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wemerreuj G&.L1.QpmogmLol
Geneval], C&.10.847.56061 BHmieueoLD.

"meisor inlailwicd LOMHMILD Qg meLmIL LIS S 6ot S|6EBOTEMLOWI
&6 (B LIg.LIL&6T GMSHS gLpmeus) uedrearmL (& &SSP " (7th International
Conference on Recent Innovations in Modern Science and Technology) stestm
S([HSHSHPMISLOMEE) 2024 QLD Sy601(h, Gevreufl 09, 10 & 11 HHuw CHH&aMeL QenCeueiied
LMHMID LLCaIM SIMNONUID SEMOLILSEL 60T Qeneuhgl RGeS Cs.19.94F QuImluiliied
LOMID  QASHMPLHILLS  sSeveumfluflesr @M  Giemmuleymed  BLSHSHLILIGUSHED
QUEBLLALDEFH ML HCMET.

TMIGETG  SHeLeVMluNled &LbHS &Hev yeuhsems @Qerheney WLOHMID  APGIHsneL
Qumluuwied  omewIeUSHeT UM  SL(PempsHemen  FJaUCHE Y IaNSLDSHETL
QeumMisromsg  QeueMuIl®  eu@bHsoimen]. GLOgID, BHTHIGET Lomewel  L[heusSHGCeoGul
Sule| fhsemerenwl GLLUGSHID QUTGBL(E  LOTEIUTSELHESHEICH Lew  gylle)]
S Lmisefleor  cpeold HHu|gal ephmH 2aE5GaNSHSH  UGBHICHMD. TR
CupreflwiseEpd U  yiley HLLmsamenr CmAsmand SoUUTES yule| BHLESH
QUBEGIDET]. QHHMSW a0l FMUALMNUN YUmiIFH &MIHES @Q&&(HSSTHIGLD
sTRIGET Go.N.opy QuTHuIwed SeoiluNed BLSGIUSD QUIHLLEALDES ML ECMEI.
SMUALTAUND SHUGID, STIALMAUND ABHLLGHID LOGUD SHOTHWITET Lfl&Heneou|d
LEHPFRMWILD FHT&HFalqUIH PG, SHLHG BHIOOMTEI6L WOSUAUIHLD CGTLHLHIL LI
aeMI&ESuNeL HGaDd (PHHW LRIG uHEHSH BTHS6MNL, SQWHES, LULTET, QL6
eorm OMID Hev VEITINWL BT(HSCeT 6TOILHD WLIMHM SHSHSH JHD QeLenev. QG
Curesty BIR&HONL QYU QUGLL (PFHL SYIMUFS Glewm euemy SiMaluled WHMILD
QamleopIL LD  SIHheHS Brhseisr  STUALMHAUNCL  &HUINGSILGEDS  WLOHMID
SHSULUGEDG. STUALMAQILL HbsameaCer HMHG UMLLIUTESESHDGD CGHTLHMIL LI
QaMfENGGD  UPICHTIR6TTMeT  6T60TUSMDE& Lev  elEhEhmennaem MMILD  CUIMIEhTSH6rT
QUMPEHEMSCI FMTETMMGLD.

SIRIGETG| Ga.1.94] H6L6Nd G(PLomerg Spmoliym Nemerenuiled QmbE alBLD
LomeuieUj&HerilesT  SYOMUFH Hmemest CLUGSSHIUSDHSTS @& Cumsiim  LOMBT(HSeN,
SHSHSHNThGSHET LOMID CQFLWeM elaéshger CuTaImalDHamD gour® CFaISHeL
Sy (Wpemerlils &MLl eU(HeUG WENEFH aN&HDE. Q&&HHSSHTHMS HMLLTE BL &S
QuBUAWMHE  CHQASTETEHD &L  (p&HeLeu] GCUIM.ETD.@UMEmLl), &[HSSIMS
SILOLILITETISET (Lpem6uTall. am.&mis), GUIT. 460HhE 6MVleLI6, (pemeell. FF.. JEhHSH
Gy, (Wwaearauj. . HeumaibHd wWOHMILDL Qubed FGemm GCuITAFWI]SEHS LD
S[HSSHTMG eR(HRSEOEUILILTET] (WHemereul. M. Feafleurssr WLOHMID QE&HHSSIMG
§&s 2 MPEGLD SMETUHSGLD LOEIMIHE eUMDSSGISmen QsHlaNGs QsTeT&HGme.
el @D STemiselled @& GCumeim SiMaluled WOMID CSTHOHIL L &(HSSThNS
CeiGid BLSSH Meailiicd WwOHMID QAFTHLBIL LGmG b SOPOLTHUNGD eueT]&HS
@enGeuelled, 1ACG, ISPA  GUTEIM  SMOLLSEHSHE 61601 2 QTDMIHS  6UTLDSHSHIH6mer
QaileNs g Q&TeT&ECmsT.



Gurm. eTd. @M &mLo),
wgeveur, G, L. gpf. QurMiuilwed WMHMID AHTNELHIL LS HeLEYTH

Ga.N.gyy. Qumuiied wHMID QSMHOLEHIL LS &Seoail, QenGeustied  SimMieliied
SOOI, @b Ligs elem&Fs siemlil WwoHmID @b HoremeouNwmiIed iemLoLiL
6 (HhMIEe 6T &) "Hefer Hmlailico LOMHMILD Qg mLfl6LMmIL LIS S 60T S|6BOTEMLOWI
&evor (UL S6T GMSHS JLmeug) ueoreormL_ (b & & (55 S JhSLOM6T &) 2024 QYLD
peu(®, gesteurl 09, 10 & 11 HHWGCHHGHMNDL BLHSGHHMG 6T601UG  6T6315G LGS
LEPESDWS  SHADG. SBOG G LEOMHS  aMpSSomars  CsfleNssis
Q& men&HGmeT.

@etm 2 60EGCD QHFL LWIDTE LINSCSTEIG (S QHS ChisSHeL BHLOG)
SMUQALMAUND &HSGHTHG BLHSHUG 6T6TLG QUICAINSEHHE5F. QhF &([HSHSMRISGLD
LOMERUTEUT & Eh &GS LSLDEUMM SiMlaluled < rmiFSuwimearser, QSTHL B L Y UIOITETTSH6IT
LMD SLONTOMISERL6T QST  Qameni(y FHhiseiledr Meneuld Y ImiFH
ST MG WD  UATTHHIGCSTETT (@ HMHE Hors: QHSESLD.  QetTenmil
Lomemutef&enlenT GU(HLD SiNQD &FCP&HEF HHSHENETUWDSHT  THIHTLSHSH6L [BHLD [HITL g6
QUTBEMTETHMSU|D, SiHlaNwied OMID  QHTHOL HILUSMHSU|ID 26085 JhG6D
o ILTHHID. @FH QFMPeL FMjHhg LWETLT(HSm6L UMM SIETII6NLDS STV Y TTUIFHemIL
LUGSSDHS LS Qg mLHleL QBT MRS LITEn & 606115 HMS&GSLD. A5
QaMALAHLITHEHHGLD, FPSHHMGLD LWIGTLL &Falqul LHW QUIGL SHener  &euui(hiillg &%
o gaidb. SMUALMAUNDL opmis&fenws GCuosmaunerer KQCITUNW  BTEHSET 2605
STHEDL Soh elam@Geag Cumed B SMICLTHUND SYIMUES YTUSMS SH6uollg
BLOG BTG 26086 SPRIK SADHEH ams QbHs SHHSIRED QIfIGSS GCealmn(hid
61631 UMDSHHACMEN. Q&&HHSHIMEG FHL HAOUULTE  BHOLOUD QY UIUTETEH6IT
SpTeusHGHIL 6T SiMlalled MM QSTHOFHIL LD &FTiHS LNJFFmesHener ol gl
LweTum  Geustoi(pld  6T60TM]  SUTTLL 63T CHL(HSHQASBTTHCEN. &(HSHSHIMRSLD  HSUICLIFIL
QeumMQuUM LBTIEBLD 6T601GI LOGUILOMIHS 6UTLDSGISS6N.

Qs HHSHTRMS  HLOIHL  BHLGFlIeuFHEL SRIGEMET  (L(LPMLOWITS
FhubsHsasMEuheTar  Ca.10.9). QuTduiied WOHMID QSTLHEOBIL LIS  SHeLeYFUTN6T
QuiniNwed  glemm  CUITOFlWITSH6T, YUMiFs reeulser, @enGeusted  hieiiied
QML @b LS eueTfFH el OO @b HowreeouNiwmiiiied
SIMLILSEHSG 6T601G| OETMIHS UTITL (h&H&6T. GOILUTS Q&S (HSSHIMRESD CleummMieLIm
2 MPGGLD SMENHG H(HSSHTMISG FOHUITLLTEISH6T Slemevteuiflest  CLI(HLOWIMHE LD
QeumMIQLM UMTLPS SIS 6.



2 Geag all eumrsLGH
Gemeoeadl], QiHw siMiallwicv HSTLLA,

Cemuwsgny Gsgyy Qumiuiwed wOMID CQSTHOBIL LS  SHeLevmiluiled
BOLAUMILD "Heler iMeluwled wmmIb CSTABIL LSS H6TmenLowl  SH6sor(HLillg.LIL|geT
©M&s epmeug Usteml_(hd &HHSSTMIS (CMIRST-2024)  OUTLLTEMI&HET  OMHMILD
URICSEDHUTEMTHEHSE  6T601%H  SIETTUTET  euUMDSHSHISMeTS — CQsflaliuged  ALPFN
SlemL S GMe6oT.

Qs HHSHIMGLD LLGCM HlemmEaned 2 etem eNEhEpmenselt, QUITMILITENIESST,
QaMALBHIL L  QILEIBTHET WOMID 2 MHUSHUITEMTHET 61607 LIOBLD SRS EhSHHenL Gul
S(HSGISemen LFlIMED WHMID QST QeTeTenelld @b Snhe Se1sHms eMemmi@Ld
61601 BM6OT BHLOLHCMET. 2 LCSRIKWID 2 6t LIV HMHS QY TTUFAITATTSHEHLD DHMILD
SiNeaNwd SIMETHERLD SiMalwied WwMHMID QSTHLHIL LSHL Shsaner GHUINL&5H65
LIGTIN&G6METILILD LIGI6MLDSEMETULILD QULPRIGEUTTSHET. QhS SH(HhSHTMIGLD Qener(@hj&eT mmILD
LOTEUIEUTHEHSHES — Seufsaier  gfeney  CLUGSHHUSHGW,  CeuameveUMILILILISHE
Coemauwimssr  Hmeoidener  QUMQUISHEGWD,  SiMalwied  LOHMID  CQSHTLHELHIL LG SHeor
QUEMIESGGLD, BLOG FCNSHSGIL M6 CQHTLINDHGD (PSHWILDTET SHOoms: Q(H&H@GLD 6T
THTUMTSHCm6T.

GOILUTS Ans &(HHSJhIENS SLoILp QuomHunNed 62 (HMISHEN6IISH G
JOUTLLTeNM&E@p5HE 6T601§ LUMITL (h&&6T. Q&HICUT6TD SHHHSTRGSHT HymoLLm @end
SO (WPODUN6TTENT  2GGILILGTHEID  JUTHEMNET  QTeusHmE  HG(HeUSTEOILD
SIEMLOULD. IbL_[H&IClSTEBUIL. (T &(GLD QamHleLHILLILI YL &uled oa1_mM(HeusMHGLD,
LURIGGSTENE CLUGSSHUSHGD Qhd SHIHSIRMS LIWLETUGSSHIDTN SHeN6ITEUDITILILD
CaL(BS&0&TeT&ECMmST.

ICRIMST-24 Q60T (W G(PeUsGL Qb Hsney HMULL 6T HewmeuenLul 6T6urg)
HELEUMLD S HI & G6lT.
SI6OTLIL_ 63T,
Gupgm. 2 CGweg &l eur&LGT,
geaiamijeored Ch@p CULL MeNuled QYImiFs enLOLILD
QURISEEBIT- 560 064, @HSHILIT
Gemeval], QHHW SiNNUIEL HSTLLO, QURISEEE([H-560 080, QHEHUIT.
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L6V H6m606UIT (TGS,

6160.6T610.6T60T. H6LAN HM)6TTLD

CLoeorment GlememIGelhS (], SHLPSLILIT LILSHEMEVSHLNELD
SHemeval], QHHI Lig&eUeTTEFH emLoLiL

Ces. 1. gisal  Hmeusromsag, QerGeusiled  siblaluled  SienLoLITesr
URISaNOLL I, @BHHW Lgsd euemds Semwlilwmmid @b HowreeouNwmiiiuied
Sienoliy gy &weummisst 2 el i "Hefsr siflaliwed  wwHMIDL  AGTLHELHIL LGS 6
uenow St (FUlgUYS6T GMISHS gpmeugl UMl (hd &@hHHImsLD (ICRIMST-
2024)" (7th International Conference on Recent Innovations in Modern Science and
Technology) 61651 & (&SSO 2024 QYLD Y 6601(H, evreuifl 09, 10 & 11 gy Al CoHF&eMed
BLGSHEDG eT6tTUSlL  QUEBLHLDEFEH  SIMLACeT.  CID Q&5 ([HSSTRISLOTEIS
SIMETUBEHGLD (6 HMHE MNIL ILQIDTE QEHSSLD 6T6Tm)| HLOLECMET.

‘glevugleunggdleév swrsd Qg LB psrar aflmL &L (heudlev uweaflsoemen™

61601)  SaMAMG MU  Slglilemnl  LflHed @eLeumned gyule] Q&  (WHUHEUSTED
SYMUER  AOUUTE  SeoLWTg. Syuleumenyser  (ppemowimer  LflsGeon®  oplieme
CmG&mLmed WL HCWL W&F HMhE LmLLL&HmeT 2 (HeUTHs (Llg.ULD.

Qg &HSHIRSHET (PHEW  CHTESCL  FMUCLMHUND  hiefliied  mHMILD
QaMABLL &hEGHISHmen LT QsmeteuCHTEH L (HLebeorned 2 uijhleney iflemied
gmihg SiMeney afleuuGSHHCH PGW. CLYID Q&ESHHSHIRGSEHET QEL&HETES
SNeNwsd oMb QsMALHILLSSHT QFweourd GNSGHID, QUTBL SHefler LLCeum)
UGLIUMLE| (Wemm&eT, [t WwmHmID WBHess QSTAOHLILD GSM&HS <pImMUSFS WwHMILD
SuOMiesT  (PEAWSFHURIGDOTLID Ul mIGHIGH  BGWL. Q&&HSSHTHSSHSH 0
LomesuTe&eT, 2 MM (h  WOMID CeuelBTL (B eNEhEhTeN&HeT MMID  HELONITENTSH6IT
SRS &([HHGHSSHMe HTUALMHUNDL  UFLINSEASTETET BHEL6D GLDHEMEL SHMLDULD.
Cugd, @& Qampeoupmm &FMihe HmeueaThssT Shsergh UHW  SWTFLILSmeT
2_(HhUTSHGEUSMBTET LITmSGemIL 6TeMlenIDIITSES FeN&HSSH 60T eUeNTEFHNSHG QLI(HLDLIMRISTMHMILD.
Ahs HHHHTHGHD SEIQLILTE SlmesiaudH HhGemer LOMID QFWILTHDEMEL GLOGYILD
o LI5S W&FESADHS HSLPOITE eMOU|D 6T6Tm) BLOLHCHET. Q&HHMBU (LPSHEILISHIAILD
QMBS Q&&HSSIRG QeumMeUm 2 amomm eUMpSHISHCHe.

QéamHIIRGL  ADUYD BLES OGHS Arsens (dEEGL  HHSIHIHS
SIMOLILITET]  (LPEMETTEU. Om.ShIS), HRIEGIILILTETT (pemeoTeul. LOM.&eofleum &6,
Co.0.8,7 sevaiibimieued OMID @QerCeueled SiemLienUE CEFIHS SMETTEUIHHESLD 6T60T
LDGOTLL [JEULDITEST UMLDSHIGH6men Q& HleNSGIsASTeTHCMS60.
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mafer siflallwed wHMID QAFTHNOBILUSH lememow  &6vor (B Llg LIL 56T
©GM&s gpraug uaiaim (s &HSHHIRSLD” 660N HHHSTRIGSHMS hisbeails G&.L.g5F
Qumroluilwed wOHMID QAHTLHELHIL LS HeLEYTHUTNEL 09-01-2024 (LPGHED 11-01-2024  6UMY
QenGeuctiled SiemOULL T @eeThy Q&HHSHIMSSHHET MIOLILITATINS (Convener)
Qeweou(h®  QnpHspeme  BLEHGIQUHD QUGB  ADPEFH  LACMET. QS
SHSHSThSESEH6T cpeod Mleliied WMHMID QSTHOHIL L HrmiF&a&er GoHOsT(H
QL  QuEBUTems  SINONWITEISE@EHD  WOMID  SOMUFSH  LDTEUITEUTSHEHLD
LILIEM6BTEML_6UMT&H6NT 61601 BLOLHCMES. GLOGYID, SQUTSHENH IMUFSNSHMeT HHS HLL
Cevhemevs@ 2 WiisHHs Qomerear Qhg SHSHSTRIGD @[ [HLEL HEDTSH MDD
¢T60TM) BHLOUSHCM. Qb S(HSHFHTRGSHHL HeLhG QBMETEHLD (LPSIHEMEL LOTETIEU]TEHEDSHE
ShGETE YUMUFH Liglifenent HOULL6T QSTLI 6@ HIGNHCHTLNS  SMLOU|LD.
SNaNuIL  guleTa&E@Epd MM  QSTHOEHIL L yuleuremsEpd Cajhg LeNg
FUSHMISHMNG CHMULTET  PEEHLLTOUDTET  LIGVAUMSBIITET  HEL6D  LIGHL LIL&Hemer
2_(HhUTSHGEUTTHET 61607  BHLOLSHCMT. @QeUTSHeT ePeLLDTS UL  GHTHLEHIL L HIEHMESBET
CLoeTGLOGYID BHLOGI B Ig6d Liev LSl SHeor(hlillg LIS EHL 60T eUe] (b Slg&HHenons Qbhs
S([HSHHTMIG HEMLOWLD 6T6OTLISI6L LUILDIELEM6L.

“c@(HENLDSH G 6001 HTHTHMHM Hevall 6 (HeuUM(S
eT(pEmLOWLD gLomll LenLSGI"

QE5EDERSCHEHU @(h, MU &Ml &HME SHevalwimeaig SNMUNDHE LWL GLD
SILEUMLDED  SIUMIGG JPIDUINQID 2 HOYd  S6iTend 2 ML UIFH. Q&HGUTeL, GHLD
SO 5S Su(BLgLlL BLLL &TeLR&eT L (HeLeLTs @eueaevd QHSGLD el
LILISDIETENSTES  Slemoujld. @bh% MBTLIg6r  (PpSAW  ChTeHsG  §mUCLMAUNL
SHSHGHIGSHme LN Q&TemaeuCHTEH L (GLeLeNned  Hhelied &MihHg SiMenel
afletiuks8I0uCsH WELW. G Q&&HSSTMESH6HT QeussTsarg  iMalled LHMILD
QamleopILSSHeT QFweLLTH GMSHID, UigshiGHeiler LeLCaIM LGLUTLIO| (LPmM&ET,
mietor O BT QemfdopLUDd GNSS  WImUES  woHmId  Seummies
PSS HIOMIGMETUD  QIOILNISSHIUNSH PG, QHSMEUL  (PEHHWSFIOID UMLHS
Q55HHHTNMEG QeuHMIOUD 2 MWPEH MEISHH CUITARWTSEPSHGSLD  HETIILITSEhHSHGLD
616001 2 _6LOMIHE  6UMLDSHHIHEMEUILD BHETNSHEDOTUID CHFONSHISQASTATHCHE. HIMHMISHGLD
CGumuul L. GuESFTOTIHMOTLD  400-&@GWD  GLMHULL URGCHHUTOTISmeTUD  Q&Tesor(h
Papd  QEEMHHITRGSADGL  QIMUER  QFTLIUTET  6RISEMET DTS
WWHsE&HGL  WNsE SpUumear e Tmel  HeGHHIUIBL TG & L10.97.&60al
Hniauemiseaflsst eneval] (pemereuy. C&. L. prLETLO SUTEHERHGSLD 6ThIGET Co.19.9)1).
QumHuTwied  WHMID QAFHMHOHIL LS SHeOMFluNeT (pHeveuj Gupm. 6T, FrETLH
SIUTSHEHSHGLD, STRIGET  SHELEMHIUTNGT  SIMETHSH  HIOMS  HMLAUTSHEFSHSLD,
CUITARWTSEREGLD 6T60T HeaTMlsnUl 2 & SHTEHGHHCM6T.
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ilalwied  wHmID  CQSTALHIL LTS  Quiniiluied, GCeuHuNuied, 2 uNfluled,
QUTOUIWID LKW LOGHIEOHMENET FMIHSHSH HGW. NN LTS  LflbHE)
Qamemeugest  cpeold  CQHMHLHIL LUSHMmS Ced CubuGSHS QuIID.  SiHlalleneo
SMUALTAUND  SHUSET  cLpeLTHAD, MHS CHMTETEUHET PTG Ll GHsmen
SPUUGSS  Quiend.  @eueurmy Sl Uilhg  Qsmemeugmed  QuITHUINLIENEOULD
QamleopILemsub CobUGSHS @uisyib.

