptahydrate (GuCoS) a semi organic single crystal was grown
from its aqueous solution by slow solvent evaporation technique. The grown crystal was
characterized by structural, linear optical and mechanical analyses. The single crystal X-ray
diffraction study reveals that the grown crystal belongs to monoclinic crystal system with space
group P2;/c. Optical transmission of the grown crystal was analysed by UV-vis-NIR spectral
analysis. The band gap energy E; was estimated from the Tauc’s plot. Various linear optical
parameters such as linear absorption coefficient, extinction coefficient, refractive index were
calculated from the optical transmission data. The mechanical behaviour of the grown crystal
was analyzed by Vickers micro hardness measurement. The laser induced surface damage

threshold (LDT) of the grown crystal was also estimated.

Keywords: GuCoS; Band gap energy; LDT.

299



PP-77

Growth and Electrical, Mechanical, Optical, Thermal Properties of Semi
Organic NLO
active L-Threonine Potassium lodide Crystal

G.Kanagan', S.Pari*', D.Madankumar® G.Govindharajan®, G.Satheeshkumar?,
G.Venkatesan® R.Sambasivam? , V.Kathiravan®

PG & Research Department of Physics, National College (Autonomous), Triuchirappalli-620 001
Department of Physics, Urumu Dhanalakshmi College, Triuchirappalli-620 019
PG & Research Department of Physics, Government Arts College, karur

I Corresponding Author: sparimyur@gmail.com

A novel semi-organic NLO material L-Threonine potassium iodide (LTPI) has been
synthesized by slow evaporation solution growth and method. Mono crystal X-ray diffraction
study shown that the as grown crystal is in orthorhombic with the noncentro symmetry space
group P2;2;2;. Powder XRD was also studied from which the crystalline nature and hkl plane
was identified. The FT-IR spectra was carried out and vibrational frequencies of various
functional groups in the crystals have been derived from it. The UV-Vis-NIR study has been
performed within 200- 1100 nm was determined the optical transparency of the grown LTPI
crystal. The fluorescence spectra studies recorded of wavelength 300-700nm and colour of
emission, region reported. The molecular structure of as grown crystal was verified by *H NMR
analysis. The micro hardness test was carried out discussed the mechanical property and also
from the results strength with stiffness constant characteristics were evaluated. The dielectric
constant and dielectric loss of LTPI crystal was carried out as a function of frequency and the
obtained result were discussed. Thermo gravimetric studies like TG and differential thermo
gravimetric DTG studies were carried for LTPI Crystal. Second harmonic generation study of the

grown samples was generated in that samples confirmed by using Kurtz-Perry method..
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Growth and Optical, Thermal Properties of L-Asparagine monohydrate
Potassium lodide NLO Crystals

G.Kanagan',S.Pari',D.Madankumar®,G.Satheeshkumar'G.Govindharajan® ,R.Sambasivam?

'PG & Research Department of Physics, National College (Autonomous), Triuchirappalli-620 001
“Department of Physics, Urumu Dhanalakshmi College, Triuchirappalli-620 019
“Corresponding Author: sparimyur@gmail.com

Semi-Organic NLO crystal of L-Asparagine monohydrate and potassium iodide(LAMPI)
had been grown efficaciously via solution increase strategies and slow evaporation technique at
room temperature. The single crystal X-Ray diffraction was used to calculate the lattice
parameter and space group P21. Powder XRD data analyses were confirmed the crystalline
nature of LAMPI crystal. The functional groups of grown crystal LAMPI had been presented
from the study of FTIR practical organizations. The UV-vis-NIR research identified in spectral
range 200-1100 nm. From the optical studies have measured the transmittance cut-off
wavelength of the crystal at 254 nm. The Fluorescence spectrum exhibits blue colour emission of
the crystal. The *H NMR study of the grown LAMPI crystal was confirmed the molecular shape
analysed. By from the TG and DTG confirmed the thermal stability and also it was discovered
that LAMPI crystal can be used as much as 220°C for awesome cum reliable NLO utility. The
dielectric studies recognized the variant of dielectric loss and dielectric steady with AC
conductivity and resistivity were frequency investigated. The mechanical stability shows that
LAMPI crystal belonged to the soft material. The powder the Kurtz Perry pattern shown that the
LAMPI crystal was 8.6 times superior than SHG efficiency than KDP.