AsICUTETD) SHSHSTHMS goUT(h CFLSDHSTET (P&HHIW CHTEHSLD,  CUITIHET
SiNeNwisd glemm LOHMID QUTNHIUNWIL Glemmuied HemL UMD esTemmI TS FGemern
SMUQLMAUNE Lflhg Q&meelg h@Wb. uweiml iMedlwed wmmib QAFHTLN6LHIL LIS 6o
siemenioll  CUTEG  BGHSS UTTOMLBS SHBSHTHEG UGLSHDG @G WD
QeueuGaiml  LL&MELSSHNGRIGET  OHMID  Hall  Hmieueamhseansn, QenGeussile-

ISTA {6OLOLIL|G 61T eLpeVLD BLSSLILIL(H 6UbHSH6U. (LD&6V &(1h& ST RISLDTET S S| 6TOT6TOTIT
LeL&MELESHLPGHLD  CFsiTemeuNeild, @U6iLTeus &(HSHSIRSLOMNG GFeold Quflwimy
LISL&HEMELEELNEHS SeVILD, CLOETTMITEUS) &(1hS SN RISLDTET S 6T61.6T61. 6T60T

&eval HMIQETHHEID, HIETHTOISH &H(HSIRSONEG HHFH UTTHSTFT LILSHMELUNGILD,
DHSTEUG  SHHSTRGLONEEG  HHOBLCUEOUNEL 2 6imem  LOCEUTTETLDGWINLILD — &hS 6Ty
LEL&HEMELESHLNSSHSVID, YOMUH  SHSTRSONEG CFsemeuiied 2 erem  C&FeoTemest
LEL&HEMELESHLNESHSVID  BeoL LGUMMer.  Qhsmean®h  (PFHL  Q&H&([HSHSTHRISLOTEIS)]
“mefer gyflailwed wHMID AFTLHLHILLGHD Slcuenww  SanGUlgUyseT @M
JLOmeUG| LUGTTTL (5% &HHSHIMISGD” 6T601m  QUWIfled  Camemeuuled 2 6o C&.L1.345
Qumoluilwed  wOHMID  AFTHLBHILLSG  SHevall  HimieueaTHHev 9-11, Revreurfl 2024-60
A enGeusvileL SiemLoLiLTleor L& ey L 6ot BEOL QUMIEDGI. HL_HS uedtestmL (b
SHSHSHNhSHIGET QUL Ceumm QuDment. GCgId  SFsTeTT  aEhEHTENGET  LDMHMILD
LOMTEOUTUT&HET SMUICLMLAUNGD HHiIGHeT SMenelll LKTHE CSHTEuorL6orl).

2 VS  (P(PUGID QMBS ULGOIM LLSMEVSSNSRIGEHT LOOHMILD PImigs
Amieusnseng  emns 104 GumAFLgeEeT  WLOMID  PUMUFSIITETISHT  HhIG6T
Spiameml Hspss QenFHIHIETTIHT. QUTHEHHES 6ThIGET LOGILOMIHS HEoTMIELL,
QenGeustled smjurs QgHlaNss Q&sTNHCOHMD. CEID, Qhs &SHSSIMGD HOULITS
BOLAUD 2 MGlenemiing QobhS Amess CuITAFILTSHET, eveuevd 2enILITHET |
SQLIMLIFE LOIT6BOTEUIT &6, LOMHMILD W aIhenev LDIT6UTELT & (61 & (& LD heoTNEmL
Q55 &IHQSTTHCHTLD.
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7™ International Conference on
Recent Innovations in Modern Science and Technology (ICRIMST-2024)

9-11 January 2024,
Day - 1 (09.01.2024)

Registration: 8.00 am to 9.30 am
Inauguration: 9.30 am to 10.30 am

‘ Time

Speakers Name

9.30 am to 10.30 am(Ragam Hall)

o,
“w, S,
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3
3
]
(o) :
z
K
2
&
R
wou

Institution

Chair Person: Prof. S. Seetharaman, Chairman, ICRIMST-2024

Plenary Talk

10.30am to 11.00 am

Prof.P.Ramasamy

SSN Institution

Plenary Talk

11.00am to 11.15am

Prof.P.Kolandaivel

Life time Achievement
Awardee(2022)

Tea Break

11.15 am to 11.45 am

Chair Person: Prof. P.Kolandaivel

Keynote Talk

11.45am to 12.15 pm

Prof. Umesh V. Waghmare

JNCASR, Bangalore

Keynote Talk

12.15am to 12.45 pm

S.Jayabharathan

Lifetime Achievement
Awardee (2023)

Keynote Talk

12.45am to 01.15 pm

Nellai. S. Muthu

Lifetime Achievement
Awardee (2023)
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Lunch 1.15 pm to 2.00 pm

Ragam Hall

Dhanam Hall

Pallavi Hall

S&H Seminar Hall -1

Time

Chair: Dr. B. S. Sreeja

Chair:Dr.G.Ramalingam| Chair:Dr.M.Prasath

Chair:Dr.R.Robert

2.00pm

Prof. D. Velmurugan

Prof. S. Sudhakar-MSU

Prof. D. Nedumaran

Prof. C. Sekar

2.30pm

Prof. K. Srinivasan

Dr. V. Anbarasu

Dr. S. Aravindan

Dr.P. Srinivasan

3.00pm

Dr. P. Birava Ganesh

Dr. R. Radha Perumal

Dr. R. Murali

Dr.M.Balaji

3.30pm

Dr. S. Sudhakar-CSIR

Dr.V. Pandiyarasan

Dr. A. Senthil

Dr. R. Pandeeswari

Tea Break and Poster Presentation (PP-1 to PP-35) 04.15 pm to 04.45 pm

4.00pm

Dr. S Madeshwaran

Dr. VijayaShankar
Asokan

Dr. R. Navamathavan

Dr.P. Manimuthu

4.30pm

Dr. P. Vijaya Kumar

Dr. K. Thenmozhi

Dr.M. Senthil Pandiyan

Dr.N. Arunadevi

5.00pm

Dr.R. Siddheswaran

Dr.A.Nishara Begum

Dr.A.Thirumoorthi

Dr.H.Arul

05.00pm to
06.00pm

Thesis Presentation -1

Oral Presentation -1

Oral Presentation -2

Oral Presentation -3

Poster Presentation
05.00pm to 06.00pm

Keynote talk: Dr. Nachimuthuk Gopalasamy, NASA, USA
06.00pm to 6.40pm
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Speakers Name

Institution

Chair Person: Prof. Ponpandian, Bharathiar University

Plenary Talk 09.00am to 09.30 am Prof.C.R. Selvakumar Water Loo University,
Kanada
Plenary Talk 09.30am to 10.00am Prof. J. Kumar MK University, Madurai
Plenary Talk 10.00am to 10.30am Dr. K. Gunasekaran University of Madras
Plenary Talk 10.30am to 11.00am Prof.N.Ponpandian Bharathiar University
Tea Break 11.00 am to 11.30 am

Ragam Hall Veena Hall Pallavi Hall S&H Seminar Hall -1
Time Chair: Dr. B. S. Sreeja| Chair:Dr.G.Ramalingam | Chair: Dr.M.Balaji Chair: Dr.R.Robert
11.30am Dr. D. Balaji Prof. D. Nataraj Prof. R. T. Rajendra Kumar Prof.R Ramesh Babu
12.00pm Dr. M. Magesh Dr. K.Sethuraman Dr.Hema Prabha Dr.A.Murugesan
12.30pm Dr.P.Samual Dr. S. Kottieswaran Dr.C.Vijayanand Dr.Vinoth Kumar
01.00pm Dr.S.Gokulraj Dr.M. Prasath Dr.N. Suganthi Dr.R. Ranjith Kumar




ICRIMST - 2024

Lunch 1.30 pm to 2.30 pm

Ragam Hall Veena Hall Pallavi Hall S&H Seminar Hall -1
Time Chair: Dr. B. S. Sreeja Chair:Dr.G.Ramalingam| Chair: Dr.M.Balaji Dr.M.Prasath
2.30pm Dr.P. Thanga Durai Dr.K. Mohanraj Dr. M.Britto Dhas Dr N. Priyadharsini
3.00pm Dr.C. Varatharaj Dr.M. Jayaprakashvel | Dr.R.Robert Dr. V.Loganathan
3.30pm Dr.T.C. Sabari Girisun Dr.N.Shanthi Dr. S. G. Nagarajan Dr.V.Kathirvel
4.00pm Dr.R.Selva Kumar Dr.S. Parvathi Dr.P.Vijayan Dr.P.Periyasamy
Tea Break and Poster Presentation (PP-51 to PP-200) 04.30 pm to 06.30 pm

Oral /Thesis

Presentation  [Thesis Presentation -2 Oral Presentation -4 Oral Presentation -5 Oral Presentation -6

04.30 pm to 05 to 15

06.30 pm

(Dr.K.Kandasamy, Dr.S.Kottieswaran, Dr.N.Karunagaran, Dr.S.Sabarinathan, Dr.J.Kalyanasundar, Dr.M. Srinivasan)

Panel Discussion:Chair:Dr.K.Gunasekaran

06.30pm to 07.15pm

Cultural Programme and Dinner

6pm to 7.30pm
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Day-3

Talk ‘ Time Speakers Name Institution
Plenary talk
Prof. S. Gunasekaran
President, Indian SpectroPhysics Association
9.00 am to 09.40 am
Chair Person: Dr.T.M.Sridhar, University of Madras
Keynote Talk 09.40am to 10.10 am Prof. A .M.Kannan ASU, USA
Keynote Talk 10.10am to 10.40 am Prof. V.Ravindran IMSc, Chennai
Keynote Talk 10.40am to 11.10am Dr. B. S. Sreeja Anna University
Tea Break 11.10am to 11.30am
Ragam Hall Veena Hall Pallavi Hall S&H Seminar Hall -1
Time Chair: Dr. B. S. Sreeja | Chair: Dr. T. Sheeba Chair: Dr.M.Balaji Dr.N.Karunakaran
11.30am Dr.C.Inmozhi Dr. T.M Sridhar Dr.S.Parthiban Dr.Shanmugabharathi
12.00pm Dr.S.Sindhusha Dr. Sasikumar Dr.M.Saravanakumar |[Dr.P.Janani
12.30pm Dr.T.Sheeba Dr.A.Chandrasekaran  [Dr.Manikandan Ayyar [Dr.V.P.Devarajan
01.00pm Dr.Prabha Kannan Dr.G.Ramalingam Dr.M.Mariyappan Dr. R.Parameshwari




ICRIMST - 2024

Lunch 1.30 pm to 2.00 pm

Ragam Hall Veena Hall Pallavi Hall S&H Seminar Hall -1
Time Chair: Dr.M.Srinivasan | Chair: Dr. A.Chandrasekaran| Chair:Dr.M.Balaji Chair:Dr.S.Sindhusha
2.00pm Dr.N.Vijayan Dr.B.Chandrashekar Oral Presentation -7 |Oral Presentation-8
2.30pm Dr.R.Arunkumar Dr.M.Rajasekar
3.00pm Dr.K.Kandasamy Dr.J.B.Sudharsan

Tea Break and Poster Presentation (pp200 -pp250): 03.30 pm to 04.00 pm

Special Talk(04.00 pm-4.30pm)

Prof. G. TamizhMani

Director

Photovoltaic Reliability Laboratory (PRL)
Arizona State University, Arizona 85212, USA

Valedictory Function
04.30pm to 05.30pm
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FLEXIBILITY, STRUCTURAL TRANSITIONS AND QUANTUM GEOMETRY
OF ELECTRONS IN CRYSTALS

Umesh V Waghmare
Jawaharlal Nehru Centre for Advanced Scientific Research, Bengaluru, Karnataka- 560 064, India

E-mail id: umeshkruti@gmail.com

ABSTRACT

While structural stability of a material and its mechanical behaviour are central to any of its
applications, its instabilities are responsible for structural transitions with interesting signatures in its
functional properties of technological relevance. We first illustrate this with exotic ferroelectricity in
HfO2, which has the potential to be useful in development of ultimately high-density memory chip.
We then present analysis of entropic stabilization and descriptors of structural transition in a high
entropy alloy NbHfZrTi, demonstrating how the internal lattice distortions peak at the transition.
Flexibility of geometrically interesting framework crystals, such as metal organic frameworks, is
important to their applications. While closely linked to rigidity, a precise measure if flexibility has been
lacking. We present a quantitative measure of mechanical flexibility and uncover its mechanisms
from analysis of different types of crystalline materials. Finally, we introduce quantum geometry of
electronic structure in a crystal, its intimate link with certain metallic states, and illustrate how it
influences anomalies in measurable properties.

Key Words: mechanical flexibility, entropy alloys, quantum geometry,
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EFFECT OF MUTATION ON AGGREGATION MECHANISM OF
ALZHEIMER’S AB1-42-HEME COMPLEX: A MOLECULAR DYNAMICS
SIMULATION STUDY

P. Kolandaivel
Periyar University, Salem — 636 011, Tamil Nadu, India.

E-Mail: ponkvel@hotmail.com

ABSTRACT

Alzheimer's disease (AD) is a kind of neurodegenerative disease, commonly reported as progressive
memory and cognitive deficits that ultimately lead to dementia. In the molecular view, aggregation of
Amyloid B (AB) peptide leads to the onset of Alzheimer’s disease (AD). Recent experimental studies
show that His6, His13 and His14 are the three active binding sites present in the AB peptides. Those
binding sites were bound with heme to form AB-Heme complex, which hinders the aggregation process.
We apply molecular dynamic simulation to investigate the aggregation pathways of AB-Heme peptides.
The above three binding sites were mutated by Glycine residue individually and generate three
complex systems such as AB(His6Gly)-Heme, AB(His13Gly)-Heme and AB(His14Gly)-Heme. These
complexes were simulated in explicit water using gromos53a6 force field. We found that the His13Gly
mutation increases the B-sheet contents (75%) in AR peptide. On the other hand, heme binds with
His13 residue of the native peptide and plays an important role in reducing the formation of p-sheet
content (50%) in AB peptide. This finding is in agreement with an experimental study, which showed
that the effect of mutation on His6 is not directly involved in 3-sheet formation, but the effect of mutation
in His13 and His14 is involved in B-sheet formation. our results are useful in understanding the pathway

mechanism of aggregation of AR peptides.
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SILICON CRYSTAL GROWTH TECHNOLOGY FOR PV APPLICATION IN
INDIA
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ABSTRACT

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. Recent days, 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 are mainly determined.
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 diameter 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 part of present work
discusses a local and global model of numerical investigation on the thermo-mechanical behaviour of
mc-silicon growth process during directional solidification. 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 fulfiled by imports from the other countries. We installed the
indigenously developed directional solidification furnace in which 15 kg, 800kg 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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Currently, we have developed solar cell fabrication Technology in our lab based on indigenously made

silicon wafers.

blwrelled @flw spafl L)6sTH6VBIES EEST6T FleddhETesT Lilgd eueridd
b & 4 Q) g
@ mriflevmIL LD
or. Feaflarger, Cu. @) rmoamLs)

6T6YV.6T6TV. 6T6T pli16Y 6WLOWILD, 6T6VV.6T6VV.6T6HT Hevall Blmjsussrid, GlFsiremesr-603110

ilestesTEhFeL: ramasamyp@ssn.edu.in

916 F (b LD

<%HMeL Sflaflsirsnio aflFluilsr Ly “YHnae YdbsGaur 9)ifléhsGaIT (1piq LTS YTTE @ (HeIMH DDV
WHEDT[H UewES YDMEVTSH LTHM (LPIGW LD’ . STDHTL euTpailsd HNHMeD @)THEHLOWITS sPESTM). 6THIGHET
Cprésd @Gfw spafl 9 nHmeney 6T HYHMEVTSE WTHMICUG Y &LD. FLIBLI STVBIGOTTS, Giflw gafl F&d) epsvid
Qs @Gflw sefl WsTsmisarTargl GOILULNL s@Ghsersy WleiFTrid swrfls@gh wry From eTfFsEs)
Qo LBisellsd  sarmrs Anpg  allethigGSarmgl.  @Gflw  gefl  lersed  FHwimrfle @b
QarfhFremevseafley Aellbasrer Frihs GHMMELSSSCer ClLHIOLIBIG sudldsHlearmer. GOlLuTs, SenssFri
L &sTES Pewmuilsd euemisslu@md ueugs Fdlssrer Lgs Sigseflsey @) BHbHgH 2 (HeuThsLiu@ILD
Cwevedllw HHHECer  YyFlsearallsd LWSTURSSLILGHH BTN eT6leTefled BT  eLpLLIGILIT (KL Heifl 6t
FEIISSHTEWL, GHMDboeaileney, ClFwsVsImerT, Gbalhey Herenio LHMID sTaflw GlFwed wpewmulled Fwimmliiy
GursiTmensusCer STTewTd 9y@Lb. Geweu CUITETMH HTTRTHBISHETTEV 6p6lfLOl6iTHVBISET 2 M LIS WiTeriHerfsar
CaremeusEhsaTs, @erenmwt QrmildFfwreriser 2 wi &5 usdLgs HAOlSTer SHLigewwl 2 (HeuTd @
FlewFaTi LR SWTSHD CSTIVBIL LGems 2 (Hourshg wWwnHduilsy FRUL®H au@SlSTDeTi. LeLIGsH
AeQlsreir  sueriliiler Gumrg), wraseflsst wuBiE, ofpuUlye), WdHShIGET, @)L LICLIWTeYy L THI]
CUITSTHENUSEET (LPSHEWILDTETENUHETTS SHeTL_PlwliL’_ (HsTener. @UILINTL ST maTsSSHID Gl spefl
lersevdhdler Lweim Smenesr CrflewLwirs uTldsHearmer. @&iflw earsmseafler LweTUTL 19HETS
2 (HeuTSHSLBILD 2 WTGTD CETevTL Lilg&BISH6T eUaTiLILISNHBTT HeTer GlGTLdleL mL LiBiISHefed 6TevvTevwflwiev
wrlfl 2 (Heursswrersg WhHw UBE auSlsHarmg. @GHWWETHESS0 LIWeSTU@L UV  LIgHF
AflsraarTengl, @GwDHS GwpUThH LTHH wHmId Fo Yeraldy wuraluerer  TEHLIGLIT(HT
C&ETTLswausarTs CHemeuLi(HSlSTDGI. HewL (pewm LigsH euemidflulled, GleuliLd wmHmib Blewm uflwrhHm
Quissailwed pgereow @b GupugTed s upPlu yiflsedsr euduepd widusgiann CupH
aHBIMGI. FELISTLTS Aedlamret eueriliy wpenmullsh GeuliL-@wssaile) FTibhs LISTL ST LiGLILITII6
QFiiw Geuliubd wHmID Blewp Frins @)@mUuflorest wHmid wluflwresr wpee Heu rHlEeTTeTg)
LweTURSSLIUL B auHSlSTDGl. euemrwmisEsiul L Counurl Hpewm, eUeDTWMIGHLILL L FoDiLpenD
LWHMID suewTMISSOILL L LHLO6ST (pewm CUITETD (pewmH6T, Lgs susridfullest GUTg 2 (HH@ QL LD
WHMID UTTHS LIlgHbBeT LIRTLEOT LITeUsHSTWITESSLD wHmd u@Glurile) GFiiw GL@pbure b
vweTuRSSLILRFSTmeT. Fsueuriiey s (Hewruiler @b UGS WTTS, SlMFFTI LIgHTHSD (Lpenmullsy
uevlitigs  FAellGaTer sueriliyipewmbsrear Geuliu-@uissailwe) Fribs LITL BT —6TesuTeut ulluiey
LevesTTiiedlssT eLpeLh L) rglfl wHmih wpepe @ wrHlfl Clarest® alleurTdsEHlng,.

prBiIGsT Garsemer augally  CumGsraverar uiels @hSwrailey suwrflssii’ L
2 _mVOSTI(D), FIT(HH6TTHeYLD FresenTds 2 srer 15kg, 800kg Hefldamrer cpsv CLIT(HL BT FT 6uig6u

5


mailto:ramasamyp@ssn.edu.in

wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

Gouriilew Carersevefley 9 bGsLLl (B Slrrenwul GELH cpsvd 2 HESILIBGEIDS. S (BHLILITL Tevr
Qeutius uflwrHmsslest allewarsurs o HEwW AellGaTer HPUMLO(HHHI CevTs HeiT suariddl aildlsid
lem/hr @ pa@wrm WEhe SLBHLuThLeT 2 mnwensussliu@Sngl. 2 wpuweeudbsiiul L Fedlds et
U &Ed U Slewssemer Clarenthlsitar  oewllECarensy  SHerhisaflst CeT@GLLTSE  HeWLDBHSE (HE ELD.
SLU_HLUUTL () 6T6Y(HHBMET 2 Hhdh (LPewMUilsd TMHMIeuSBeT cpsVLd FledldHEHTeiT LilgHhHemdb 2 6mM ILIeN6Ud: ELD
CQurs gHU@BL ewllsGasremey @)L CLwTey wLHMID SHG STrewTwreT Geuli  @missad
QY FwaIHenm GMMLUILISHBETET Y116 dh6T 6TBISHTTY Cm6lETsTeriLl’ (H sumalermer. Hedlsmsmer @ iflw
speifl LleiTHEVEWET SWITIHdHGHD LPeHMEHBTET Y IieYHEHLD 6ThIGETHI Y lleyd Fremevuilsy CmblsreTeriiLit (B

8 (IH P 6STM6IT.

4
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Ariviyal Mudhumunaivar Sethu. Gunasekaran, Ph.D., D.Sc.

TANSA Awardee, Dean, Research & Development, St. Peter’s Institute of Higher Education and Research,
Avadi, Chennai — 600 054.
Founder President, Indian Spectrophysics Association
Former Head, Department of Physics, Pachaiyappa’s College, Chennai — 600 030.
Former Registrar, Periyar University, Salem.

E-mail: deanresearchspu@gmail.com

Website: www.ispa.org

ABSTRACT

Spectroscopy is a major tool in analyzing many physical, chemical and biological phenomena and it is
being used widely in various laboratories. Mid-Infrared (IR) spectroscopy is an extremely reliable and
well recognized fingerprinting method. Many substances can be characterized, identified and also
quantified. The technique of Attenuated Total Reflectance (ATR) has in recent years revolutionized
solid and liquid sample analyses because it combats the most challenging aspects of infrared analyses,
namely sample preparation and spectral reproducibility. Overall, sample preparation is easier for liquid
transmission studies when compared to solid transmission sampling, but both suffer from inevitable
reproducibility issues, given the complexity of the sample preparation methods. In addition, preparation
can be very messy and time consuming and is further complicated by difficulties is getting sample to
matrix ratios correct and homogenous throughout the sample. The materials involved are fragile and
hydroscopic and the quality of measurements can be adversely affected if handled or stored incorrectly.

The technique of Attenuated Total Reflectance addresses these issues.

An attenuated total reflection accessory operates by measuring the changes that occur in a totally
internally reflected infrared beam when the beam comes into contact with a sample. An infrared beam

is directed onto an optically dense crystal with a high refractive index at certain angle. This internal
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reflectance creates an evanescent wave that extends beyond the surface of the crystal into the sample
held in contact with the crystal. It can be easier to think of this evanescent wave as a bubble of infrared
that sits on the surface of the crystal. This evanescent wave protrudes only a few microns (0.5 p - 5 p)
beyond the crystal surface and into the sample. Consequently, there must be good contact between
the sample and the crystal surface. In regions of the infrared spectrum where the sample absorbs
energy, the evanescent wave will be attenuated or altered. The attenuated energy from each
evanescent wave is passed back to the IR beam, which then exits the opposite end of the crystal and

is passed to the detector in the IR spectrometer. The system then generates an infrared spectrum.

ATR spectroscopy is a dynamic technique for materials characterization. But the better utilization
of science gives an opportunity to use FTIR — ATR in the advanced materials characterization. The
sensitivity of Fourth Derivative FTIR ATR spectroscopy is well understood with the bulk fill composites
used in dentistry and the Nanocellulosic Fibrils extracted from Natural fibres. The changes in
crystallinity of the fill composites and Nanocellulose are manipulated with the internal absorption ratio
in the zeroth order FTIR-ATR spectra, whereas, the spectral difference is visibly highlighted in the
Fourth Derivative FTIR-ATR spectra. It is also employed for early diagnosis and monitoring the status
of diseases. The average and Difference FTIR spectra are also obtained and deployed for materials
characterization. This shows that the materials characterization technique also grows along with the

exploration of Modern materials.
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ABSTRACT
Nature has provided wealth of resources which can be used to cure /control various human ailments.
Compared to the terrestrial resources research works in marine natural resources are not that much.
We now face drug resistance in TB and also in Antibiotics. As the average age is increasing steadily,
the age-related neurological diseases like Alzeimer’s and Parkinson’s occur in large numbers. By 2050
it is expected that more than 60% of the population will suffer from neuro problems. Deaths due to
Heart problems and Cancers are alarming. The research work mainly reports the control against the
above-mentioned diseases using the natural resources. Reported results of success in using these

resources prompted to reveal the mechanism behind the cures. Mass spectrometry along with
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molecular docking and molecular dynamics simulations studies revealed many bioactive compounds
which play a major role in curing the various human ailments like inflammation, viral diseases, neuro
problems, certain cancers and cardiac problems. The presentation will cover these aspects in a

detailed way.

W (HHH HewT(H Ul LiLjsefley @lumends auerhissT, 2 wilflwdds %eveneudssir
CuumrAflwir 1g.Ceued p (H&H 6T
prmiiFAl Cuurdfwir, uCur @) sredleflwfs usrefl, SRMIST, sriLrhigersgri, Gsrener 603203.

lettesrepasv: shirai2011@gmail.com, velmurud@srmist.edu.in
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Science and Technology in Ancient South India
Vijayanand Chandrasekaran

Associate professor, Department of Chemistry, School of Advanced Sciences, Vellore Institute of Technology,
Vellore - 632014, Tamil Nadu, India.

E-mail id: vijayanand.c@vit.ac.in

ABSTRACT

Analysis of archaeological artifacts leads to understand the ancient culture, life of our ancestors,

science and technology prevailing in those days. Pottery shards are common artifacts that are
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obtained from archaeological excavation. Here we investigated the pottery artifacts obtained from
Keeladi excavation. The pottery shreds contain black coatings. These black coatings were intact and
some are shiny and polished and has luster properties. Various analytical techniques are used to
characterize these potteries shreds to understand the nature of the coatings and its properties.
Surprisingly, the analysis revealed the presence of single, multi-walled carbon nanotubes. The
average diameter of single-walled carbon nanotube found to be about 0.6+0.05 nm. This is the
lowest among the single-walled carbon nanotubes reported from artefacts so far and close to the
theoretically predicted value (0.4 nm). These nanomaterials were coated in the pottery’s that date
backs to sixth century BC, and still retain its stability and adhesion. To our knowledge, this is the

oldest man-made nanomaterials!!!

In this talk, the significance of these findings and the lustre properties of the coatings will be

discussed.

Key Words: keeladi, ancient tamil, Ancient South India
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PEROVSKITES BEYOND SOLAR CELL APPLICATIONS

R. Muralidharana and K. Meerat

aDepartment of Physics, Saveetha School of Engineering, SIMATS, Thandalam, Chennai
bPostgraduate Department of Physics, Women’s Christian College, Chennai — 600 006

E-mail: muralicgc@gmail.com
ABSTRACT

Perovskite, a simple crystal structure with general formula ABX3 has regained attention after the

invention of methyl ammonium lead iodide (MAPI) for solar cell applications as the efficiency has
increased from 3% (first resported-2009) to more than 20% in a short span of time. Even though there
are so many advantages of MAPI, there are a few major hurdles which restricts it for commercial
applications. Hence there are so many papers published to overcome these issues mostly for solar cell
applications.

Perovskite structure offers a huge chemical space where enormous number of compounds can be
synthesized for varied applications. In this presentation, we will explore perovskites beyond solar cell
applications and to mention a few: multiferroic, light emitting diodes and photocatalytic applications
also. We will start with oxide perovskites both as thin films and bulk materials for multiferroic

applications and shift to halide perovskites for LED and photocatalysis in detail.

@ Mw LlesTEev LwsTUTHSHEHS G LUUTHUL L GlLGTTeusvends L (hd 6T
@)rr. wprefsresr?, &.5ymr°
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(CdTe/CdZnTe) CRYSTAL GROWTH, CHARACTERIZATION, AND THEIR
APPLICATION

Magesh Murugesan*, Santosh Swain, John Mccloy
Institute of Material Research, Washington State University, Pullman- 99163, USA

E-Mail: magesh.murugesan@wsu.edu.com.

ABSTRACT
Cadmium Telluride/Cadmium Zinc Telluride (CdTe/CdZnTe) are semiconductors which exhibits
superior properties for various applications requiring solar cell and room temperature radiation
detector. It has better performance in terms of charge collection efficiency, energy resolution, and high
mobility compared to other materials. CdTe/CdZnTe are traditionally grown either Vertical Bridgman or
High-pressure Bridgman technique. The crystals were grown at various growth rates, temperature
gradient and excess tellurium. Crystals were studied by XRD, Hall measurements, defect analysis,

electron transport properties, and efficiency of detector.

(CdTe/CdZnTe) L &b suemidsev, @wedLITIo] LHMILD BT LIwiesTLIT(H56IT
wp.w8xsas*, S.5585me, M .o meir
QUL s6r OprriiFd] Bmieuerid, suraflbiL 6T TBleY LIVSHMVSSHWPSHLD, 96IMesT-99163.
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DESIGN AN ORGANIC MOLECULE VIA QUANTUM CHEMICAL AND
CRYSTAL STRUCTURE PREDICTION METHODS

P. Srinivasan
PG & Research Department of Physics, Chikkaiah Naicker College, Erode, India.

Email: sriniscience@gmail.com
ABSTRACT

Computational modelling and quantum chemical methods are enable the definition of a large

number of molecular quantities characterizing the reactivity, shape, electron density and binding
properties of a complete molecule as well as of molecular fragments and substituent’s. The ab /nitio
crystal structure prediction method lies in the application area where a successful prediction method
can give a good understanding of the crystallisation process, and also the prediction of highly energetic
molecules might decrease the level of experimental risks. The computed theoretical parameters are
gives two main features: firstly, the compounds and their various fragments and substituent’s can be
directly characterized based on their molecular structure only; and secondly, the proposed mechanism
of action can be directly accounted for in terms of the chemical reactivity of the compounds under
study. Quantum chemically derived parameters are fundamentally different from experimentally
measured quantities. In using quantum chemistry-based parameters with a series of related
compounds, the computational error is considered approximately constant throughout the series.
Further, the quantum chemical methods reduce the number of experiments required and allow one to
do more experiments that are intelligent. The computational material design via molecular modelling
and ab inifio quantum chemical methods viable routes prior to the synthesis of new organic solids with

desired properties.
Keywords: Crystal structure prediction, DFT, MOLPAK, Gaussian and ESP
GouresnTL_Lb Geugluflwisv HMILD LGS HeWLOLIL (Lp6ITHEwfILIL] (Lp6w M 6T
auflwmrs @ S CLPVEIn DD 6119 616W LD 6V
pewesTaui. GlLim.& evfleumFesr

PSSV HMID Y rmiiFd uipLilwed giewm, Adbsinur prudssi ssvsprl, FErmH-638004,

SUPBTH), @blwir.
wlesrearepaev: Sriniscience@gmail.com
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COMPUTATIONAL MODELING AND MACHINE LEARNING ON mc-
SILICON GROWTH PROCESS BY DIRECTIONAL SOLIDIFICATION
METHOD FOR PHOTOVOLTAIC APPLICATIONS

M. Srinivasan, R. Madhesh, P. Ramasamy
SSN Research Centre, SSN Institutions, Chennai-603110, Tamilnadu, India.

E-mail: srinivasanm@ssn.edu.in
ABSTRACT
This talk begins with an introduction of solar energy and solar cells with more emphasis on silicon solar
cells. The various bulk silicon crystal growth methods are discussed with more details of directional
solidification of multi-crystalline silicon growth process. There are several challenges in mc-silicon
growth process by directional solidification method. Attempt has been made to solve those difficulties

using numerical model. The outline of the problem in the thesis has been described. History of
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numerical methods and applications in crystal growth process is described. Also, my presentation
deals with the local modeling of Marangoni effect on melt flow and heat transfer characteristics at small
scale silicon melt during the directional solidification of mc-silicon growth. The fluid flows and their heat
transfer characteristics like velocity field, vorticity, conductive heat flux and convective heat flux are
simulated for the various Marangoni numbers. Also, numerical investigation of dimensionless numbers
Peclet numbers and Reynolds numbers were carried out. One of the possible causes for fluctuations
of the growth rate is the non- stationary convection in the melt. The simulation results in the present
study indicated the existence of the flow regimes and their dependency on the temperature gradient
under study. Also, we have investigated the quality of silicon wafers by machine learning based on

experimental data.
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ORGANOMETALLIC RUTHENIUM (I1) COMPLEXES BEARING VERSATILE
COORDINATION BEHAVIOR OF PYRIDINE/PYRAZINE-CARBOXAMIDE
LIGANDS: STRUCTURAL DIVERSITY AND APPLICATIONS

Dr. Vijayan Paranthaman
Department of Electrochemistry, Saveetha School of Engineering, SIMATS, Thandalam, Chennai, 602 105,
Tamilnadu, India.

Email: pvijayanmsc@gmail.com, vijayanp.sse@saveetha.com

ABSTRACT
A series of organometallic ruthenium (Il) complexes containing pyridine-carboxamide ligands, HLBT/B!,
(HLBT = AL(benzo[d]thiazol-2-yl) picoline/pyrazinamide and HLB' = Af(1H-benzo[d]imidazol-2-yI)
picoline//pyrazinamide) have been synthesized. All Ru (Il) complexes have been characterized by
using various spectroscopic techniques (FTIR, UV-Visible, 'H, '3C, 3'P NMR and ESI-MS), conductivity
and elemental analyses. The solid-state structures of all Ru (ll) complexes, except 2, were
substantiated by the single crystal X-ray diffraction technique that revealed versatile coordination
modes of two bidentate ligands varying between N-N and N-O modes. All Ru (II) complexes exhibited
a distorted octahedral geometry with a bidentate ligand while other coordination sites are occupied by
either anionic CI- or neutral co-ligands (CO, PPhs, CH3CN or (CH3)2SO). These well-defined ruthenium

(I) complexes have been utilized for catalysis and bio applications.
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GUNN-HILSUM EFFECT IN SILICON: NEGATIVE DIFFERENTIAL
RESISTANCE IN SILICON NANOFIBERS THAT CAN BE CHANGED BY
TEMPERATURE.

Daryoush Shiri,!, Amit Verma,2, Reza Nekovei, 2, Andreas Isacsson’, C. R. Selvakumar3*,

M. P. Anantram#

"Department of Physics, Chalmers University of Technology, SE-41296, Gdéfeborg, Sweden.
2Department of Electrical Engineering and Computer Science, Texas A&M University-Kingsville, Kingsville,
Texas, 78363, USA.
3Department of Electrical and Computer Engineering, University of Waterloo, Waterloo, Onfario, N2L 3G,
Canada.
4Department of Electrical Engineering, University of Washington, Seattle, Washington, 98195-2500, USA.

E-mail: shiri@chalmers.se

ABSTRACT
When Electric Field is applied to the compound semiconductors like Gallium Arsenide, electrons gain
energy and at a certain electric field, the electrons transfer from the low effective mass direct sub band
to a higher effective mass satellite sub band which lies ~300 meV. As a result of this electron transfer,
electric current will decrease. As Electric field is increases current decreases and this results in the
negative differential resistivity (NDR). As a result of this negative differential resistivity (NDR) resulting
from the transfer of electrons from the two sub bands, high frequency microwave oscillations occur.
This is called the Gunn-Hilsum Effect. Such an effect is not possible in indirect band semiconductors
like Silicon where the energy separation between the sub bands are large and the transfer-induced
NDR is unobservable. Using Density Functional Theory, it is shown, for the first time, that in Silicon

nanowires of 3.1 nm, under +3% strain and an electric field of 5000 V/cm reversible negative differential
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resistivity (NDR) and Gunn-Hilsum effect can be achieved and the strain can modulate the resistivity
by a factor of 2.3 for Silicon Nanowires. This was first reported in Scientific Reports in 2018. material

which moves with saturated drift velocity from cathode to anode
(a) (c) (d)
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Figure 1. Comparing the band structure of bulk GaAs and Si and NDR-induced oscillation in a Gunn diode. Band structures
of (a) Gallium Arsenide with direct bandgap. Direct and indirect sub bands are called I and L valley, respectively. The energy
offsetis 300 meV. (b) Negative Differential Resistance (NDR) for GaAs as a result of velocity drop for electrons which migrated
to high effective mass (L) band. The NDR emanated from a large ratio of effective mass of indirect to direct conduction sub
band which is about 100 for GaAs. (c) The electric network shows how compensating the loss of an electric LC resonator
using a Gunn diode with NDR results in a perpetual oscillation in microwave frequencies. (d) Band structure of bulk silicon
with more than 1 eV offset between I" and X valleys which explains why there is no NDR in bulk silicon. (e) The second type
of Gunn oscillation (intrinsic) is a result of self-repeating formation of accumulation/depletion sandwich inside the bulk material
which moves with saturated drift velocity from cathode to anode (As reported in Gunn Effect in Silicon Nanowires: Charge
Transport under High Electric Field, Daryoush Shiri, Amit Verma, Reza Nekovei, Andreas Isacsson, C. R. Selvakumar, M. P.
Anantram, Scientific Reports, volume 8, Article number: 6273 (2018), 10.1038/s41598-018-24387-y)

Fledlssreflev seir-@)evap (Gunn Hilsum) aflenerey: Hedldasmresr prGesrmr
@) swpufled LIheuW HewHeUTeV LOTHMEHIn1q W LiGed W 6THTLD 6w LD

(negative differential resistance).
sfyya A1, gflsa Gaugor 2, @Crer CpsCasreuris 2, gy balMwrs: Pasb@Gast 1, O\F.G)rr. GlFevaudk@Lomi

3%, 1. u. YeTHSITID 4
wesrearepaev: shiri@chalmers.se
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sredlwd g iflewerh) CUITHTD GMDSHL GIlEafle) DT SLewL &H6fle) LIGBTATWSSLD ol Sdnl_ I BleVisiTer
erglridlesresiias (€lectrons) e Psevresr gy mmensors QunILELTWEI, Chry sL G Ll oL ullsy &) mbg ~300
meV Hmev @ewL_Glauafluilsd o _drer FiewewrdsLGgIlLL ewL @ (satellite valley or subband) wrmyib.
BIWTSSHL_SSHILIUL L ulley  erdlifleraflsallar  sLGs BHeom (Mass) lswrs GHEGL YHVTE
WeTGerml_L_GFlssT Sjemey @Gewpuyd. @serre Lgalw st sewLwip (negative differential resistance)
gHU@LL. @Bl uGailw TSl HemL WdeTe LileiTer1pdhspLd LlesT@eormr L pid GLogYih & (1PLD H|eWeVEUGED, 2 i
9| BTCl6usTIT BISHTLIHTHTHS IjeweV&6T 2_(Heurdl GeuafliL@FaTner. @)g st - §sva (Gunn Hisum ) eflspearsy
st ILI(HE BTG, YeTTeL (B)suailemearsurssg FAedldsrer GUrssTn ChIiquITE: SeDLOWTS DMV LIL DL 2 siTer
GODSLGFHeML ahuLTg. HAdldarer Gureatnaupmle Lswridlsitesfl (hole) 2 ey Lswridmesr L svL_ulesr
(Valence band) o_s¢ oyhmepis@ Cohrgwrss sLggitiul e ullsr Gsopw g mmsv (bottom of the conduction
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band) owwBSHmssTs (Indirect band). giewews sLggit Ll ewLwid e 9Hs RHDL @ewL_Geuef
O&T6ITIY (h S L0. sTaarGou Bsuailemarey Blawprg). sTdlidleretl 9L THSHE sammisar G msrens (Density Functional
Theory, DFT) wewpuilsitug senfllgg 3.1 prlarmfii el Lapster prsrr @)soipullsy +3% sewsey (strain)
shg1 5000 Viem wlsirerr1pss1b ShsTeL Fedldareasiiapih @)bs &6t — @)eVa 1D aflenersy erHLIBILD 6TETM) (LPS6IT (LHSEVT S
@susumiiailsy ST L LL@BSlsTng @)bsl LGalw sTdliw SewL b L5 &dbdnlgigl 6TTMID. HWL LDGHMSH 2.3
&g rHmeuslevgl sTeTmid ST L LL(BSaTmg). @eusuriie) wasrwsors 2018 oy oyew@ Scientific
Reports srstreniid oy uiailgiflsv Gleustluil i’ L g;.
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SHOCK WAVES INDUCED SOLID STATE PHASE TRANSITIONS ON
BULK AND NANO MATERIALS BY TABLE-TOP SEMIAUTOMATIC REDDY

TUBE
S.A. MartinBrittoDhas1:2

1Shock Wave research Laboratory, Department of Physics, Abdul Kalam Research Center, Sacred Heart
College, Tirupattur, Tamilnadu, India- 635 601
2Department of Mechanical Engineering at Keimyung University, Daegu, South Korea-42601
E-mail: martinbritto@shctpt.edu

ABSTRACT

Research on shock wave-induced phase transition of solid-state materials has emerged as one of the
standout research topics in recent years and consistently gaining momentum in such a way that it
would open the flood gates for identifying many more materials for potential industrial applications
which include materials in extreme conditions and sensors. The effect of shock waves on gas medium
is well understood compared to the liquid and solid media. Since the velocity of shock waves in the
liquid and solid media is very high compared to the gas medium, understanding their effects are quite
complicated. Our research group is fascinated to investigate the material properties of both bulk and
nano systems in shock wave-loaded conditions so as to enable better understating of the properties of
materials in real time applications. In our laboratory, we have a couple of shock tubes which can
generate different shock waves with varying Mach numbers from 1-4 with which shock wave recovery
experiments can be conducted. We have performed the shock wave recovery experiments for nano
crystalline materials such as CdO, MnOz, Cos04, a-Fe203 nanoparticles and bulk single crystals such
as TGS, NiSOs crystals and found some interesting crystallographic, molecular and magnetic phase
transitions. The detailed analyses as well as results of the shock wave-induced phase transitions will
be discussed during the presentation.