Keywords

Crystal growth, L-Asparagine monohydrate potassium iodide, XRD, UV-vis-NIR, FL,
Dielectric, Microhardness, *H NMR, TG/DTG, NLO efficiency.
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Influence of Potassium Bromide dopant on the thermal, electrical, spectral
and Nonlinear Optical properties of L-Proline crystal
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Department of Physics, Urumu Dhanalakshmi College, Triuchirappalli-620 019

“Corresponding Author: sparimyur@gmail.com

A new L-proline doped potassium bromide (LPPB) semiorganic nonlinear optical crystal
was synthesized and grown by slow evaporation solution growth technique. The grown crystals
have been characterized by single crystal X-ray and powder X-ray diffraction studies. The
presence of functional groups in the LPPB crystal was confirmed by the vibrational
spectroscopic analysis. EDAX study confirmed the incorporation of the crystal lattic of the titled
compound. The lower cut- off wavelength of LPPB crystal was found to be 225 nm from UV-
Vis-NIR spectral studies. The nonlinear optical property of the grown crystal was confirmed by
Kurtz and Perry powder SHG technique using Nd:YAG laser. Some thermal properties - thermo
gravimetric and differential analyses for the LPPB crystals were studied. The dielectric constant

and dielectric loss have been measured for different frequencies and at different temperatures.

Keywords

Solution growth, XRD, UV-vis-NIR, Dielectric, EDAX, TG/DTG, NLO efficiency.
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Structural, Morphological and Conductivity properties

of Nano Ag20 doped Polythiophene

G.K.Meenatchi and G.Velraj
Department of Physics, Anna University, Chennai-600025, Tamilnadu, India.

E-mail: gkmeenatchi86@gmail.com

In this research work, Polythiophene was synthesized using chemical oxidation
polymerization method. Polythiophene silver oxide nanocomposites were prepared by
mechanical mixing of Polythiophene and silver oxide Nano powder (n-Ag,0O). The
Morphological, functional groups and optical characters are analyzed for the sample using of
SEM, FTIR and UV- visible techniques respectively. The Elemental composition analyzed by
EDX method. The EDX shows the polymer nanocomposite (PTh-Ag,0) contains 50.92% of
Silver. A.C electrical conductivity measured by two probe method. The conductivity of the
polymer nanocomposite increased to two order when compared to the polymer.

Keywords: Polythiophene (PTh), Silveroxide nanopowder (n-Ag.0), FT-IR, XRD, SEM-EDX,
A.C electrical conductivity
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NAD (P) H: quinone oxidoreductase 1 (NQOL1) inhibitors are proved as promising therapeutic
agents against cancer. This study is to determine potent NAD (P) H dependent NQOL1 inhibitors
with new scaffold. Pharmacophore-based 3D QSAR model has been built based on 45 NQO1
inhibitors reported in the literature. The structure-function correlation coefficient graph
represents the relationship between phase activity and phase predicted activity for training and
test sets. A QSAR model statistics shows the excellent correlation of the generated model.
Pharmacophore hypothesis (AARR) yielded a statistically significant 3D QSASR model with a
correlation coefficient of r’= 0.99 as well as an excellent predictive power. From the analysis of
pharmacophore-based virtual screening using by SPEC database, 4093 hits were obtained and
were further filtered using virtual screening filters (HTVS, SP, XP) through structure based
molecular docking. Based on glide energy and docking score, seven lead compounds show better
binding affinity compared to the co-crystal inhibitor. The results of Induced Fit Docking and
Prime/MM-GBSA suggest that leads AN-153/J117103 and AT-138/KB09997 binding with the
catalytic site. Further, to understanding the stability of identified lead compounds MD
simulations were done. The lead AN-153/J117103 showed the strong binding stable of the
protein-ligand complex. Also the computed drug likeness reveals potential of this compound to treat
cancer.
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Imine based propeller-shaped architectural macrocyclic synthons.

S.Sriam ®*, Suresh Madhu ? , D.Velmurugan®, Gunasekaran K** G. J. Sanjayan®

®Department of Crystallography and Biophysics, University of Madras, Chennai, India.
®Division of Organic Chemistry, CSIR-National Chemical Laboratory, Dr. Homi Bhabha Road,
Pune 411 008, India
Email: hypowergravity@gmail.com

Self-assembling macrocyclic cages is quite intriguing relating to the formation of stable
organisation. The basis of such structural assembly is of few atoms growing into large assembly.
Macrocyclic synthons having favourable physicochemical properties having wide applications.
Surface area of macrocyclic cages has advantage over Metal organic Framework (MOF).
Conformational elasticity of the macrocyclic crystals has further implicational advantages than
their fragile crystals counterpart. The macrocyclic synthons can be engineered to possess
particular physicochemical properties. Imine induced gem-dimethyl have tendency to form a
higher order macrocyclic cage as molecular basis. Imine Induced gem-dimethyl has unique
combination of progressive ¢ and © orbital localization. Gem-dimethyl assembly is orthogonally
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packed to induce elasticity in crystals. This investigation tries to understand the structural
architecture of six different gem-dimethyl imine based macrocyclic cage and physicochemical
descriptor of the six synthons. The molecular surface descriptor has been understood. The
Hirschfield analysis was done to understand the isotropic packing of six gem-dimethyl
macrocyclic cages along with intermolecular contacts. The specifically adaptability of imine
induced gem-dimethyl synthons makes it more adaptable. The Thermo-physical properties of the
imine induced gem-dimethyl synthons were analysed. The elastic constant with respect to
orthorhombic system has been calculated to understand the elasticity of the imine induced gem-
dimethyl macrocyclic cages
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Dihydrogen bonding in five membered heterocyclic compounds with alkali
metal hydride - A theoretical study

P. Gnanamohi and V. Pandiyan
Department of physics, Nehru memorial college — Puthanampatti
gnanamozhi@protonmail.com

In this work, theoretical study on the intermolecular dihydrogen bonding between the five
membered heterocyclic compounds and alkali metal hydrides (LiH, NaH and KH) is performed.
B3LYP/6-311++G** and MP2/6-311++G** level of theories were used to determine the
optimized geometry of the complexes formed and their local minima was identified from
frequency analysis. Different geometrical, energetic and topological parameters derived from the
theory of Bader were studied. To analyze the existences of dihydrogen bonding in the considered
structures we have performed Natural Bond Orbital analysis (NBO), Atom in Molecule (AIM)
analysis, intermolecular energies and molecular electrostatic potential. The best suitable five
membered heterocyclic compounds that forms dihydrogen bonding with the alkali metal

hydrides was identified.

Graphical abstract:

305



PP-84

Synthesis, Characterization and Application of a Magnetic

Nano Composite
A.M.Jaya Deepikhaa”
" Department of Physics, PSG College of arts and Science, Coimbatore