Key words: effect of shock waves, phase transition
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MICROWAVE ASSISTED HYBRID NANOSTRUCTURES FOR
SUPERCAPACITOR APPLICATIONS

P. Periasamy™, V.P. DevarajanZ
'Department of Physics, Nehru Institute of Engineering and Technology, T.M Palayam, Coimbatore-641105,
Tamil nadu, India
2Department of physics, KSR College of Arts and science for Women, Tiruchengode-637215, Tamil nadu, India

E-mail: periasamy29@gmail.com
ABSTRACT

The present report deals with the preparation of pure WO; and Cd-S and Zn-S doped
nanostructures by microwave-assisted wet-chemical technique. The particle size of as-prepared
electrode materials was analyzed by XRD and estimated average particle size was +20 and £18 nm.
The associated chemical groups (WOs, CdS, ZnS) present in the electrode materials were investigated
by FTIR spectrum. The optical band gap also found to be favorable for charge carriers. The surface
and morphology of electrode materials were examined by SEM and HRTEM images and rod shape
morphology was observed. The thermal analysis (TGA &DTA) showed that as-prepared electrode
materials were thermally stable. The electrochemical analysis exhibited that the highest capacitance
of 246 F/g, 650 F/g and 172 F/g respectively for the pure WO3 and Cd-S, Zn-S nanostructures. Their
capacitance retention was also excellent (more than 90%). Finally, CdS loaded WO3 nanocomposite

was recommended as excellent electrode material for practical fabrication of supercapacitor devices

Keywords: Microwave, nanostructures, Tungsten, CdS and ZnS nanoparticles.
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dTDSSIGSTL_ OB gl WearCoaugdlulwey ugliumibsurerg grw whmio Cd-S, Zn-S prsrr &L L sowliyseflesr
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SPUTTERED HIGH MOBILITY INDIUM SILICON OXIDE THIN-FILM

TRANSISTORS
S. Arulkumar, S. Parthiban, *

Advanced Materials and Devices Laboratory, PSG Institute of Advanced Studies, Peelamedu, Coimbatore,
641004, India
E-mail: spn@psgias.ac.in

ABSTRACT
Development of ultra-high definition (UHD) flat panel displays requires the fabrication of thin film
transistors (TFT) with small feature size, very high mobility and wide optical band gap. Metal oxide
semiconductors based TFT are known to have high mobility and wide optical band gap. Among the
various metal oxide-based semiconductors, indium oxide-based system has the best performance. The
high carrier concentration of the indium oxide system can be effectively suppressed by the addition of
Silicon (Si) to enhance the semiconductor behaviour.

The indium-silicon-oxide (ISO) TFT deposited with 5% oxygen partial pressure and post
annealed at 100 °C exhibits a saturation mobility of 31.7 cm?/V. s, on-off current ratio of 2.3x10'9, turn-
on voltage of -5 V and sub-threshold swing of 0.25 V/dec. The effect of annealing temperature on ISO
thin film revealed the phase transition from amorphous phase to polycrystalline phase at a temperature
of 175 °C and a slight increase in the surface roughness with the increase in the annealing temperature
was observed. The ISO TFT fabricated using the ISO thin film post annealed at various temperatures
exhibited excellent electrical properties in the temperature range of 100 °C to 250 °C and the highest
saturation mobility of 39.1 cm?/V.s was achieved for polycrystalline ISO TFT post-annealed at 200 °C.
The impact of the channel dimensions on the electrical properties of the ISO TFT indicates that the
major factor influencing the properties was the channel length which determines the turn-on voltage
and mobility whereas channel width has prominent effect on the maximum current flow between the

source and drain contact.
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GROWTH, STRUCTURE, OPTICAL AND QUANTUM CHEMICAL

CALCULATIONS OF ORGANIC SINGLE CRYSTALS
Sindhusha S
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Department of Physics & Research centre, Nesamony Memorial Christian College, Marthandam, Tamilnadu,
India.

Email: ssindhu25@gmail.com

ABSTRACT
Organic nonlinear optical materials were designed for a wide range of electro-optical devices, optical
signal processing and optical communication. Nonlinear optical (NLO) single crystals of L-Glutamic
acid with p-Toluene 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.

Key words: Absorbance, MEP, Photoluminescence, HOMO-LUMO, Optical property.
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ol L med u@liumiiedsst epsord sessrLplwiii’ 1 g1 LGPTS - e ellswesrglmesr Ligd MESP suswriiu b epevid
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STRUCTURAL, OPTICAL AND SURFACE PROPERTIES OF TRANSITION

METALS DOPED METAL OXIDE NANOPARTICLES
K.Prabha

Department of Physics, Mother Teresa Women'’s University, Kodaikanal, Tamil Nadu, India

E-mail: mtwuprabha1980@gmail.com
ABSTRACT

Semiconducting metal oxide nanomaterials (SMO) are prominent materials for scientific and
technological advancement in nanoelectronics, optoelectronics, photovoltaics, magneto-optics,
magnetoelectronics, and photonic devices. These materials act differently than bulk semiconductors
due to their distinct chemical, physical, electrical, and Surface properties. Nanoparticles of tin oxide
(SnO2) doped with transition metals were synthesized through the chemical precipitation method. The
powder X-ray diffraction patterns of pure and doped samples showed tetragonal rutile structure and
crystallographic space group (p42/mnm) (136), consistent with the standard JCPDS File Nos. 41-1445
and 70-6995. The band gap energy value for pure and transition metals doped SnO, nanoparticles
exhibits a red shift. PL emission peaks at 370,418, 421, 435, 450 and 467 nm were observed, revealing
an increased intensity for the peak attributed to O-vacancies and a small blue-shift and in its position
due to dopant atoms possibly incorporating in the host SnO- lattice. The antimicrobial activity studies
done for pure and transition metals doped SnO, nanoparticles.

Keywords: Co-precipitation, PXRD, Optical, Photoluminescence, Electrical Conductivity

CLmi QFwwiiul L Qi L 6V Y dEenF®H HTETT HiH6THerf 6T &L L ewLoLiLy,
spaflwilwed wHmId CHUTliL LIewsTL 6T
Gs.flpumr

@upLilisy giewm, S|esTeNST ClGTFT LHEM T LIVBENVGHLPHLD, CBTEHLGHTeTsV, SLODHTH), @)HIwT.
Weirerepasv: Mtwuprabha1980@gmail.com
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QFlseTLSigmI Ol L Hsema® prlarm Gwiieflusvey (SMO) eretrugy BTGewrm
sToVS L rresfldsey, QUGLT eTevdhL rresflben, ooGuTLGLrGaursvLmullde, GoderGLm-
LI &6V, HTHS 6TVSL TTevflGen whHmID coGUTL L Tesfls Friearniseaflsy g plalwsd HMILD
TV BIL LI (1peTCRTHMSHIDHTET (pdhasl GILITHL 6T @G, @)bs LT KL SH6T eummler
SeflbgiaunTer QraFrwer, 2 L 60, ller wHMID COHUTLIL] LSTLH6T SHTTanrorTs Clrss
GHODEELSHFHewer el allsHwrFors CFwsLLBHFHSTDT. 19607 YHWFL 1967 HTEETT
gi1zemer (SNO2) wrHY 2 CevrasmisEpLer CLTU GFwwiiul’ L @) rerwer wenpliGlurfley
peOM VLD PHBIFleWeNTHSLILL L GI. Hrw wHmid CLrl Qe inwdiul L wrglflseaflsr grer
6TH6W0-CF 1900 1T Mool 1T Fag6iT 6ulgaumisei, Blewsvwmesr JCPDS GariiLy stevsrassir 41-1445 wmhmiib

70-6995 2 _1_etr @)ewtds0mer Ol rTGasTesrsy fhL 1g60 jewLoLiL] LMHMILD Lig & ailer6lsusf] @
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(p42/mnm) (136) g Fweunewms sriiguwg). SNO2 préerT gissrser Gl GFinuiiu’ L gru
LHMID TMIHD 2 CeVTSHBI%EhSHS T GLenTL GewL_Gleuef] 9HM6L Iy HAeuliLy rHMHeH
QeusflliL®s g8 mag1. 370,418, 421, 435, 450 wmhmib 467 nm @)sv PL 2_10lipey 2 _Faplemsvseir
srewriitl Ler, O- sreduilmiser wHmid APlw Beo-orHMID STTNTLOTS 2 FFHL L GHl6iT
9B 5NG5 Sailrid wHMID 9 H6T BlewsVbseiTemouiledt HTrewToTas GLTUTL Hamidaer SNO2
GevLl 19610160 B)eWenTHSLILIL UTID. GTW LHMID TMIHV 2 CVTHBISEHSSTH OlFiwiu’ L

969719 69L& SrmLilwed GlFwsouml B gy ieyssit SNO2 BrEerT gGiHsTHemar 2ardhasL1LIHGS WG
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THE WORLD OF ELECTRON MICROSCOPY - THE MATERIALS ASPECT
Dr. P. Thangadurai

Professor, Centre for Nanoscience and Technology, Pondicherry University, Kalapet, Puducherry 605014, India

Email: thangaduraip.nst@pondiuni.edu.in, thangadurai.p@gmail.com
ABSTRACT

Recently, demand for various types of materials is highly increased. In particular, materials with
high performance for different applications such as nanoelectronics, optoelectronics, energy storage,
solar photovoltaics, etc are in high demand. Compared to bulk materials, that are larger in physical
dimension, are done away with and a new class of materials called as nanomaterials started emerging
for these applications with highly improved performance. When the physical size of the materials is
reduced to the spatial dimension more or less equal to the Planck’s quantum length, these materials
show completely different but better characteristics compared to their bulk counterpart. Normally,
materials with a size of 1 nm to 100 nm, at least in one dimension, are classified as nanomaterials.
Science at the nanoscale regime is completely new and evolutionary. Preparation and study of these
materials’ properties are very interesting field of research. Characterizing them is quite challenging,
particularly, understanding their microstructure is crucial in determining their application. Having these
in mind, this talk will give introduction to the world of electron microscopy and its application to
understand the nanomaterials for variety of applications. Since their microstructure plays an important
role in deciding their properties, understanding these materials using electron microscopy is important

and will be discussed.

6TEVE LT T63T [ 63T B6WT T 5] 2 _6Va51D - G\ (HL_ 61l 68T JLDFLD

U. $BISGH6HT
Cuyrdfwir, prGsrm gyMlailwisy wHmi CGTflevBIL L1 ewLowid, LiTenTiy FCFT] LIVHMVEHSHLSHLD, HTeVTGLIL,
ya15Gam 605014, @)hglwm
lettesrepaev: thangaduraip.nst@pondiuni.edu.in, thangadurai.p@gmail.com
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LweTUT(HSEhGSTeT 2 wi  CFwsdmeir GamentL  QUT(HL SEhbE ) Hls Coemeu 2 sreng). GTHSL
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GROWTH AND CHARACTERIZATION OF CHALCOPYRITE
SEMICONDUCTOR SINGLE CRYSTALS FOR MID- IR APPLICATIONS

N.Karunagaran2* and P.Ramasamy®
aSRM Institute of Science and Technology, Chennai, Tamil nadu, India.
bCenter for crystal growth, SSN college of Engineering. Chennai, Tamil nadu, India.

E-mail: karthickkaruna@gmail.com
ABSTRACT
Ternary chalcopyrite with the general formula A'B"C,V' (A = Li, Na, Cu, Ag; B = Al, Ga, In; C = S, Se,
Te) are of considerable interest because of their potential optoelectronic applications as solar energy
converters, nonlinear optical (NLO) devices, light emitting diodes (LED) and detectors. Chalcopyrite is
a type of semiconductor. Usually, these compounds belong to two crystallographic categories
according to the identity of A cations. If A equals noble-metal cation (A = Cu, Ag), the compound
crystallizes in tetragonal system. If A equals alkali metal (A = Li, Na), the compound crystallizes in
orthorhombic system. There are many known ternary A'B"CV'; chalcopyrite semiconductors where
A= Cu, Ag, B=Al, Ga, In,Ti and C= S, Se,Te. The chalcopyrite structure can be obtained by doubling
the zinc-blende structure along the z-axis and filling the lattice sites. The chalcopyrite semiconductors
are more suitable in IR nonlinear optics than oxides owing to their much wider transparency range and
much larger NLO coefficients than oxides. The I-1lI-VIl; (ABCz) chalcopyrite phase possesses the

tetragonal structure, with four formula units per cell. Each A- and B- atom is tetrahedrally coordinated
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to four C- atoms, while each C- atom is tetrahedrally coordinated to two A and two B atoms. I-1lI-VI;
chalcopyrite compound consists of a low melting point group Ill element (A1, Ga and In), a volatile high
vapour pressure group VI element (S, Se and Te) and a group | noble metal having a high migrating
activity in the solid.

The present investigation deals with the synthesis, growth and characterization of AgGaSe,
AgGa$,, AgInSe,; and AgGaoslnosS2 single crystals for mid-IR applications. The grown crystals were
characterized by various characterizations to understand and study about their properties and

applications.
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GHODEBEL_GB %6 o GITeT6uT. z- 9|FFsv B15B BT LD-H6VEm6Y SL_L_6WLDLI6MLI @iy fiLrdd),
9|s911%CHTen6U HOATHIGEMET BIFLILjeuSHT (LpsUld FTVCHTemLIHTL emwlisnLll GumsevTd. FreVBsHTemLIEDIL
GODEELGS%6T IR Chflwed 9svevrg spafluledlsy ydEemaBsswer el hleayb GLThEsLwTaTene, 676lssrestlsd
Supmler urhs QeusfiliuenL Gaerewid eurioy wHMID YysewFhsewer alll. GQuiflu NLO  @swramiser.
sHCuTemsw  iialley, wHSw-SsFfeuliy LwsTuTHsERssTer AgGaSe2, AgGaS2, AgInSe2 wmmiid
AgGaoslnesSz ehewmit LigsBiseafleT QBT@GLIY, euarTidd] LHMID &HHITSH FIBIGD6TS HSBWTHTHMSG|. T HS
LG & BIGET Sjeunmlesr LisssTL &6 whmib Liwestur(haemerts LiflhgGarsreugn @ oyliiey GFiiaugn@h LGsum)

GHENTTHFUIBIGHETTEV 6UeWSLILI(H G LILI(H 6T M 60T
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WATER AND WASTEWATER MANAGEMENT: CHALLENGES AND

OPPUTUNITIES

Dr. N. SUGANTHI,
Assistant Professor, Department of Chemistry, L.R.G Government Arts College for Women, Tirupur-641604.

E-mail: suganthisaravanan@gmail.com
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ABSTRACT
Industrialization and urbanization have led to production of enormous amount of solid waste and
soluble wastes which ultimately reach the environmental segments. Water and wastewater
management is the most challenging due to the complexity of pollutants from the residence areas,
commercial buildings, agricultural sectors, and all sorts of processing industries. Establishment of
effective treatment method is the need of the hour which otherwise can have massive impacts on
ecosystems and human lives. Among the various water treatment methods, activated carbon
adsorption is found to be the promising method of water treatment which also serves the purpose of
solid waste management. Activated carbon acts as functional material and creates an opportunity for
wastewater management due to its ease and economic viability. In this presentation, the use of
activated carbons prepared from agricultural wastes for the removal of Congo red dye from textile
wastewater are taken for discussion by batch and column studies. The surface characterization of
activated carbon has been studied using SEM images and FTIR data. Kinetics and equilibrium data
have been studied to develop an efficient and accurate design model for removal of dye. The important

thermodynamic, regeneration and reusage of spent carbon parameters have been discussed.
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2 hourSlsime. @)bs sifla)sst FHNIFEGPDVF CFSTDeL bgl WIsHUT L THUBSSISSTDEST. GquilBLil
LGS B6IT, suewsilad S 1g L BIG6T, aileuFTId HIeWMEH6T LHMILD HeNETHS] UDHITRT ClFWVTHESS Olb TS 61D
2 6irar THS6M6T FEHOTHT FHTeWL HTTEWILTHS B LHMID HifleybT GVTERTENLD LBEYLD FOUTEVTETHTHD
STRTLILRFI DG, FHMIFGHWV HswioliLsHefleid wesfls surpailaid Gl srésbisemar ssHUBSHHIn LG L DT
FHFsMNlY  popow  pneeig  sTsHlsr  Comenurgh. LLGam BT EgSlafliy  pewpasals,
QerwOLPSSILL L sTiusT GuhUTTiL o Blehssd qatug B ssdsfliysasrar polsmad e penwrss
sretiLGFGI, @)1 slbsifla) Gweraswulls ChrasssiHGh 2 sa|Sngi.

BGsaewpgimrurLedled, mejeaflls sflapifle @mbg sTRIGCHET Aoty sFrugms YsDDIOISDHETS
afleusrs siflasensd @ mhg SWTASSHILL L QeudLBSSILL L sTiusTsaisr Lwustur® Osm@s whmib
Bred opiiiayssr apeid alairssEnE TOsSIS QsTareriL@ADS. QFuOLBSSILL L sriuafsr Guhuriy
garemw SEM  uLmiser wphmin FTIR  greweuls vweru®sg  opiiey  Qeuuliul (Herarg). Friusens
BDYIAISHETET FIMeLOWITET WHMID FHisVeSwLoTeTr aigeispliL wrglflepw o HaiTdhs Guisbsallusd wHmib
FOBw Hrey ey OGFLnwliLl Rerergl. GFvall Ll L. &TiUsT jereydbsaflsst pHawiwTer GleuliL

@lussailue, LBEnHeurdsd whHmID wniLwesTUT®H Y dlwensy aileursldaliLil (HeTars.
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RECENT TRENDS IN DOCUMENT IMAGE PROCESSING

Dr. D. Nedumaran,
Professor & Head, Central Instrumentation & Service Laboratory, University of Madras, Guindy Campus,
Chennai 600 0025
E-mail: dnmaran@gmail.com, dnmaran@unom.ac.in
ABSTRACT
Document Image Processing (DIP) stands as a specialized domain within image processing, focusing
on the examination, identification, and manipulation of document images. In an era dominated by
electronic document storage and transmission, the demand for precise and efficient document image
processing has surged in significance. DIP encompasses a diverse array of techniques and algorithms
crafted for extracting text, graphics, and other content from scanned documents, subsequently
transforming this data into functional and searchable electronic formats. Its applications span various
sectors, including finance, healthcare, legal, and education, contributing to automated form processing,
invoice handling, archival storage, and document retrieval. Given the escalating volume of documents
produced daily, DIP emerges as a pivotal technology, automating and streamlining document
processing for heightened speed, accuracy, and cost-effectiveness. The DIP process unfolds across
multiple stages, including image acquisition, pre-processing, segmentation, feature extraction, and
classification. Image acquisition involves capturing high-quality digital images of the document, while
pre-processing encompasses tasks like noise reduction, contrast enhancement, and skew correction.
Segmentation entails the separation of the document into meaningful regions, such as text, images,
and other graphical elements. Feature extraction entails identifying and extracting relevant document
features, such as font size and style. Classification involves categorizing the document based on its
features and content. Despite its evident utility, document image analysis confronts several challenges
and limitations that impact the accuracy and effectiveness of the analysis. This paper delves into the
salient features of document images and their processing methods, leveraging state-of-the-art image

processing techniques to retrieve pertinent information from damaged manuscripts.