In this study is focussed on the synthesis of Prosopis Juliflora Bark Activated Carbon-Cobalt
Ferrite Magnetic Composite (PJBAC-CFC) by auto-combustion method and is utilization for the
removal of Direct Brown 2 (DB2) from aqueous solutions. Characterization studies usingPowder
XRD, SEM, EDAX, BET/ BJH, VSM and AFM techniques for the synthesized PJBAC- CFC are
carried out. Influential operating factors to optimize the system viz., varying initial dye
concentrations, doses of sorbent materials, preset agitation time intervals, variable pH and
temperature environments are substantiated by Batch Equilibration Method. Isothermal,
thermodynamics and kinetics studies were performed to assess the equilibrium characterization
of the system. Adsorption is observed to be more pronounced at pH 2. The experimental results
are indicative of the fact that the prepared magnetized composite material has excellent chelating
properties. Isothermal adsorption studies reveal that Freundlich isotherms fit well with the
linearity of the plot. Thermodynamic parametric values reveal that the adsorption process is
favourable, exothermic and spontaneous. Adsorption kinetic studies favour the system to follow
the second-order. The outcome of the present work implies that PIBAC-CFC is a cost effective

potential adsorbent for trapping the dye molecules.

306



Key words: Prosopis Juliflora bark activated carbon, cobalt ferrite, magnetic nano composite,

adsorption, direct brown 2.

PP-85

Hydrothermal growth of well oriented single phase rutile TiO, nanoroads

embedded nanopillar on FTO substrate

D. Sivaraj, K.Vijayalakshmi*
Department of Physics, Bishop Heber College, Trichy, Tamilnadu.

Worldwide researchers and scientists are taking efforts to develop novel structured highly
crystallized nanomaterials to fabricate devices for various applications. In this report, we present
the synthesis of aligned single phase rutile Titanium dioxide (TiO;) nanorods embedded
nanopillar on flourin doped tin oxide (FTO) substrate by simple hydrothermal method.
Synthesized TiO, nanopillars are in polycrystalline tetragonal crystal structure with rutile phase.
The growth of TiO, nanopillars on the surface of FTO substrate is explained in support of
FESEM and AFM images. The structural investigations are done with GIXRD and Raman

spectroscopy. The optical emission properties are studied with photoluminescence spectroscopy.
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One-Step Synthesis of Molybdenum disulphide Quantum dots (MoS2 QDs)
produced by facile synthesis using ultrasonication assisted hydrothermal
method
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MoS2 have attracted tremendous research interest due to the unique properties and application.
However, the molybdenum disulphide Quantum dots (MoS2 QDs) synthesized by facile
synthesis using ultrasonication assisted hydrothermal method. The resultant QDs show
excitation-dependent blue fluorescence due to the polydispersity and exhibit very strong blue
luminescence under ultraviolet (UV) excitation. The crystal structure, morphology and element
distribution of MoS2 QDs were characterized by X-ray diffraction, ultraviolet ,FTIR
photoluminescence, transmission electron microscopy (TEM) and energy dispersive X-ray
spectrometry(XPS), respectively. The optical properties are explored based on the quantum

confinement and edge effect
Key words:

Molybdenum Disulphide Quantum dots (MoS2 QDs), Hydrothermal method, Blue luminescence,
TEM, XPS
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2 UHEL  BTELSHGHTET  LESHET QHTMSWD  SQUTHEHESHTET Y MMEL
Capemeuu|ld euenihg QaMEIGL  QUBATMSHIUBRIGTEL CHemeUUT6 STJEHUILOTS
SOGUTE PmmeL QGMHleLHIL LGHetT LMTemel UGILINGSSHES hMMEL cLPeUhIG6 60T
siw  g6d UHILNEEE55E QDOMEL W USSD  all(phsleTengeonhiserled
Wp&AWDme epettm) LNUFeuF 2016 eusmy QbHwimaled BmeutitlL U ILNGSS &
QLML  CLPLRIGET  STHMITENEL Quiilw B Mmmed  cLpeLmIGEneT  HaijSHSI)

OGTHM6DT29,151  QIDST UM (59.8 %) Gl LO6HTHEVEST 9,566 QD&M 6UML (18.6 %),
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2 UNFLQUTHET LOTHMEST 8,182 QOST 6umLl (159 %) MO Bf O6TFHE 4,346 QLOST
UM (85 %) MM sHleNld Q@b WoTFsHH 114 CUOST euml (0.2 %).
UGHILINES55585 HMMEL (PRGN  sTHOIemeoullssl  URIEG Sl L&
g8l ol 9HeLns QBGHSTVIWD Gl s  FsHanmweall  H%
LUTHSRIGEMT  Q&MeEu(eTeng 20 QFee] LOHMID SGTeU H NHS UFTOHILILY

SON(HSEHGSLINET GMMHE QFWELHMETT(  SHTMHMTENED 66% MM Gl
Lhl6oTHeL  F5HH 80%). U6 Ug& HeOsaneaideen(psd GHilw Wlergen
ey & §eO&&ment Hemagny QLS L QSTEuI(Beeng % 60 LRGEFHenguiled
ueoLlys  Hed&sTeNst . SSULGHOTDEISWITH  (HH(L)SHUIDLNSESHD  (LPmMUT6L
QFWLHMENT (I LIgs HeO&HETmenS S IqIDGMmMeUTS QHHSTID GHMDhS
QFCLEYFHEVLILDITEN  MBITELD NG WHMID QUi SemeaNeomss  HWIMH&HEGLD
Sengamy Slauoorssedleor CUTE HesHTer &SLiquiled  .Smenest  C&Teu(HeTens)
S(PpHsL LOMIL QL  BaJE| UeUrs HeOsaTear  sliguiler  goHUUGEeTm

Q& WLI6L KM 6D 60T LTSS 6T GHl6T601G 6L @eumenm GMMGHH6L T)F:

(PSEWIDTETSTGDUMIWMISSLILULL. QHTGHSH (Wenmenul LsiL(hS S 6T65oT6utnLIe0

2 (heuHLNEHSHD Qretu(6.90 HCeomANMD LeLIGS Hed&smer &Lllg GeumulL. )
-HH(W :olen6e] Q&MeTHeV6iT1 WOHMID SHEHUP-28HenF&Ty HGULDIOTESHL (LpemMUTled  (
-HEA 2 (HAUSLTSGSIULLG1 0 C&TETH0 Sjemey 200 OO * 200 OO * 280 LOILA
LOMID HH-2 0 Q&MenHeL ey 158 OO * 158 O * 340 OUHQEULILILD
M6V LMWL a&AHD WLOHMID Qeutiuh  LQs FHAUY (PHD-2 BSG UJUSH
HEW 2 (hEHT 6L LD Levesrmley GQEFWWIULL &1 GeNUTeT 2 (h&GLIgdh -
S FHII (P&EHMG QsMen(heTandH2 GLOIWITeT 2 (hdGU & FhIHL (PEHMS -
@b UoarmieNd Qoha HAW QeTEuGHAG-AALW 2 B STLQID
GmMHS Qeulilbleney MTMEL aNHGLD WMMID 2 (HhEH6T 6L L Geng C&Tesu(hemend)
61607 SIMOIWILILIL L &)

Effect of Crucible Dimension In the Directional Solidification Process
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World population is increasing day by day with energy requirement. Currently energy
technology has been turning to the renewable energy side, because of long term requirement. In
renewable energy sources solar energy is crucial one. Installed renewable power grids (excluding
large hydro) in India (Up to Feb 2016): Wind power is 29,151 MW (59.8 %), Solar power is
9,566 MW (18.6 %), Bio mass power is 8,182 MW (15.9 %), Small hydro power is 4,346 MW
(8.5 %) and Waste-to-power is 114 MW (0.2 %). Percentage of wind power in the renewable
energy power production is very high but it has drawbacks compared to solar panels such as
maintenance cost and lower efficiency after the life time of 20 years (wind energy is 66% and
solar panel is 80 %). In the PV market 60 % of solar panels are occupied by the mc-Si solar cells,
it is produced by DS process. Efficiency of mc-Si wafer is less than the mono-Si wafers but it
has low cost, simple operating process and high mass production compared to mono-Si wafer
production. During the mc-Si growth process stress and dislocation reduction is important

because it will affect the conversion efficiency of mc-Si wafer solar cells.