S euewTLl UL ClFWeTdHEHSBleir FLOLGSlw CLmds @6
pewesTaui Hr. 6B H)LoTmeiT,
GuurdAfwi wHmid iwnGHemsveu, WHSIW &malser whHmib CFemer Iy ieusd, CFITENTLI LIVSHMEVEHEHLPSELD,
Hlewrlg euerTsLd, GlFssremesr 600 0025.
Wsitesrepasv: dnmaran@gmail.com, dnmaran@unom.ac.in
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Speuewtl UL QFwevrssid (Document Image Processing (DIP)) sterLig) LiL & Qawevréssgglsv sph AmriLyds
FHOMLOTSH 2 6T6MGl, @)% DpeUHTLI LI BIS6N6T D16, VL WTETD WHMID DSWTEHSHD pdlweunMsD) &eueTLd
Craisg1#mg). srerem opeuewr Gl whmib uflorppd Yslésn CFQIsgID GloTmpu @LpsdlsD,
Slevedlworesr HMID Spewowrer peuswrlt UL CFwWTSSSSIDsTaT CHemer (WPSEWGSHIUD UTUIHSSTS

o_wiibglerengl. DIP-oyerg) sumig (Scan) epevid Qupliiul L yeuswtiisefledhhgl 2 60T, auenrsemev (SlrmLisen)
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whHmid Lnm 2 drardsmisemerts Lfls6s@ULUSHETS  eugeuswwdssiul’ L LVGaum| BIL LIBIGST HMID
auflpewmesewer 2 srenL_Galwigl. Ulstert, @)hss sreweu GQFweouri (B wHmd CHL SHdnlqur  LleiTesTaEn)
QUG QUBISETTS WTHNISMEI. @6 LweTUT(HS6T Bld), HSTHTID, FU LD wHmID Hevall 2 srefl’ L LVGaum)
Slewmseafled Lrailujsirerg. Gueb, Sresflwbig Lger GFWeOTESD, ML 1gUI) DHSWITEHSE), SHTLILISG
Garufliy wHmIb peuewrd B GO By ySlweupnn@d ukisaflllil) QFuidlng). Serefl swrfléssiu@o
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PUEGUOSSIFDSI. QFV, LLSwFL CUDIFE, Wi CFweTssd, M550, jbsbd NSC5HS50 whHDID
umSLILBHSSHIH 2 erafl L. e Blewevsaflsy  DIP-ullsir  Qrwsoyemrm  allfleuswLdng. UL Gewg
DHWSILOSSIBD THTUS oSBT o wisr Gebswysop (14g8llLed) LLBISDET DSlILHDICIDS
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UMTHEMV FnMIH6T CUITETN TdSLperar LGdlsenTasl LINGSng. ban LNNG6sHEHH0 T6TLSI 6TLLHSI(H
Ojerey HMID oL CUIren GGTL L W LeuswT HbFbiGHemar SjewLwirerd s Llfs6sHliLemg
2 GTML S@GHBMEI. UMSLILIBGSHD 6TOTLSE ST IDFBIGET LOHMID 2 6TTL_SHSBl6T g LILienL_ulled
QOUMTHDS MDSILBSSINMS 2 een_SGHngI. @bs wswpseflsy Cgeflamer LuwsTLTE @)BHsCUTSID,
SpeUSHTL LIL. LIGLILTIISY LISV FeUTeVEHET LMHMID euribL|SHewen sTHTG&ETardng), @)g ugLliumbealls g svedlwid
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INVESTIGATION ON THE GROWTH AND CHARACTERIZATION OF

ORGANIC CRYSTALS FOR NONLINEAR OPTICAL APPLICATIONS

A. Senthil
Department of physics, SRM Institute of Science and Technology, Ramapuaram Campus, Chennai-600089

Email: tasenthil@gmail.com
ABSTRACT
In the last few years, there have been intensive research efforts in exploring, and developing useful
and efficient, second-order or third nonlinear optical materials for various applications such as electro-
optic switching or modulation for telecommunication and frequency conversion for laser sources at new
wavelengths. Molecular materials such as organic systems in which chemically bonded molecular units
interact in the bulk through week Vander Waals forces. Optical nonlinearities in these systems are
often considered to be primary. In general, organic nonlinear optical crystal not only possesses the
high optical nonlinearity but also the favourable thermal and mechanical properties when it's compared

to other compounds. New organic single crystals of Imidazolium derivatives were grown by slow
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evaporation solution method. Optical, thermal, structural and mechanical properties were analysed by
UV-vis-NIR spectrum TG/DTA, and Vickers microhardness test. The Hirshfeld surfaces analysis
determines the theoretical inter and intra-molecular interaction with the aid of colour coding. The results

will be discussed in detail.
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SPECTROSCOPIC PROPERTIES OF RARE EARTH DOPED GLASSES- A

RESEARCH VIEW
M. Mariyappan,

Assistant Professor in Physics, Department of Science & Humanities, Dr. Mahalingam College of Engineering
and Technology, Pollachi, Tamil nadu, India.

Email: physicsmari@live.com
ABSTRACT
Rare earth elements (REEs) exhibit great optical behaviours and hence they are highly focused on the

photonics applications like Lasers, amplifiers, display devices, White light emitting diodes and in other
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optoelectronic devices. The host matrices around the rare earth (RE) ions in any materials
(crystalline/non-crystalline) cause significant effect on their spectroscopic behaviours. Through Judd-
Ofelt theory (JO theory) one can identify the crystal field effect on the RE ions though they are shielded
well enough. An amorphous system, glasses doped with RE ions draw much interest due to their
peculiar properties in the field of photonics. The structural studies of the RE doped glasses explored
through the XRD and FTIR spectral measurements and the optical characteristics are examined
through the Absorption spectra. Through the absorption spectral measurements, oscillator strength
values have been determined and hence the JO intensity parameters (Q\, where A=2,4,6) are
calculated. Further these JO intensity parameters along the luminescence spectral measurements lead
to determine the lasing properties like transition probability, branching ratio and stimulated emission
radiation cross section values of the prepared glasses. By using decay spectral measurements, the life
time of the excited states can be determined. Recently, various nano particles are embedded in to the

glass matrices in order to study their impacts on the luminescence properties of RE ions.
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INTRODUCTION TO Li-ION BATTERY AND SAFE HANDLING PRACTICES
S. Sudhakar

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

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 (LIBs), 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.

As the energy density of batteries increases, battery safety becomes even more critical if the energy
is released unintentionally. Nowadays accidents related to fires and explosions of LIBs occur
frequently worldwide which have caused serious threats to human life and health and have led to
numerous product recalls by manufacturers. Therefore, safe handling of LIBs is of equally or much
more important as that of the manufacturing considerations. This presentation particularly aims on the

awareness on the safe handling of LIBs and the disposal practices of batteries.
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HIGH POROUS BIO-METAL ORGANIC FRAMEWORKS FOR ENHANCED
CO2 GAS SENSING MATERIALS

Jeyaperumal Kalyana Sundar
Department of Physics, Periyar University, Salem — 636 011, Tamil nadu, India.
Abstract

With the rapid growth of the economy and global industrialization, pollutions especially airborne
ones have become one of the most severe threats facing humanity. In the practical scenario, air
pollutants are highly complicated and can be generally described as particulates, liquid droplets, gases,
or mixtures of the above. Major gaseous pollutants include sulfur oxides (SOx), nitrogen oxides (NOx),
carbon monoxide (CO), and chlorofluorocarbons (CFCs). To control this air pollutants MOFs are very
important material which have high porosity and environmentally friendly. 1-D homochiral nanoporous
[Ni2O(L-Asp)(H20)2]4H20 synthesized using nickel oxide and aspartic acid. By increasing the pH of
the reaction, these helical chains were connected 3-D porous chiral framework by additional [NiAsp2]»
units that exhibits 1-D channels with dimensions of 8x5 A. Using this same aspartic acid, 1D homochiral
AA-derived nanoporous MBioF, [Zn(Asp)]_H20.19 has been synthesized to increase the connection
through Asp ligands which leads to the formation of 3-D framework with cavities having a volume of 33
A. Glutamic acid(Glu) also has been used as interesting ligand to create a 3-D MBioFs series using
transition metals formulated as [M(L- or D-Glu)(H20)] H20 (where M is Cd(ll),17 Zn(ll),20 Cu(Il),21 or
Co(ll)). Multidentate mode Glu ligands as coordinate to different metal ions; each octahedral metal ion
is coordinated with three Glu ligands. The resulting 3-D structure with large chiral 7x9 A 1-D channels.
To increase metal-organic framework porosity, the complexity of linkers has increased. For
constructing mesoporous metal-organic frameworks that addresses the size of the vertex rather than

the length of the organic linker.
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INORGANIC-ORGANIC HYBRID NANOSTRUCTURES FOR

MULTIFUNCTIONAL APPLICATIONS
DEVARAJAN V P

Department of Physics, K.S.R College of Arts and Science for Women, Tiruchengode, Namakkal — 637 215,

Tamilnadu, India.
Email: vpdevarajanbu@gmail.com

In recent years, the inorganic—organic hybrid nanostructures has getting more attention due to

their interesting interfacial structures with long-term stability which results in the synergistic

enhancement of their multi-functional properties for various applications. To achieve these

nanostructures, several approaches have been made by researchers via different components design,

synthesis and structural layouts with different results. Especially, the 1I-VI semiconducting hybrid

nanostructures have shown interesting unusual properties. However, many reports are based on high

temperature processes, multi-step processes, environment hazards and etc. To solve these problems,

in the present work we have adopted novel routes to produce ZnS, CdS, ZnO, CdO, CuO hybrid

nanostructures with efficient, low-cost and environmentally friendly approaches. Hence, the prepared
hybrid samples were characterized by XRD, FTIR, HRTEM, UV and PL techniques to know their

structural, morphological and optical properties. Further, the hybrid nanostructures lighting, energy

storage/conversion, sensors, photocatalysis and bioactivity performances were investigated and their
interesting results were discussed in details.

Keywords: Hybrid nanostructures, Novel routes, Multifunctional properties/applications.
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FERRIMAGNETIC HALF HEUSLER ALLOYS FOR WASTE HEAT
RECOVERY APPLICATION - FIRST PRINCIPLE STUDY USING
DIFFERENT EXCHANGE-CORRELATION FUNCTIONALS

J. B. Sudharsan*, Shobana Priyanka, Srinivasan, Elavarasan, Ramasamy, Fujiwara
Department of physics, chennai institute of technology, Kundrathur, Chennai-600 069, Tamilnadu, India.

E-mail: jbsudharsan@gmail.com
ABSTRACT

ZrMnSi and HfMnSi half Heusler alloys with magnetic ground state are investigated through
density functional theory. The different exchange—-correlation functionals (GGA, LDA, PBESol and WC)
are used to study these alloys. The equilibrium lattice constants and corresponding ground state
energies are calculated using these four approximation methods. From GGA functional, the obtained
band gap for ZrMnSi is 1.268 eV and HfMnSi is 1.311 eV. The reported alloys are predicted to be half
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metals from different potentials, where those alloys show semiconductor character in minority spin
channel and also exhibit metallic character in majority spin channel. The studied alloys are
mechanically stable and ductile in nature. The total magnetic moment of -3uB is obtained in the
reported ferrimagnetic alloys. The obtained thermoelectric figure of merit for ZrMnSi and HfMnSi is
0.46 at 1200 K and 0.31 at 1200 K respectively, it shows that these alloys are the potential candidates
for waste heat recovery application, and they are also useful for spin flip device application.

Keywords: waste heat recovery, Ferrimagnetic half Heusler alloys, DFT
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EFFICIENT CATALYSTS FOR ELECTROCHEMICAL WATER SPLITTING

N. Ponpandian

Department of Nanoscience and Technology, Bharathiar university, Coimbatore — 641 046, Tamilnadu, India.
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E-mail: ponpandian@buc.edu.in
ABSTRACT

The past few decades face extreme weather patterns disrupting the usual balance of nature. This
poses many risks to human beings and all other forms of life on earth. The impacts of climate change
on different sectors of society are interrelated. As the majority of the world's energy consumption needs
are met by fossil fuels, replacing it with a clean energy source that is more powerful and energy efficient
is the need of the hour. Taking that into account, Hydrogen fuel reduces carbon footprints when
compared to other energy sources with zero emissions, fast charging rates and no noise pollution.
One of the exciting ways to extract hydrogen is through the water splitting process. Separating water
into oxygen and hydrogen is realized through Oxygen Evolution Reaction (OER) and Hydrogen
evolution Reaction (HER) respectively. Various methods for water splitting have been used like thermal
decomposition, photocatalytic, electrocatalytic, photoelectrochemical (PEC), etc., among which the
simplest, most efficient, cheap, and clean methods for the production of hydrogen are electrochemical
and photoelectrochemical water splitting. Water Splitting occurs at 1.23 eV thermodynamically,
however, in practical, the energy required to break water is greater than 1.8 eV Efficient catalysts can
reduce the extra energy required for water splitting and facilitate efficient hydrogen production from
water.

Keywords: Electrocatalysis, Water Splitting, clean energy, Hydrogen Production
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EFFECT OF SHOCK WAVES ON FEW AMINO ACID CRYSTALS AND
MAGNETIC PHASE STABILITIES OF A FEW BINARY OXIDE FERRITE

MATERIALS

Robert R
PG & Research Department of Physics, Government Arts College for Men, Krishnagiri 635 001, Tamilnadu,

India.

E-Mail: roberthosur@yahoo.co.in
ABSTRACT

The study on the impact of shock waves on non-linear optical crystals is significant because it changes
the materials’ functional properties. The impact of shock waves on L-histidine hydrochloride
monohydrate single crystals confirms that it does not undergo any kind of crystallographic structural
transitions at shocked conditions, but significant structural deformations have been noticed and such
deformations significantly reduced the percentage of the optical transmittance of the test crystals. The
impact of the shock on cobalt chloride hexahydrate doped L-histidine hydrochloride monohydrate
single crystal confirms order—disorder type phase transition. The extensive analyses of the Li2SO4.H>0
doped L-Alanine single crystals lead to the conclusion that the structural and molecular stability at
dynamic shocked conditions. These address that the materials are adaptable for aerospace,
microelectronics and optoelectronic applications.

Further, this research is focused on the crystallographic and magnetic phase stabilities of ferrite
nanoparticles (ZnFe204, NiFe204, CoFe04, MgFe2O4 NPs) at dynamic shock wave-loaded conditions.
No significant crystallographic and optical changes occurred by the impact of shock waves for all
prepared test samples. Interestingly, ZnFe204 showed switchable paramagnetic to super-
paramagnetic behaviour during the shock wave-loaded conditions. Magnesium and Nickel ferrite have
a stable magnetic phase at shock wave events. In the case of CoFe;0s, the hard ferromagnetic nature
turns into the soft magnetic nature at shocked conditions. The shock wave-induced changes in
magnetic states can significantly alter the function of ferrite materials and such kinds of experiments
will be the new opening door to the synthesis of new classes of magnetic materials with novel functions.

Keywords: Shock wave, Ferrites, Magnetic phase, Structural phase stability
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INVESTIGATION OF OXIDE-BASED THERMOELECTRIC MATERIALS IN
VARIOUS ASPECTS

43


mailto:vcphy5792@gmail.com

wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

Aishwarya K and R. Navamathavan®
Division of Physics, School of Advanced Sciences, VIT Chennai, Chennai — 600 127, Tamilnadu, India.

E-Mail: navamathavan.r@yvit.ac.in; navmath@yahoo.com
ABSTRACT

Thermoelectric is the hottest topic for research due to its human-friendly manner. Thermoelectric
materials are placed a major role for various usage which is producing thermoelectricity. The word
thermoelectricity says the conversion of energy from thermal to electrical. Various materials are
available for energy conversion. In this way, Thermoelectric materials are fulfilling human needs by
electricity production. Different kinds of materials act as thermoelectric materials such as
Chalcogenides and alloys with different structures. Oxide-based alloys withstand stability and give
better efficiency at high temperatures. So, the material selection was focused on some structure with
elucidate their properties like perovskite, and Kusachiite. Here, | used various strategies to analyse the
thermoelectric property variations: 1) Analysing thermoelectric properties by doping thermally stable
element, 2) Analysing various elements for composition to enhance thermoelectric properties, and 3)
Analysing influence of cationic stochiometric in thermoelectric properties

Keywords: Thermoelectric Materials, thermoelectric property variations, perovskite, Kusachiite
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FIRST EXPERIMENTAL DEMONSTRATION OF INTERESTING
NONLINEAR ABSORPTION TRANSITION USING GOLD-MOLYBDENUM

SULFIDE DECORATED GRAPHENE OXIDE (Ag-MoS2-rGO) HYBRID

T C. Sabari Girisun
Nanophotonics Laboratory, Department of Physics, Bharathidasan University, Tiruchirappalli-620 024, Tamil

Nadu, India E-mail: sabarigirisun@bdu.ac.in
ABSTRACT

Research on laser matter interactions involves interesting avenues leading to cutting-edge applications
in optical industries. The intense laser radiation can induce significant and profound changes in the
interacting matter and can results in various nonlinear optical phenomena. Nonlinear absorption is one
such interesting phenomenon that avails reduced (saturable absorption) or increased (reverse
saturable absorption) absorption in a material. Engineering advanced photonic systems made of
organic—inorganic nanomaterials for nonlinear absorption driven applications has recently gained great
interest. In particular, understanding the nonlinear absorption response of Graphene systems has a
separate resurgence of interest. Surface modification or incorporating metal nanoparticles often helps
in modulating the nonlinear absorption of Graphene composites. This presentation attempts to
elucidate the nonlinear optical phenomenon in Ag-MoS,-rGO hybrid nanocomposites using Z-scan
technique. With increasing laser intensity, transition from saturable absorption to reverse saturable
absorption via sequential two-photon absorption to genuine two-photon absorption process was
demonstrated for the first time in literature. Mechanism involved and exciting complexity in the transition
of nonlinear absorption in these hybrid systems will be discussed. The possible utilization of these
phenomena in different photonic applications will also be deliberated.

Keywords: Graphene Oxide, two-photon absorption process, Z-scan technique
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ORGANIC LIGHT EMITTING DIODES - AN OVERVIEW
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Organic electronics is an interesting research field with numerous useful applications and opportunities
for today’s life. It deals with Organic Light Emitting Diodes (OLED), Organic Solar Cells (OSC), Organic
LASER, Organic Transistors and more devices. Organic LEDs are the main element of organic
electronics which are used in the mobile & micro displays, lighting and Virtual /Augmented Reality
(VR/AR) applications.

This presentation on “Organic Light Emitting Diodes (OLED) - An overview” will provide a detailed
introduction to organic materials and working of the devices. It includes the benchmarking of organic
materials with the inorganic counterpart on the physical & chemical properties. The fundamentals and
mechanism of light emission in different organic materials will be discussed and a few interesting
organic materials and their device structures (top & bottom emission) will be explained. Current
manufacturing process of OLED for mobile display applications and challenges of the OLED field will
also be presented in detail. The main objective of this presentation is to introduce the organic
electronics field and the opportunities to the younger generations and provide an insight on the creation
of the display industry in India.