We have numerically simulated two 6.90 Kg mc-Si ingot directional solidification (DS)
systems (Different crucible dimension: DSS-1 and DSS-2) by using Finite Volume Method
(FVM). DSS-1 crucible size is 200 mm * 200 mm * 280 mm and DSS-2 crucible size is 158 mm
* 158 mm * 340 mm. The temperature distribution, melt-crystal (m-c) interface shape, vertical
temperature gradient and melt flow velocity have been investigated. DSS-1 has convex m-c
interface shape and DSS-2 has concave interface shape. Lower vertical temperature gradient and

lower melt flow velocity are obtained for DSS-1 compared to DSS-2.
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Seyey  SIWILDI6TT 0.94 (NagsBigs) TiO5-0.06BaTiO; (NBT-xBT) G&iJHC& (1S SHI6TGenTLD Pb-
@evevrrg 2L ST 2 6mall &8 WOHMID UMM S 6T606MeVEMILI
2 _eTeng&&lujereng. eonGeu aflaflby ellemeneyll UMRIG, eueTjhd LIG&HSHMS 6M6nM
Uigd SMLLTE  Si(PSSHLO6TTENUIEL DM  LigSHRIGET, UmSiemnwli SLL
(TELEMEVGHE S(HEITET 6 Heveneauu]L 6T GG MNMFHHSLILLL  LIgs euerjLiL
(pemmWImeL sueM&SLILL (BeTernesr. GG aNenGSHSLILL L Ligs 6UeMILIL (LPMHMUITED
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The role of Amorphous Silicon in Solar Photovoltaics

P.Balaji Bhargav*
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Thin Film Solar Cells (TFSCs) occupies a special space in PV cell/module technology. In
short to medium term it is most useful for some off- grid niche applications like (1) Building
Integrated Photovoltaic (2) light weight and flexible power sources (3) space applications (4)
various other off grid applications including LED based solar lanterns and other small power
applications. In long term when production reaches terawatt range (annually) the material
requirement will be a key factor where TFSCs will play very significant role. In medium and
long term range silicon based TFSCs like a-Si, Micromorph and their upgraded versions will
play very important role as the stabilized efficiency is expected to exceed 12% and the material
and production cost will be very low so that it will compete with c-Si cells even for power
applications. Future projections for PV module technology includes flexible thin film solar
modules, thin c-Si modules and HIT cell modules which will dominate the world market. Among
these, flexible solar cells are a promising new breed of solar devices. To reduce processing and
manufacturing cost, roll-to-roll processing approach must be adopted, because of less floor-space
requirement for production equipments and allows a higher throughput. The main benefit of
these types of cells lies in their portability. They can be rolled-up and stored easily so that
transporting them is simple and convenient. Tandem solar cells, a combination of a-Si and pic-Si
layers designated as “micromorph solar cells”, represent a promising way of overcoming the
efficiency limits of single-junction solar cells and reducing the light-induced degradation related
to amorphous silicon thin film solar cells. Flexible thin film silicon solar cells are generally
fabricated in substrate/n-i-p configuration. For improved efficiencies, various light trapping
schemes by incorporating different surface structures are in use. The advantage of micromorph
approach is that it keeps the thickness of the top amorphous silicon layer low, which in turn
reduces the effect of initial light induced degradation of photocurrent (Staebler-Wronski effect).
Thin film solar cells in single junction and tandem structures on flexible substrates are fabricated
using roll to roll process by industries with reported efficiencies around 9% and 12%,
respectively. Still efforts are being made to improve the efficiency of the solar cells by
incorporating novel materials with better light trapping techniques.
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@&eoT euUeMTFSH SiemLoLiL, epeMuNuied, Qgmulen LUSHwlsneallil], QuIhST Hemevs &esTenLn
MHMID SGH &y116)&61T GMNS G % TMLISCHMTLD.

314


mailto:rjayanthiphysics@gmail.com

Investigation of morphology, optical and mechanical properties of
methane sulphonyl morpholine single crystals for NLO applications

N. Kamalesh?, R. Saravana Kumar® P. Karthikeyan®, N. Prabhavathi®, L. Jayanthi®*

Periyar University Constituent College of Arts and Science, Idapaddi, Salem, Tamil Nadu, India
°Sri Sarada College for Women, Salem, Tamil Nadu, India

Corresponding author E-mail: rjayanthiphysics@gmail.com

The design, synthesis and characterization of nonlinear organic materials have been
motivated by their tremendous potential applications including second-harmonic generation
(SHG), frequency mixing, electro-optic modulation, optical parametric oscillation, optical
bi-stability etc. The striking advantages of organic materials at the molecular level exhibit large
values of molecular hyperpolarizability (B) and have polarizable electrons (e.g.,
p-electrons) spread over a large distance and also includes their environmental stability, tunable
electronic properties and enhanced mechanical strength. Following this approach,
a number of materials with good non-linear optical properties have been found in recent years. In
this study, efforts were taken to grow large, single crystals from solutions employing
conventional method. We report the growth of methane sulphonyl morpholine single crystal in
detail and investigate the growth morphology, optical, chemical etching, mechanical stability and

SHG studies.

Keywords: Nonlinear optical material, Conventional method, Optoelectronic properties
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Ans ule SMN&m&UIEL, LUglenwwimer GaN/PPy/CZTSE SlgLLIenL UITSS
QameioiL.  seoliflerr il CLMCTRMIGa6tilesT  SimOLL  OMID  LO6ST  LIGTIIL &6l
FLOUHSHLOME Slie] SIM&60 5 (LD19.6)| &6 Qs fleaN&ECMMLD. &6V LILT6oT
afL CLTCyTRm&agsT  CuZnSnS;  (CZTS) woHmid  umedlNengGrmed (PPy)
Sh&wWeumMesT QHTLFEFEILTen Uige| cpeold (PG, GaN-6b glefl-eumjLiL WHMmID
insitu Q&HLOGESHEL  UMEOIDEMICHFO6T  (PEMMSST epeLDd  HWIMHESILLL . CZTS
oMb PPy 2 @peunausng 2 miFliu®GsHs XRD, SEM wmmid spaflufiuied o mEhsidHed
Sienei(b &6 CuopQsmerariulLer. WM& sUur L il GL TGrmemiga96vlest
LOl6TGEuTTL L LD-LOl6TTEnT (LSS (V) LISTIILSET GmmhE Hmevdlp &&ey OleTGermL L b
LOMID 2w oSS aNHGHHIL 0T @Q@oHLlged QeuafliuenLwimer  S([HSHSHILD
BLE®S HepNssenr. seoliNesr GaN/PPy/CZTS eufl CLMCHmgmigagefer GWHOULL
LOIGOTLIGHUTLI&ENT  SLMM6eL UL 6w &L L enwlemull UM eNeundléssuulL e, G
@@ Glener (FLausNEG ABHSSMS GFweLEDd PPy QeLhme Si(h&@ L6TsHTeHs
Caints(plusmg CuLUGSHHSHDG LOMID SHSHS WDeTIpemaTsHamer ChTHSH
UL Qpsss Qs CF6L 2 6 HMmg).
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Fabrication and characterization of novel GaN/PPy/CZTS hybrid
heterojunction
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In the present work, we report the fabrication and electrical characteristics of novel
hybrid heterojunction based on GaN/PPy/CZTS. The hybrid heterojunction was prepared by
sequential deposition of Cu,ZnSnS, (CZTS) and polypyrrole (PPy) by drop-casting and insitu
chemical polymerization methods, respectively, on GaN. XRD, SEM, and optical absorption
measurements were carried out to confirm the formation of CZTS and PPy. The current-voltage
(1-V) characteristics of the fabricated heterojunction demonstrated obvious rectifying behavior in
the dark with low reverse leakage current and high rectification ratio.
The enhanced electrical characteristics of the hybrid GaN/PPy/CZTS heterojunction was
discussed with respect to the energy band structure, and found that the intermediate PPy layer
acting as a hole transporting layer improves the charge selectivity and facilitates the effective

transport of charge carriers towards the respective electrodes.