Keywords: OLED, organic Transistors, mobile & micro displays
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@5 s pewruilsy &iflw ler gPlallwed o LsTaRTHRISTET IGlILDL. BT QUEMSBEHET LOHMILD
vwetuThsst allfleurs alleurslsasii®Bibd. sefl whHmib &l o LsrewBiseflesr CaimiLTHs6r, Gswm
BledM&HET HMID BT YDMeV FMedT Yaslweney ailenssL@BID. @muwrs @HLw Gwp sL_G3]
WPHWSSleT  uewl  wHMID  @hSU HEWEWT BT SHBHD  FHEMSLOWIDTHGHDHL Y WD
alleurglaaLiLBILb.

WPEEW UTTSDSH6T: TS Tevlld 1gTTesTdlevL a6, QwrenLisd & ewwsErm 1g6riICerd g6

47



wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

33
GROWTH OF SINGLE CRYSTALS BY VARIOUS TECHNIQUES AND ITS

CHARACTERIZATION FOR TECHNOLOGICAL APPLICATIONS
N Vijayan
CSIR-National Physical Laboratory, Dr KS Krishnan Marg, New Delhi — 110 012, India
E-mail: nvijayan@nplindia.org
ABSTRACT

Single crystals play a crucial role in advancing various technological applications due to their unique
and well-defined properties. The defect free single crystals are having diverse applications such as
electronics, photonics, and advanced materials. Several techniques are employed for the growth of
single crystals, each tailored to specific materials and desired properties. In this discussion, we have
grown single crystals by slow evaporation solution growth, Vertical Bridgman, Czochralski, SR and
seed rotation techniques. It is necessary to examine the grown single crystal quality by X-ray diffraction
(XRD), FTIR, UV-Vis., mechanical analyses etc in order to check its suitability for device fabrications.
The growth of single crystals by various techniques and their subsequent characterization are integral
steps in advancing technology across multiple disciplines. As researchers continue to refine existing
methods and explore novel approaches, the impact of single crystals on technological innovation is
poised to expand, unlocking new possibilities in electronics, photonics, and beyond. The detailed
information’s will be presented during the conference.

Keywords: Crystal Growth, Vertical Bridgman, Czochralski, SR Method

RMEMM LIgdH UETTLIL| (PeWMBEHLD 9 6ummIedT LiwiedTLIm(H ErpLD
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Qstempur  paTer o &, PMHedM  UIgHEBIGHT LVGaM wefls G LweTUTL 19D G
LweTURSDSGI. @IS WTRT PHEMD LigHbisenar LsVGaIm| suemiliL] (pewmEHener LiweTU S5
QY UIQUSBBIGANE) BTLD 6UETTHBEVTID. 2 STTNILTS, HYalWTHHET PO, 2 (hdE pewm (LN eslivesr
WHMID VeUETTEVEVSE]), 6TelD Qi WHMILD FHFHIH6D (LPEHMD CPVLD LIVEEUD| 6UEHHUITEST Lilgd5hIdbeD6rT
QUETT&HEHEVTLD. B)bS H(HHSTBISIV BTLD LIVEOIM| QUINMSUITET LIgHBIGeDaT LD LoHMmID jeunHenn
eTeUUTM| LIGSSDIH6V eTeiTLIdT LDMlud Brid eilfleurTds UTTHSVTD. LIgsh ueTTFFEHSE @ HeaUTSI
CFweoLIT(® lseyd GuTnewwwTs @) HHSH Ceuant(hid. HUICUTWSHISTET GmDUT(H @)VVTSH PHewM
LG & BISeN6T LM (LpigufLd.
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CRYSTALLIZATION OF POLYMORPHIC MATERIALS-AN INDUSTRIAL
PERSPECTIVE

K. Srinivasan
Crystal Growth Laboratory, Department of Physics, Bharathiar University, Coimbatore-641 046. Tamil Nadu,
India.

E-mail: nivas_5@yahoo.com
ABSTRACT
Industries like food, pharmaceuticals, fine chemicals, pigments, agrochemicals, etc. very often
encounter materials having a peculiar property known as polymorphism. Polymorphism, a
phenomenon of the existence of a solid material in more than one crystalline form, influences greatly
the processing of materials used for various applications. Sometimes, it significantly affects the
physical and chemical properties of the materials such as dissolution rate, thermal stability, mechanical
strength, shelf-life, size and shape of the particles, etc. Polymorphic materials very often transform
from one form to another such as from unstable to metastable, metastable to stable, and vice-versa,
depending upon the environmental conditions and operational parameters. Hence, the selectivity of
the desired polymorphic form of these materials for specific applications is very much essential and
challenging one always. This is possible only through the proper nucleation control, separation, and
crystallization processes, which will vary from one material to another. In this presentation, various
processes involving the nucleation control of desired polymorphic forms of some of the food and
pharmaceutical materials of current interest and their crystallization methodologies are to be discussed.

Keywords: Polymorphic Materials, Crystallization process, pharmaceutical materials

LIsV6u1g 6 (HLI GLIm(HL & 6637 LIlgSLOWILD TS SH6V-6@ (1 GG TLfleVgGIemm LITiTeneu

&. & evfleumFesr
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QbBlwrr.
letresrepaev: Nivas_S@yahoo.com
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QBT lVgGImDHET CLUIBLOLTID “LIV6UIy 6 (HEUTEBID” TRTLULGILD @ S SSHIQULOTET  LISTEDLIGS
CasrenT CuTHLSHewer 2 Hussl GFw CrIBSlsTar. eTnis@ GuoHul L Lgs augalld) @
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vweTUBSSLILBID GurmLsefler GQFwerTsssms Guflgid uTdsEsling). HAsv Curmiseflsy, g
CurpLsefler GunLilwed wHmid Ceuglullwied LT SaTTET HewrliLy alldlsid, ClauliL FlewevsdseTemio,
B BTHBHETEMLD, Y U[6T BleWEVSHHETEWLD, FIH6TH6f 6T j6mey LLHMID 6uigaud CUTETHIDENMD &HewflFLOTSH
UTEESIDGI. LeVaulge)HLr6lummL ser GlLHLUTID FHNIFEGLY BlewsvenodssT WwHMID GlFwsOLTL (B
ST HEHEHMETL CUTNISHSH H®DHS BHlewevdseTenwuiled(hhghl @)ewLBlewsV BleweUshHeTemLOS S LD,
wHmID @ewL_Blewsv Blewevs s eiTewoulled](HBbgI BleweLWI T H6ITEMLOHEGHLD 6 (1 6ulgeu5Se0 (HHGI LHGMT(H
Qg auSSID@ WwTmiHlermert. starGeu, @GV L LweTUTHSEHSGH @)HD LT (KL HefleT ail(HLbLSSHH%
LeVauIg 8 (HohHemens GaiholsHILiLg Wasa b eufwwrerg wHMID THICUTHID FauTTTSH. ()5
slwrer s QUUBSSLILL L. &H2_(heuTssD, Lflss60 wHmID LIGHLTESD OFWeDIPsHMEHET CLPsILD
w HCw Frislwwrgd, @)bs aulpswmasst o Glumrmefledmbsa WHEDTETNISE LTMILIGID. &)bS
allflajswruiled @GOl L HAev 2 ewrey wWHMID WHBSHIL GLTHL SafledT LVaIgeHUTSESS 2 I &
SU_OUur® wHMID euDHMIET LIgHLOUILTESES (PewMHsT FIOUBSLILIL L LGaum 6lFulsvpenmaseT
alleuTglabasLILL 2 6TereT.

WPESEW UTTHEDSSHET: LIl HLOWILDTHSE6V, LIV6I6(HLI GlLIT(HL &6l
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BACTERIAL LANGUAGE: AUTOINDUCER MEDIATED CELL-CELL
CHEMICAL COMMUNICATION

Mani Jayaprakashvel

Professor, Department of Marine Biotechnology, AMET Deemed to be University, Chennai-603112, Tamil
Nadu, India

E-mail: jayaprakashvel@gmail.com
ABSTRACT
Bacteria are the prime wonder of the world. “Quorum Sensing” is the is the language spoken by
bacteria. Some bacteria coordinate their specified physiological functions through a Cell-Cell Chemical
Communication known as quorum sensing through autoinducer signaling molecules. They release,
respond and sense the quantum of signaling molecules as a measure top judge their strength in the
environment. Once they attain a threshold population as ascertained by autoinducer concentration,
they exhibit required physiological function all at once. In turn, some other organisms, producing
interfering or destructive molecules that disrupt bacterial quorum sensing and stop the particular
function. Both the concepts of quorum sensing and anti-quorum sensing are used to devise strategies
for the management of plant and animal diseases that are caused by quorum sensing bacteria. When
single celled bacteria develop a robust communication technology and coordinate the physiochemical
functions of millions of similar groups of bacteria is a clear indication that they are entering into the next
level of their evolution. All possibilities are there that the quorum sensing bacteria may rapidly evolve

into multicellular new organism on Earth.
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Keywords: Quorum Sensing, Autoinducer, anti-quorum sensing, Bacterial Language
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@bsts yaiulled wasTeveugk Qupems YSlFwd BHiewTaulfser STET. &L NTTH6V 6TETLIG]
Gusileflwrdssst CUASCIBTaTERHLD CorLfl. Aev Cussieflirsgser ssCHemICILTH @D 1L Coausmsvenu
paTnTE P81 Chrsdlev QFiieusn@ sTeprss) (9L CLT @)aurig W &) sTenih FLOEMEH CLPEVETn DISHED6T
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Gasryid CFeTHABI-@)60 LIWLGTLIHILD CLPEVSIn MIHET CLPSVLOTS, HTVTT GLITETMI (& (LP6YsHTTH6V" CLPEILDT
GBruenTL_TohGHD FH(HLisefl_HHeH LUTHSTEGD HHBSHIHEHD FIHH HTeVBIS 2 (HouTshsLL (B
aUHFSTDET. sp(h ClFeL 2 _ullfleTBISTTT LTSI lLTEHSH6T, HH66D CIGTLTLIHENET UETT %I 061%TewT(H),
VL F&aHaTHHTaT OlFvssT pGr Gauemevswitd GlFIub HHaued LfTHDBIGET LflenTTn eueTisFulls
DSBS S LTGLD. @ewsds wHH6laTarsrer Cualeflurssst allmrails) HSw6STm LVGF
2 _uilfleoromss LiflewTdldh @b eumiiliyib o ewr(h.

WPESEBW UTTHDSEHET. & 1LeYewTTH6D, 1" CLm @)evoriqupsi, CHryid Olasirdm
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EFFICIENT CRYOGENICALLY COOLED DIODE PUMPED SOLID STATE
LASERS

P. Samuel

Department of Physics, School of Advanced Sciences, Vellore Institute of Technology, Vellore, Tamil Nadu,
632014, India.

E-Mail: samuel.p@vit.ac.in
ABSTRACT
Cooling the laser gain media to cryogenic temperatures enhances the overall laser efficiency and
reduces laser threshold which in turn helps in achieving high average power by diode pumped solid
state lasers. Especially Yb doped laser systems that suffer from reabsorption losses at room

temperature, performs exceptionally well at cryogenic temperatures. Several Yb doped gain media
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have been studied to understand their spectroscopic properties and laser performance at various
temperatures. We investigated Yb doped sesquioxide transparent ceramics and found out that the
laser efficiency increased by 2 to 3 times as the temperatures are reduced to cryogenic temperature.
In this talk, some of these results will be discussed along with a brief note on the most powerful
cryogenically cooled diode pumped solid state lasers.

Keywords: Thermoelectric Materials, thermoelectric property variations, perovskite, Kusachiite
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ENHANCED PERFORMANCE OF MAGNETIC-SEMICONDUCTOR

NANOCOMPOSITES FOR GAS SENSOR APPLICATIONS

M. BALAJI
Department of Physics, Sourashtra College, Madurai - 625 004, Tamilnadu, India.

E-mail: balajimsu@gmail.com
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ABSTRACT
Recently, almost all the countries are facing many environmental issues, particularly air pollution,
resulting in adverse health consequences. In order to mention the air pollution, it is necessary to identify
the deficiency of O/Pollution of CO; in the atmosphere. Development in the miniaturization of
technology to develop high-performance solid-state gas sensors and to reduce the cost of a device is
the demand of new era. Tin oxide semiconductor sensors are widely used gas sensors for its high
sensitivity, simple design, low weight and cost. Nevertheless, there still exist some problems with them
for example, the poor selectivity and stability. Its sensitivity can be improved by using suitable additives
such as superparamagnetic ferrite magnetic materials. Hence an attempt has been made to study the
gas sensing properties of SnO; in combination with ferrite materials, which reports interesting results.

Keywords: Gas sensors, magnetic semiconductors, superparamagnetic ferrite magnetic materials
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SThgLI CUTHL_SH6iT
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RECHARGE-Cz GROWTH OF Si CRYSTALS FOR PHOTOVOLTAIC

APPLICATIONS

S G Nagarajan
Sustainable Energy Technology, SINTEF Industry, Trondheim, Norway.

E-mail: sgnagarajan0O@gmail.com

ABSTRACT

Nowadays, silicon crystals with diameter up to 300mm and weight more than 400kg are being
produced by industries using Cz technique. The neck with the diameter around 5 - 6mm is grown at a
relatively high pull speed to begin the dislocation free growth. The pull speed is reduced in order to
increase the diameter during the crown stage. Once the diameter reaches the target body diameter
(for M10, the target body diameter is 252mm to 255mm), again the pull speed is increased and adjusted
to maintain constant body diameter. Typically, the length of ingot body would be around 4 to 5m and
tail is proceeded with slightly higher pull speed than the body to reduce the diameter and to detach it
from the melt surface. The typical crucible lifetime would be ~400 heat hours, thus the crucible is refilled
for subsequent pulls. The quality of the grown ingots is studied by the resistivity and minority carrier
lifetime. The pull speed of the ingot body is the key parameter that determines productivity. Having
high pull speed will lower cost and increase the productivity which comes with the cost of sacrificing
the quality. Increasing the pull speed without any compromise on ingot quality remains the main
objective of crystal growers.

Keywords: Cz technique, Si Crystals, Photovoltaics
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g sGems Lflliugn@d 3wy Causid 9 Fsfassiin’ (B eursd Lgg OsTLBISILRSDSI. ULPSHHLOTSH
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Gousid, eallewsvemwis GewpLiugL 61 2 HuSF slpewerujd Cubu®BSSHISDSE, HCHFwWWID B
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SCIENCE AND TECHNOLOGY IN BIOGRAPHY OF ANCIENT TAMIL
Dr. T. Sheeba

Department of Languages (Tamil), Hindustan Institute of Technology & Science, Chennai-603103, India.

E-mail: sheebat@hindustanuniv.ac.in

ABSTRACT

The search for scientific means of living has begun since the beginning of the human race and the
beginning of thinking. Before three or four thousand years ago, language was used as a weapon to
record ideas from different regions of the world. In this article we will know about the emergence of
science and technology in the life of Tamils from the Sangam period to today and the science and
archeology used by them from astronomy to atmosphere during their trading across the seas. Also, in
this article, we will present in detail from the creative literature of the Tamils that various sciences and
technologies are scattered in the life of the Tamils in weaving, painting, architecture, iron furnace,
agriculture, medicine etc.

Keywords: Ancient science, ancient Tamil-scientific people
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TG 2 VI (ppeugId CleusuGaIm LGS lsemears Frihs Wweslls, @ard ewFems CUIF 6uLpddlsL
B BHGH HMHSGHIHmar LFle GFLIWD T YuiswTs Grfleww LwesTUBSSS CsTLBISWS. @)HD
s (hewrulley FBIGHETOLD (PHev @eiTm  euewy sllpiseflesr eurpalwedsy 9 mlaiwsy LHMID
B TiflevBIL LG Sl6T GleuaflLmr® GMSsID P MG FriFAuirs 2_6Tem HeuTHef 6T HL_60 &L _hJI 6uTewt LD
CFIEH HTVSSlV euTerflulliisd (pHev euafloedTL Vb euewy vwesTUBSSW YDPlailwis wHMILD
CaTevmL LD GHDlSHID P Caurid. Ceid, sllpiseflst surpailwedlsy wWeflihs GbFea), spaiuib,
S L L &HeM6V, 2 (hdhE 2 6eme, alleuFmwild, whsseud CuresTnaunpled LvGaum plallwsd wmHmib
Qariflopil L AsPlaLl Liuens slpiseflst L LiLTEs @evdsslwnbiseaflsey @)mbs  allfleurs
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APPLYING GREEN SYNTHESIZED NANOMATERIALS IN THE
AGRICULTURAL SECTOR FOR ACHIEVING SUSTAINABLE
DEVELOPMENT GOALS 11, 12, 13, AND 17
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Bablu Kumar Dhar?, Vo Huu Congs3, Ling Shing Wong#, Ranjithkumar Rajamani’*
Viyen Biotech LLP, Coimbatore-641031, Tamil Nadu, India.
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Putra Nilai, 71800 Nilai, Negeri Sembilan, Malaysia

E-mail: biotechranjith@gmail.com

ABSTRACT
Green nanotechnology is an emerging field within nanotechnology that offers significant economic and
social benefits while minimizing environmental impact. Nanomaterials have diverse applications in
medicine, pharmaceuticals, and agriculture. Green plants and microorganisms are a promising source
for the production of nanoparticles, offering a solution to the limitations of chemically synthesized
nanoparticles. In the agriculture sector, these green-synthesized nanomaterials can be utilized in
various applications, such as fertilizers, insecticides, pesticides, and fungicides. Green synthesized
nanomaterials are preferred due to their environmental friendliness, health benefits, cost-effectiveness,

ease of production, efficiency, and ability to yield high-purity nanoparticles. This approach focuses on
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harnessing the power of natural phytochemicals to enhance crop productivity through the eco-friendly
nanomaterials. These green sources can contribute to the development of sustainable crop production
systems in the near future, which meet Sustainable Development Goals (SDGs) 11, 12, 13, and 17.

Keywords: Green nanomaterials; Agriculture; Nano fertilizer; Sustainable crop production
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LEAST-EFFORT PRINCIPLE IN ELEMENT SUSTAINABILITY

Radha Perumal Ramasamy
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ABSTRACT
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In this research, “rank” is used to understand the price of chemical elements. The Zipf's law for word

frequency is used. In this analysis materials abundance is treated as analogous to word frequency

while efficiency of utilization is compared to transmission of information in communication theory. This

research explores simplifying mechanisms in materials economics for conceptually organizing the

flows of chemical elements into society. The concept of rank, which plays a crucial role in information

theory where power laws are involved, and is a useful measure for seeking extremal principles is used.

Borrowing from an analogy to Zipf's law leads to a power-law relationship between abundance and

rank that - pressing the Zipf’s law analogy further - may suggest that the price paid for elemental

materials optimizes efficient utilization. Factors such as weight, volume, and moles in the earth's crust

or in global mining production of elements is used in this analysis. Also, the role of abundances from

weight, volume and number of moles from crustal abundance and global mining abundance is

compared. It is observed that the role of the volume from global mining production dominates in

materials economics and indicate that elements such as Te and He should be sold at prices at least ~

100 -1000 times more than their present price for efficient utilization.

Keywords: Least-Effort Principle, Zipf's law
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PREPARATION AND CHARACTERIZATION OF BINARY, TERNARY AND
QUATERNARY SEMICONDUCTOR NANO STRUCTURE THIN FILMS BY
CHEMICAL SPRAY PYROLYSIS TECHNIQUE FOR PHOTOVOLTAIC
APPLICATIONS

K. Sethuraman
Department of Materials Science, School of Technology, Central University of Tamil Nadu (CUTN),
Thiruvarur — 610 005, Tamil Nadu, India.
E-mail: sethuraman_33@yahoo.com
ABSTRACT

One of the key objectives of this research work is to investigate the practicability of using the Chemical
Spray Pyrolysis (CSP) and hydrothermal technique to deposit CulnS; (CIS), ZnO and Al-doped ZnO
(AZO) thin films for efficient photovoltaic applications. The overall aim is to generate highly crystalline,
high photons absorbing capability, low recombination rate, high conductive and defect less CIS thin
films. Hence, best appropriate composition (Cu: In: S; 1:1:2) and concentration (0.1 M) of precursor
solution as well as the deposition parameters were optimized to achieve good quality CIS films. In
general, the reaction time and growth temperature are crucial factor indeed for formation of hierarchical
morphology in wet chemical method. So, the reaction time and temperature were optimized as 8 h and
140°C respectively, to get a uniform CIS microsphere using hydrothermal method. Subsequently,
Cadmium, Vanadium, and Molybdenum were identified as suitable dopant to alter the optical, electrical,
morphological properties of the CIS thin film without affecting its own behavior more. Efforts were taken
to fabricate the solar cell with configuration of SLG/ Mo/CIS/CdS/iZO/AZO/Ag using different thin film
deposition techniques. The prepared films and solar cells were carefully subjected to various
characterization techniques for identifying their fundamental physicochemical properties. The prepared
solar cell with SLG/Mo/CIS/CdS/iZO/2wt%AZO/Ag configuration is delivered an open-circuit voltage
(Voc), a fill factor (FF) and a short-circuit current density (Jsc) of 0.665 V, 40.6%, and 8.13 mA/cm?
respectively, result in higher n (2.20 %) is significantly achieved. The 2 wt% of Al-doped ZnO window
layer utilized solar cell shows faintly improved PCE than the pristine and other percentage Al-doped
ZnO window layer solar cells which gained 53% higher PCE than the pristine ZnO based device.
Recently we have observed 5.86% PCE in SLG/Mo/CIS/CdS/iZO/2wt%AZ0O/Ag configuration.