Keywords: Hybrid heterojunction; GaN, CZTS; Polypyrrole; Chemical polymerization;

I-V characteristics
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SMELAILID UTeroGUL 6T6oTLIG 2 UNTFFSHE QuTbenTsd LG SHSLILGEME,
gCleuesiled @& 6TIDL (HTELHWID LTeVCLL) 2 L 60T 55 [BSHME OMID HELEL
2 uNFeUmSBHHeTmemL  CQeueNiLGHHHME. QH% puianed, ST uravGuL
@eor  GubulL 2 ulflwed umUSER&GSTeT  FHlwid, W CHTINWD-  STELAWID
ureroGUL  (Ce,Eu-HAP)/Umed  3,4-61586SstTemL oy, 6810CHT6L (PEDOP), @ 2 uilj-
umedloy  &eoll  (PEDOP/Ce,Eu-HAP)  gypflwemeulim@d.  Ggyid,  SHTeLHWILD
urevGULUTN6T CL&STENGSH WMHMID flmeT UTHSTLUL CLUGES QDTeLmEL
HTGEOTMEGLO MU 6T (HNTSs) 62 (5 R 5160165015 8 L1LI (b & 63T (D 6T ams &I SeNmest
HNTs/PEDOP/Ce,Eu-HAP prGesimgevened  LILGeum| LhleatGeoud) 2 5861  eruCaHeiimi
(TG OmesT  HIGWIGemITSE  (SEM), X - &8l eleflby (XRD)  ~Gumflwiy
1qpmesTerV..UMID  SSFHeULL Hmwmsney (FT-IR), gule] QeuwiuGHmE. Gy
@mb& HNTS/PEDOP/Ce,Eu-HAP prGesnimsevemer Q& M@GLIL euenj&FAIsnLbHE 2 uifluied
LOMID  Q&STEN&ES  UaLGeT  Cemaui(hereng.  GCame-Cged  (pammuiled
o2 (Hreum&sLIULL. HNTS/PEDOP/Ce,Eu-HAP  prGenrmsevemer  Q&m@LLY LH &6 LD
QUTHSSLOMETT MMM 6T60IM  W(HSG I GlevMUNeL THIUMTSHSILUGL 2 uNiFluied

LOMID QAD&SETENSSHED LIGILSET 2 (heUTHGHME).
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Hydroxyapatite Composite Synthesis on Sol-gel method for
Improved Mechanical and Biological Properties
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Hydroxyapatite (HAP) is effectively used as a bioimplant material because it closely
resembles with bone apatite and exhibits good biocompatibility. In this study, cerium- and
europium-substituted hydroxyapatite (Ce-, Eu-HAP) and poly3,4 ethylenedioxypyrrole
(PEDOP), a biopolymer, are made into a composite (PEDOP/Ce-,Eu-HAP) for enhanced
biological properties of HAP. Furthermore, halloysite nanotubes (HNTS) are incorporated in the
composite to improve the mechanical and anticorrosive properties of HAP. The final
HNTs/PEDOP/Ce,Eu-HAP nanocomposite powder was characterized by scanning electron
microscopy, X-ray diffraction, Fourier transform infrared spectroscopy and elemental analysis
for the composition of composite. Also in this work we investigate the development of
HNTs/PEDOP/Ce,Eu-HAP nanocomposite synthesis by sol-gel method for improved biological
and mechanical properties, which is anticipated to be the most suited alternative for orthopedic
implants material.

Keywords:  Sol-gel method, HNTs/PEDOP/Ce,Eu-HAP composite, Anti-Cancer activity,

Antibacterial activity and Mechanical Properties.
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