Keywords: Photovoltaic Applications, Binary, Ternary and Quaternary Semiconductor, Spray Pyrolysis
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ABSTRACT

Green Chemistry have played a significant role in sustainable development over the past two decades.
Many researchers have focused their efforts on synthetic process with eco-friendly approaches such
as waste prevention, green solvents, design for high energy efficiency and usage of renewable
feedstocks etc. Asymmetric synthesis is one of the pioneer areas of organic synthesis. Enantiomers,
though possess identical physical and chemical properties, shows different biological properties.
Consequent upon the thalidomide tragedy and with the growing environmental concerns, it has become
mandatory that chiral molecules which find application as pharmaceuticals, agrochemicals and flavours
be used in enantiomerically pure form only. Organic chemists have always been fascinated by
enantioselective production of compounds due to their wide application. Among several approaches
adopted, asymmetric catalysis of organic reactions, for obvious reasons, is the most general and
efficient process to synthesize optically active molecules. Owing to the use of very small amount of
chiral catalyst with concomitant yield of highly enantio-enriched product, this reaction can be
considered to be highly chirality economy reaction and an environmentally benign process as well. In
this work, we propose that synthesis of novel ligands with more structural flexibility by eco-friendly
methods. These ligands will be evaluated in various asymmetric transformations.

Keywords: Chiral Ligand Synthesis, Green chemistry
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X-RAY CRYSTALLOGRAPHIC PROCEDURES FOR SOLVING THE 3D
STRUCTURE OF SMALL MOLECULES

Ankur Trigunait, K. Gunasekaran*
CAS in Crystallography and Biophysics, University of Madras, Guindy Campus,
Chennai — 600 025. Tamilnadu, India.
E-mail: gunaunom@gmail.com, gunabiophy@unom.ac.in
ABSTRACT
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. 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 processes 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 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
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error of the final structure. A complete demo about the structure determination and refinement will be
presented.

Keywords: Crystal structure analysis, small molecules, X-ray crystallography
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ABSTRACT

The focus on double-perovskite has gained importance due to their added advantage in terms of
flexibility in the selection of ions. The compounds with double-perovskite structure (AA")(BB')Os are
solid solutions of two simple perovskites: ABO3 and A'B'Os. In (AA')(BB')Os, A&A’ represents alkaline
rare-earth ions or any large rare-earth ions, and B & B’ are often chosen to be transition metal ions or
lanthanides of smaller ionic radii. The double-perovskite has the general formula A2(BB')Os, if A and A’
are the same chemical element. These types of double-perovskites have received wide attention of
researchers due to their unique electron transport, heat transfer, and magnetic properties. A unique
combinations of double perovskite compounds have been prepared with the structural modification in
the site of rare-earth and alkaline rare-earth ions and the formation of double perovskite structure has
been successfully verified with Powder X-ray diffraction technique. The analysis of the physical
properties of the prepared compounds reveals the significant contribution of substitution elements and
the formation of double perovskite system.

Keywords: double-perovskite, X-ray diffraction, magnetic properties
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SEMICONDUCTOR DEVICE FABRICATION PROCESS: THE ULTIMATE

GUIDE TO CREATING CUTTING-EDGE ELECTRONICS

Sreeja B. S.
Associate Professor,Centre for Medical Electronics. CEG Campus, Anna University, Guindy-600 025,

Tamil Nadu, India.

E-mail: sreejaabs@annauniv.edu
ABSTRACT

Imagine a universe where invisible giants power everything from the sleek smartphone in your hand to
the colossal spacecraft rushing through the cosmos. These are the semiconductor devices, the unsung
heroes of modern technology, silently orchestrating the symphony of information that defines our era.
Semiconductors have become an integral part of our modern lives that relies heavily on electronics,
serving as the foundation for a wide range of gadgets, from smartphones and computers to medical
equipment, automotive applications, and renewable energy systems. Semiconductor devices and
fabrication are not just about technology; they are about human ingenuity and the relentless pursuit of
progress. From Humble Transistors, Diodes, LEDs, solar cells, sensors to Mighty ICs, memory chips
MEMS, power electronics, RF circuits, optical communication devices the world of semiconductor
devices is a relentless pursuit of miniaturization, pushing the boundaries of what's possible. The
fabrication of semiconductor device is a multiple-step photolithographic and physio-chemical process
(with steps such as thermal oxidation, thin-film deposition, ion-implantation, etching) during which
electronic circuits are gradually created on a wafer, typically made of pure single-crystal
semiconducting material. Every new generation of devices is smaller, faster, and more powerful than
the last, opening doors to incredible possibilities. However, this journey isn't without its challenges,
such as finding innovative solution to keep our devices cool and energy efficient, developing
sustainable practices and green technologies are essential for a responsible future. These well-
established processes provide a robust and scalable platform for crafting intricate micromechanical
structures. In this talk, a comprehensive overview of the semiconductor fabrication process, focusing
on the key aspects of each stage, the challenges faced by manufacturers, and the strategies employed
to overcome these challenges is highlighted. By understanding the fundamental principles and
technologies behind semiconductor fabrication, we can appreciate the incredible feats of engineering
and ingenuity that have driven the rapid progress of the electronics industry and enabled the digital
revolution that has transformed our world.

Keywords: Semiconductors, Electronics, Electronic devices
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SOLAR PHOTOVOLTAICS

GovindaSamy TamizhMani
Photovoltaic Reliability Laboratory (PRL), Arizona State University, United States.

E-mail: manit@asu.edu
ABSTRACT

Solar photovoltaics (PV) is the fastest growing electric generation technology in the world and in India.
This presentation will be focused on three key areas of PV systems: i) economic factors driving the PV
growth rate; ii) field operating factors influencing the performance of PV systems; iii) innovation factors
increasing PV cell and module efficiencies and reliability. In first topic area, the two primary economic
factors — sunlight availability & PV module cost — influencing the levelized cost of energy (LCOE/kWh)
will be discussed. In the second topic area, the two primary performance factors — plane of array
irradiance & module temperature — influencing the energy output (kWh/kW) will be discussed. In the
third topic area, the two innovation factors — cell efficiency and module reliability — increasing the power
output per unit area and the lifetime will be discussed.

Keywords: Solar cells, renewable energy, cell efficiency and module reliability
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DEVELOPMENT OF CONDUCTIVE YARN FOR SENSING
PHYSIOLOGICAL SIGNALS IN WEARABLE HEALTHCARE MONITORING
APPLICATION

Subashini J. M', Pandiyarasan Veluswamy?2 *
1School of Interdisciplinary Design and Innovation, Indian Institute of Information Technology Design and
Manufacturing, Kancheepuram, Chennai-600127, Tamilnadu, India.
2Department of Electronics and Communication Engineering, Indian Institute of Information Technology Design
and Manufacturing, Kancheepuram, Chennai-600127, Tamilnadu, India.
E-mail: pandiyarasan@iiitdm.ac.in
ABSTRACT

Smart textile-based material plays a vital role in development of wearable healthcare monitoring
devices where it acts as a sensor, which can sense the physiological signals of human body such as
heart beat rate, respiratory rate, brain activity, muscle activity of human body. The smart textile material
consists of conductive metal ions that are responsible for the passage of potential across the device
and sense the physiological signals. Human body generates potential difference during the movement
of charged ions in the blood cells. These potential changes are converted as signals that can be sense
by the conductive textile materials. Thus, in this research, an electrically conductive yarn is been
developed using silver copper (AgCu) paste coated to cotton yarn of 30’s count. Silver generally
possess good conductive property. The conductivity of the yarn is tested and analyzed using IV
measurement, where the coated AgCu yarn has the resistance of 4.5 Q/cm. The developed yarn is
analysed for its morphological characterization using SEM. The crystallinity of the developed yarn is
analysed using XRD. The physical properties of yarn such as yarn strength and elongation, yarn
thickness has also been analysed. The developed yarn has also been tested for its biocompatibility
property. The results show AgCu yarn lower resistance, higher strength and flexibility with good
antimicrobial property. The developed yarn is further sewn along with cotton fabric and developed as
an electrode to test ECG signal. It is found that after sewing of the yarn with fabric, the resistance of
the electrode resistance is found to be 8.3Q.

Keywords: silver copper yarn, wearable electronics, wearable healthcare monitoring devices

2 1L 696V &6usTds T ewsi]LIL|ddhTeT H6WTL_dslq6) [[IT6D 2 (HeUTHBLD: ) 6vsf]idsdn Lg W
Cam6L5CH T HevsTss TewfllIL LIweTLIT(® (6% 615 TevT LjF60 LD
suTaflef Gm !, urasmigwrrFer Carg)seuri?

68



wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

T6r0gm 60 9poolt @)esrLiiig Fliefleor] 1g swFssr yevori_ @)t CovrmGoungesr, B)how HoHeusd GG TL6VBHIL L1
augauenLoLiL] MM 2 HLGE Blmisusstid, STehdLrid, GlFsrensr-600127, 0pBr®), @)balwir.
26160 Ly revfldeny HmMILD HibwpesllGohagsir @)stredlestlwflnbi, @bl Hheusy GGTLHleVRIL LI 6ulg susHLOLIL LHMILD
2 Mugg Blmieusstid, srehflLrid, GFsrensr-600127, spmr®), @) balwir.

Weirewrepasv: pandiyarasan@iiitdm.ac.in

916 F (b LD

ONNWSHFnIq Ul HETSTT  HOTHTNILIL  FrHermiserer eueridgfuilsy eVl  GlL_&eVenL 60
OgLiuspLuillevmesr CQUIT BT (WPSHFW LIBIEG udlEHH DI, YniG G OFaTFrrTs GFwsLLBSIDGI, B)5
@)sw gLy, saurs &b, cpener GFwsoLT®), wesfls 2 1 dleT Hema ClFwesoLT(®h Cumsstm 2 L 6dluiev
FLOGHEMEHHMET 2 _6wTT (LplgufLd. eVTHIL. GlL_dhewswL 6V GlLUTHeT HL G510 2 Gevrsds westlHenersds
CIHTERT(H6ITENTSGI, jEWEU FTHSTLD (LP(LPSUGHILD FTHFHUISTn MIGEWET L% ClFeV&ISTNET LLMHMILD 2 L_60li16)
FLOGHEM EHHMET 2 NTTHSTNSAT. @)THSH amdbmHafled Frigy Caunuliu’ L ueflsaflet 3)uidhsssler
Gurgl wefls 2 L6 Friglwwrer Camurl ewL. 2 (HauTHGHEDSI. @)bS FTSHSUWLOTET LOTMHMBIS6T
HEWTL 1360 OlL_&H6WenL 6V GILIT(HL_HETT6V 2_eWTT&hdn 1q Wl FLO&HeNEhHTTSH LTHMLILIBSISTDET. sTewrGa,
@bs yrmigfuilsv, 30 count srewrenilEensuilvrer LIhES) BTedlsv, Geusirefl Gy (AgCu) Guesvi_
Carl OFiigl, SHTLdlged BTV 2 (HUTHSLILL (heTengl. Oleustafl GlLTFGuTH BV &L GGIID
uenTLsemends GlaTenr@sitengl. |V gerafl swi 11 LweTLBSS Bredler &L ggdhdlmer CFralabsliui (h
u@Lliuriiey QFLwiLBS g, mEG Carl CFug AgCU mrev 4.5 Q/cm wWsrgemL GClETeasT(hereng.
Gasrl Qg mrev SEM Liwsitu®$d) ojp6ir 2 heuallwsd erewindasrs L@GLiuTiiey QFLwWiiLBSng).
Garl Qsilgy mredlesr ussssitenw XRD vwetu®sbs uv@lurile) QFuuliu@®FEmg. mredler
@uipLilwisy LT HeTTT BTV 6usdlewio WHMILD HeTld, BTV SHigloeT GUTSTHemaUWD LIGLILTIIeY
QFuwliul pererer. Gaml  QFiigs BTV  YFer 2 ulli  P)WTHEHHSEHTEVD  LIKTL|HESTHELD
Cerdlsasliiul L gl weysar AGCU Bred Gophs eigewL, 9Hls auedllewo LOHMID  HsL6V
9}, 60714 6L BT TLiley LIewTLL 60T GBSpeySsHeiTemwenutds ST (halstmer. Camrl GlF1gs mTev Gog) b
umebS  slewfluyLer  CaFidgh wsHHLULH  FHAM  FHiseremevs: CFrdlEH@Gld LT (LpemeITIITS
2 heurssLuBSng. Carl CFilg HTewev gGlewiluL 6T ewsss LD @, Werweneruisr Wergem 8.3 Q
5 @) (HLILGI TPl L g).

WPEBW auTTHenSHB6iT: GClousitar] CFLiL BTsL, jewfliidam 1qw LsTaTamiailwie), Sewlluidbdn gl &HHTSTT

& 6UIT & TEUDT I LIL| &FIT 5 60T 15 61T

49
NANOTECHNOLOGY IN DRUG DELIVERY SYSTEMS: ADVANCES,

CHALLENGES, AND FUTURE PROSPECTS FOR TARGETED THERAPIES
M. Prasath

Department of Physics, Periyar University Centre for Post Graduate and Research Studies, Dharmapuri, 635
205., Tamilnadu, India.
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E-mail: sanprasath2006@gmail.com
ABSTRACT

In recent times, there has been a significant advancement in the field of drug delivery systems aimed
at providing therapeutic agents or natural active compounds to specific target locations for the
treatment of various ailments. Although several drug delivery systems have proven successful, there
are still certain challenges that require attention, and the development of advanced technology is
necessary to ensure the successful delivery of drugs to their intended sites. Hence, current research
is focused on studying nano-based drug delivery systems that have the potential to revolutionize drug
delivery techniques. By utilizing nanostructures, drug delivery devices have proved to be an effective
method for minimizing the toxicity of anticancer drugs and achieving targeted drug delivery. The field
of nanotechnology has witnessed a surge in the production and application of nano pharmaceuticals,
particularly in cancer therapy. Among the various materials used for the construction of nanoparticle
carriers, polymers, liposomes, micelles, and inorganic nanoparticles have gained significant
recognition. Recent years have witnessed remarkable advancements in the fields of small particles
and nanostructured materials. Researchers have successfully produced a wide range of noble metal
nanomaterials with diverse morphologies such as balls, rods, flowers, sheets, and cages, to meet the
specific requirements of various scientific investigations. The term "nanocage" refers to a nanomaterial
with three-dimensional characteristics, featuring a hollow interior and a porous outer surface.
Nanocages have demonstrated the ability to effectively perform intramolecular assembly and external
modification. The interplay between the structural attributes and functional properties of nanomaterials
holds great promise in the development and implementation of portable and wearable sensors, which
are envisioned as the next generation of sensing devices. In the context of cancer treatment, there has
been a comprehensive study on the use of reconstituted high-density lipoprotein nanoparticles as a
means of delivering therapeutic compounds. As the field progresses, nanostructures such as
nanotubes, nano cones, and nanoclusters are emerging as potential candidates for creating a new
generation of chemical sensors and drug carriers. In order to investigate the structures and stabilities
of drug-nanocages, Density Functional Theory (DFT) calculations have been employed, providing
valuable insights that can guide further experimental studies related to the development of drug delivery
systems. Overall, the recent developments in drug delivery systems, particularly those utilizing
nanotechnology, offer immense potential for improving the efficacy and precision of drug delivery,
thereby enhancing treatment outcomes for various medical conditions

Keywords: Drug Delivery, Nanotechnology, Density Functional Theory
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&HBSLILHFSTDET. BTCTT @ LPTUISHET, HTGTT Fn LDLH6T LLHMILD HTERTTESaTOVL THeT GLIT6TD HTEeOTT
s LewliysseT LFHw  seweowpemrm  HhGICHTAWTHeNET 2 (HUTHGMUSDHTOT — FTHSHUILDT6vT
Coul Lureni&earTs 2 _(HeuTsHS  auhslTmer. W(HbSI-HBTEaTTCHDM ST &1 L ewioliysHseT HMILD
BlewevdseiTemwsnws  Yrmiteugsnasrs DFT  sewrddGosst LweatuBSSILL DsTerer. @& (Hb
allBlCuwirs pewmsefler sueridd GerLiurTer Gueph CFreemerr 9 lie%Ehd @ PISHTL L &Hdn g
WSIIYLOSS  BIeTERTDOSHMeT aUpkIGaHIDgl. U OCwrsswrs, wmbg allBGurs wewmaeaflsy
FuSS W peTCGarpmmisHsT, GMILuTs Brlarr GsTVBIL LGems LwsTUBSSHILDe, GBILILTS
BTGerT CBTIflVBIL LSms LwsTUBSSHILme, WHHE lBGCWTESSHeT GlFwsy Fmer HMILD
$1060WHMS GDLIHSSHIUSDHTET LOHSHSTOT YDHDENE QULPKIGSHISTDHET. @)SH6T cLpsvld LIsVGaum)
L (HSSHIO! BleMEVEMLS E1h&HEHTRT FFFens allewera semer GLolbL(h s % esTmeur.

W&Bw aurisengser. DFT sewrsad Hassr, prEsrm GsmiflsVmil LD, @)eVE@ meudbssliul L Eh
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EMERGING FRONTIERS: ELECTRONIC NOSE'S ROLE IN DETECTING
LIFE-THREATENING DISEASES - RECENT INSIGHTS

R. Pandeeswari
Sri Ramakrishna Engineering College, Coimbatore — 641022, Tamil nadu, India.

E-Mail: pandeeswari.r@srec.ac.in
ABSTRACT

Health is deemed the most fundamental human right, as defined by the World Health Organization
(WHO) as 'a state of complete physical, social, and mental well-being, not merely the absence of
disease or infirmity.' Disease manifests as an abnormal, pathological condition affecting any part or the
entirety of living beings. It spans various categories, including acute-chronic, infectious-non-infectious,
hereditary-acquired, and primary-secondary. WHO has reported several life-threatening
diseases/ailments such as heart disease, respiratory infections, renal disease, HIV-AIDS, pulmonary
disease, tuberculosis, cancer, obesity, and diabetes. Traditional diagnostics like blood and urine
analyses, Chest X-rays with cytology examinations (sputum, biopsy), Endoscopy, Positron Emission
Tomography (PET), Computed Tomography (CT), Magnetic Resonance Imaging (MRI), play critical
roles in disease detection. Early-stage disease diagnosis holds particular significance for effective
patient identification and treatment. However, the lack of patient compliance with existing diagnostic
methods limits prompt diagnosis, necessitating the development of non-invasive diagnostic tools. One
such promising non-invasive method, garnering significant research interest, is breath analysis through
the electronic nose. This method detects gas analyte like exhaled volatile organic compounds (VOCs)
and inorganic gases, considered vital biomarkers for various life-threatening diseases. The sensor
forms the core of the e-nose device, necessitating the development of suitable sensing materials for
an effective e-nose device. Chemical sensors play a significant role in diagnosing life-threatening
diseases. Furthermore, recent studies have demonstrated the value of e-Nose technology not only in
diagnosing COVID-19 infection but also in variant patients with post-COVID syndrome. This
underscores the potential for e-Nose to serve as a platform for diagnosing various medical conditions
in the future, fulfilling its original objective of monitoring human health through exhaled breath.

Keywords: Electronic Nose, COVID-19, volatile organic compounds
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2 s &arary ewwliy (WHO) suswrwmisgisireriig, oCrradlwib sterugy) wesflgesflesr g liienL
2 flewwwrsds smsrLBEDg. Cuaid HCrrésluid ererugh “CHTl VeV LVaTaTD (B)VVTHGI
WL (HLO6VEV, (LP(LPEDLOWITET 2 L 6V, FELpd LOHMILD 06T BeVSH6T BlewsL" @b, GBIl §p(h FTHTT6wT,
Gprullwed Bleweowirs GeueflliiLGFpg, @)g o uwlflearnisefler sThs6leur®m 2 L 6dleit LG ewwGuwiT
VG (PpeumsWCr UTSHESDE @) SHwwwWTRT-HTL UL L, 6CSTHM-CSTHMI VLTS,
urbussr-clupliul’ L. wHMID  (PSSTWW-@)TTLTID  Blewev 2 L. uLGeum  euemssaflsy
UMSLILHSSLILIL (H6TeNTSI. 2 0% &HTHTT ewliLiledr sreysefler Ly @)sw Crril, Heurs ClsTHMI,
Amiprs Comil, erd.g.af-stii_o, piewrufred Cumil, sTFGHTI, YDHMIECHTUI, 2 L 60 LI(HLOET LOHMILD
pflle) Gurermenen o ullméHE pUSHS allweralls@G CHTUISET VUG  BlEWVHET — 6T6IT
aue»TWmISSILL (HeTengl. Glurgiaurs @rss wrglflsst wHmib Appi ugliuriie), ewFl L Tegdl
ufG@argemerrser, erarCGLTe@sTL, urTdlgrerr erflagesr CLrGurdlyrl (PET), asblw
CLrGurdlyrd (CT), a&rbs Fliey uLwrsssw (MRI) ergev-sglisst o dlwensu Coremwids
STl Pleugled (pHHw LUk eudlsdlearmer. Chriisewer ribL Blewsvulled HadTL_MWlHeL 6T6TLIGI
GrmwmeflsEnds @ 9 CVTFMET ULPBISZA|LD, FSslFenFasener sTaflHlsd gHlounisea)d, Chmil @IS Hlewsvenu
eT_(Peuens seraflliGuUTLayb whHmib CrTilsener GerliL{hSse b 2 Sallwrs 3)HsHEGWw. @) mUiLila,
SHBuTHIeTor CHTWMPIHD (pewmHET YsHls aued LHMID CFvVallaTdms THUBSSDS FnlqUsbTHeLD,
Cprwmeflsens@  @awrssllsrenwenw  CarHmialss  Fmilqusrseyd  @HLLSTE) 2 L 6Tlg
Crrwnsemevd S RLILDBSSHISIDGI. Wweflsesfler 2 L v 61 CBrig GHTL T B)LeVTs, Isle usdlewu
CarhmialssTs &mallsaflsit suaridd CoemauliLBGFSnH. H5H5WHW @(H BOLISDHES G W &HHalsnuw
2 _(HUTHGHHD LHMID CubLBHSSHISN, GO 5555 YTTLFH Y Taudhensll CUMIEMSI. WsTeTawm
prfuilesr (Electronic Nose) epsvid Gpriisemar &eari_mlsed 6r6Tn (pewmWITeTgl Bl% surGeupenu
Cupmistergl. @& leteram mrTAulledt cpevid weflgeTTey GlaualIGuHMIILIRL FeurF HTHeOM
u@liumile) CF wWe»pwTEd. @bHs Pewpullsd weflgearrsd GleuefllCuHDLILBL FeurF HTHHlsL
2 eirer il Gaiwniisst (VOCs6ir) wpmih sesflo surwsssr Gurstmensy seurs @nlufBserrs (Breath
markers) &ms L@ ElsTner. @eunenm lsiTesram| BT uledT cLpsOLOTS sumwy-LGLiLTiiey QF g Gpruflst
wlewevwiresrg senrL_Plwliul’ B steflgley GsflalsEsliLGSngl. 9 sls 2 _ewridper ClaTeanTL o ewrilassir
wereremy mrAuilest @puwib CureTngl. sTaarGou FlmewowiTeT LlsTeaTam BrHewwl 2 (Hhaurhs HbHl%
2 _ewTTHMeT ClHTTL. 2 T Hewer 2 (huTdhGHaH F%H CHeweuwirTs 2 _sTengl. 2 ull(Hdh @ L% TeT
Gpmilsemers seTL_Pleugls @)bs 2 enrilser wHMID LleTerram BTFHHET PHBWILT LIBISTHMIS T DT
Guaih, FlfLSSlw yieyser, Caralll -19 Cpriig6lsTHenmd sl Blauglsy L (HosVeVTLosy, Gasralll -
5@ Ubewsw GCormiis@n o erer wrmul L Curwreflseaflsr @ewewt GpHmiissT LHMID |SH6dT
Blemsvsener HenTl_Plwieyid siTesram Brdl CsTihlevmIL LISFleT wHliewu YrTiiFsl sreymHeafleT cpsuld
BleHLISSI6TETET. 6THTHTVSS6L LILEAUMI LD(HSSHI0 BlEWVHEMETS: H6BTL_ D] 6USHNHTET HETLOTS LOl6T6rT 3w
BTH GFweLLIBID Fmewerr @)gH 358 TIEL Hd ST QSIMSI. CeuaflallBb FeurFssleir cpevid Lo6vfls
Y CITHSWSMBHH &HWTHTwI5GHD BT 2 _TewITaT ChTHeHsms BlewnEauPmISINg 6T6iTLISeV
§ThS THDI SBSSHID P)(HEHS (P1gWTS).
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EFFECT OF DONOR GROUPS ON Zn-PORPHYRIN DYES AS
SENSITIZERS IN DYE-SENSITIZED SOLAR CELLS

S. Kotteswaran

Department of Chemistry, School of Basic Sciences, Vels Institute of Science, Technology and Advanced
Studies, Chennai 600117, Tamil Nadu, India.
E-Mail: kotties555@gmail.com

ABSTRACT

DSSC consists of four major components such as semiconductor, dye (sensitizer), electrolyte and
counter electrode. Among the four components, the sensitizer plays a crucial role to the generation of
electrons. At present ruthenium complex dyes are widely used in DSSC. However it is expensive and
rare earth material. This affects the large scale production. In order to develop cost effective DSSC,
Ruthenium free and earth abundant materials have been developed. Zn-Porphyrin derivatives have
variety of advantages, such as easily available precursor materials, simple synthesis steps, low-cost,
high molar extinction coefficients and good electrochemical properties. The synthesis and fabrication
of various organic dyes and Zn-Porphyrin derivatives have stimulated great interest in developing low
cost and efficient ruthenium free sensitizer materials for DSSC

Keywords: DSSC, Zn- Porphyrin dyes
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NATURAL RADIOACTIVITY AND THE ASSOCIATED RADIATION
HAZARDS

A. Chandrasekaran

Department of Physics, Sri Sivasubramaniya Nadar College of Engineering (Autonomous),
Kalavakkam — 603 110 Chennai, Tamil nadu, India.

E-Mail: chandrasekarana@ssn.edu.in
ABSTRACT

Assessment of natural radioactivity is important to estimate the level of gamma radiation exposure by
living organisms since both terrestrial and cosmogenic origin account for approximately 85% of an
individual's annual total radiation dose. This natural radioactivity is mainly due to the presence of high
concentrations of 238-uranium, 232-thorium, and 40-potassium on earth and can vary from material to
material. The activity concentration of these radionuclides has been found to be highly dependent on
local geological conditions. Materials like soil, sediment, rock, and water, contain different amounts of
naturally occurring radioactive materials (NORMs), primarily radionuclides of the 238-U and 232-Th
decay series and the 40-K isotope. The radiological effect due to natural radioactivity is due to radiation
exposure of the body by gamma rays and irradiation of lung tissues from inhalation of radon and its
progeny. To protect humans from radiation risk, it is necessary to know the dose limits of public
exposure. This has led to the introduction of radiation protection standards by different organizations
(ICRP 1994; European Commission 1999; UNSCEAR 2000, 2008; El-Taher 2010; Council of the
European Union 2014).

Keywords: Radionuclides; Environment; Gamma ray; Radiation protection standards
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@ pufler euLTHSr Cwrss sgiafds erallsr Gsryrmwiors 85% Bevliuriy wHmD
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wpmid 40-K 0GCsrGLriienud Gsmeanriy (hahdlearmear. QunenswTear s fsssEer HTrenToTs
aDU®ID sFflwss allewere ST HHlTHeTTsL 2 L edl6T HgliafdFs Cleuafllim® wnHmib GrL_mest LoHmIb
BT Fhpslullereny o stafllpliLgmed BiewTuTreL FlHsHefler sgliafss STrenTom@d. &sFliealss
UTWSHBH O (HHLHI Leflsisemers LUTHSTES, CUTEH CeuaflliLm 1geT 9joTe) euribLsemer BB
OCamerTeug eufwib. @H UG  BIMIUSTHIGNTT) &FlTaTds UTSHISTUL STHleNVHMET
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IMPACT OF NANOTECHNOLOGY IN AGRICULTURE AND NANO PLANT

GROWTH STIMULATORS

B.Chandrashekar
Department of Physics, Kongunadu Arts and Science College, Coimbatore 641 029, Tamil Nadu, India.

E-Mail: chandar.bellan@gmail.com
ABSTRACT
Current agricultural practices are based on the wide use of chemical pesticides that have been
associated with health and environmental issues. A chemical input in Indian agriculture increases after
the announcement of Green Revolution. In general, a chemical input in agriculture are chemicals or a
biological agent such as a virus, bacterium, antimicrobial, or disinfectant that deters, incapacitates,
kills, pests. It is commonly used to eliminate or control a variety of agricultural pests that can damage
crops and livestock. Pesticides and fertilizers have proved to be a boon for the farmers as well as

people all around the world by increasing agricultural yield to achieve food productivity for the high

76



wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

population global community. Usage of synthetic inputs residue is very high in Indian agricultural fields.
Pesticide residual can cause deadly disease among the animals, humans and birds directly. Production
of better alternative source by using ecofriendly technology can reduce the usage of conventional
chemical fertilizer and the pesticide formulation is an answer to this destruction condition. Changes in
the weather are dangerous for the production of high-quality crops, resulting in reduced income and
fluctuations in production. The nano-based approach will be a viable way to address many of the key
challenges facing agriculture, including improvements in productivity, quality, quantity, nutrition,
disease resistance, etc. In addition, nanotechnology is environmentally friendly and cheaper than other
forms of treatment and fertilizer. In fact, nanotechnology can also lead to significant reductions in the
use of pesticides and fertilizers, resulting in less toxic compounds being released into the environment.
It can improve public health and ecosystems by limiting the pollution and toxicity of surrounding
ecosystems with synthetic chemicals. Unique physicochemical properties of nanomaterials, such as
catalytic reactivity, large surface area, size, and shape have the potential to open new paradigms and
introduce new strategies into agriculture. The use of pesticides has dramatic consequences in both
developed and developing countries. Sustainable agriculture aims to maintain long-term natural
resources and agricultural productivity. The present work deals with preparation of plant growth
stimutalors using green route method and its application in agriculture.

Keywords: Green plant growth stimutalors, nano stimulators, nanotechnology in agriculture
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DESIGN OF HYBRID SODIUM ION CAPACITOR USING BATTERY TYPE

CATHODE
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ABSTRACT
Sodium metal pyrophosphates have been chosen better alternative electrode materials for the sodium
ion capacitors as it shows higher potential in electrochemical performance. It shows electrochemically
and thermally stable with fabulous structural stability. Considering these aspects, the work focus on
sodium metal pyrophosphates for hybrid sodium ion capacitor to introduce high capacitive electrodes
with more energy density. The improved energy density and high-rate capability of the sodium
pyrophosphate electrodes are our research interest compared to carbon-based system, since Na

systems appear superior due to its slower solid-state diffuser in most materials. Laboratory prepared
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prototype of Sodium ion capacitor with disodium metal pyrophosphates along with nanometal oxides
yields high energy density with good cycling capacity of higher than 20,000 cycles with 95% charge
retention. These developed capacitors charge density can be easily multiplied in higher orders by serial
and parallel stacks and introduction of dielectric medium. Further charge density improvement is
already sensed by intercalation of organometallic oxides and nanometal oxide. The sodium ion
capacitor is a suitable alternative capacitor for the exhaustive lithium-ion source. Sodium ion as said
earlier intercalation improves the energy density in spite in lithium-ion intercalation improves the energy
density by forming coordination compounds (Say lithium cobalt metal amine, etc.) This coordination
compounds will off from the activity of multiplying the energy density, instead they will act as slag. In
sodium ion capacitors the nanometal oxide will be more active on the cycles thereby they will act as
active sites for the reaction speed up. Here nanometal oxides has dual role such as active sites for
reaction speed up on cycles and they will catalyze the reaction stability.

Keywords: sodium ion capacitor, sodium metal pyrophosphates, energy density, cycling capacity
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THEORETICAL INVESTIGATION ON 1-DIMENSIONAL PNICTOGEN
CHALCOHALIDES: ELECTRONIC STRUCTURE AND ANISOTROPIC
TRANSPORT PROPERTIES

Kathirvel Venugopal
Department of Physics and Nanotechnology, SRM Institute of Science and Technology, Kattakulathur- 603
203, Chennai, Tamil Nadu, India.
E-Mail: kathirvw@srmist.edu.in
ABSTRACT
Recently one-dimensional chalcohalides are gaining attention in thermoelectric industry ascribed to
their peculiar structural properties with low thermal conductivity. The present work reveals the
thermoelectric properties of SbSI and BiSI chalcohalides using density functional theory associated
with electron and phonon Boltzmann transport equations. The electron localization function reveals the
mixed bonding character (covalent and ionic bonding) in both SbSI and BiSI. The structural, dynamical,
and mechanical stabilities are ensured using Ab-initio molecular dynamics simulation, phonon
dispersion and elastic constants, respectively. The infinite chain along z-axis with weak van der Waals
intrachain interaction strongly motivates to investigate the anisotropic electron and phonon transport
properties. Along y-direction, ultralow thermal conductivity of 0.260 W m-1 K-1 and 0.182 W m-' K-' is
observed in SbSI and BiSI, respectively at 500 K. The favorable electron transport properties including
carrier relaxation time, Seebeck coefficient and electrical conductivity yields large power factor of 12.19
and 7.91 mW m' K2 at specific hole concentrations. The combination of ultra-low lattice thermal
conductivity and moderate power factor along y-direction elevates the figure of merit for hole-doped
SbSI (1.97) and BiSI (2.71) at 500 K. This suggests that the titled compounds can be suitable for near-
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room temperature thermoelectric applications. This work not only examines the thermoelectric
properties of the chalcohalides but also discusses the structure and property relationship.

Keywords: DFT, Seebeck coefficient, Anisotropic Transport Properties
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MULTIFERROICS: UNVEILING THE PROMISE OF FUNCTIONAL
MATERIALS FOR TECHNOLOGICAL REVOLUTION
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"Department of Physics, School of Foundational Sciences, Kumaraguru College of Technology,
Coimbatore Tamil Nadu, India.
2Department of Science and Humanities, Sri Venkateswara College of Engineering and Technology,
Chittoor, Tamil Nadu, India.
3Department of Physics, School of Advanced Sciences, Vellore Institute of Technology,
Vellore, Tamil Nadu, India.
E-Mail: arulviveka@gmail.com, arul.h.sci@kct.ac.in
ABSTRACT
Advancement in the understanding of a material type is often the forerunner to the stepwise
progression of a technology. Multiferroic oxides are one of the most recent classes of materials having
the unique property of exhibiting both ferromagnetism and ferroelectricity in a single phase. These
include BiFeOs, BiMnOs, DyMnOs, etc. Among these oxides, BiFeOs; (BFO) is identified as the only
material that exhibits ferroelectricity and antiferromagnetism at room temperature and has been
extensively studied from the perspective of device applications. Due to its high Neel temperature, high
Curie temperature and a giant polarization value, an explosion of research interest in the growth,
structural, optical, electrical and magnetic properties of BFO have been observed recently. Among the
various preparation methods that has been successfully developed for the synthesis of BFO
nanoparticles, sol-gel method has emerged as a more practical technique because of its high phase
purity, good homogeneity, low temperature assisted synthesis and precise composition control. Till
date, the synthesis of single phase BFO remains a challenging issue because of its narrow temperature
range of phase stabilization. The kinetics of formation leads to a mixture of major phase (BFO) along
with other impurity (or) secondary phases (Bi-FesOo, Bi2sFeOsg). These impurity (or) secondary phases
can be eliminated by co-substituting A-site (Bi3*) by rare earth (RE) ions and B-site (Fe3*) by transition
metal ions which could improve the phase purity and thereby improve the electrical and magnetic
properties. The present thesis deals with the co-substitution of La- Ti, Gd-Ti, Tb-Co and Pr-Co on
BiFeOs. The effect of co-substitution on the structure of BiFeO3 and their significant modification of the
magnetic and electrical properties have been analyzed in detail and will be discussed during the talk.

Keywords: magnetic materials, low temperature synthesis, BiFeOs
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EMERGING WEARABLE SENSORS FOR REAL TIME HEALTH CARE
MONITORING
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ABSTRACT

Emerging flexible sensors and embedded electronics technology promoted the development of novel
wearable sensors. Wearable sensor systems are becoming more and more popular since they could
be embedded in the wearable items such as clothes, gloves, googles, watches, wrist bands, head
bands and jewellery. Wearable sensors play a crucial role in real time monitoring of human
physiological parameters such as breath rate, body temperature, blood oxygen level. Nanoengineered,
low power operated, wearable sensors are capable of non-invasive diagnostics of disease related
biomarkers from human breath, tears, saliva and perspiration. Recent advances in terms of materials
for flexible sensors, fabrication methodology, device integration strategies for realizing wearable
sensors will be presented. Current limitations and future research prospectus of wearable sensors will
be discussed.

Keywords: wearable sensors, health care monitoring
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PROGRESSION IN THE DEVELOPMENT OF ELECTROCATALYSTS
TOWARDS IMPROVED HYDROGEN PRODUCTION IN HER

Arunadevi Natarajan
Assistant Professor, Department of Chemistry, PSGR Krishnammal College for Women, Coimbatore,
Tamil Nadu, India

Corresponding mail id: arunadevi@psgrkcw.ac.in
ABSTRACT

Design and fabrication of non-noble metal catalysts for the extensive generation of H, (hydrogen)

gas by water splitting is the upsurging field aiming towards a sustainable environment and needs the
future clean and green energy. However, scheming and understanding the basic principle regulating
the activity of the catalyst is still inexplicable. Although Pt is currently the material of choice owing to
its high electrocatalytic activities but needs for its high loading and high cost is an intriguing issue
needing an amicable solution. The hybrid structures of heteroatom-based transition metal complexes
are more effective and are cost-effective electrocatalysts for hydrogen production. In this proposed
work, the electrocatalytic behaviour of alkali and alkaline metal complexes was figured out along with
their synthetic procedure and characterization. Leveraging the high complexing ability, ring
formation, and polydentate nature of heteroatom-based ligands, these compounds are strategically
chosen as electrocatalysts. The thermodynamic stability and best catalytic behavior of synthesized
alkali and alkaline earth metals were compared and presented based on electrochemical studies.
The electrochemical impedance spectroscopy (EIS) test was accomplished to recognize the
mechanism of HER, and charge transfer resistance was less which indicates that composites are
favorable for the hydrogen evolution. More prominent ECSA values imply the target complexes have
enhanced electrochemically active/dynamic sites and better hydrogen evolution performance. In light
of these findings, this research successfully engineers an electrocatalyst poised as a promising
candidate for the hydrogen evolution reaction, paving the way for advancements in sustainable and
efficient energy technologies.

Key Words: HER; transition metal complexes; cyclic voltammetry; electrocatalyst, ECSA
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THEORITICAL EVALUATION AND EXPERIMENTAL COMPARISION OF

VARIOUS RADIATION ISOTOPE SOURCE IN CANCER RADIOTHERAPY

Dr. C. Varatharaj M.Sc., M.Phil., Dip.R.P., Ph.D.,
FUICC (USA), FICTP(ltaly), FUICC(Canada),
Associate Professor, Department of Radiation Physics, Kidwai Memorial Institute of Oncology, Bangalore —
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ABSTRACT

Any radioactive source used in radiotherapy for clinical practice needs a substantial amount of

dosimetric data, as recommended by the American Association of Physicists in Medicine, TG43U1.[1]
Experimental measurement of such data may result in large uncertainties because of the rapid fall of
the dose at distances near the source, and this limitation can be overcome by accurate Monte Carlo
(MC) simulations. This study compared the experimentally measured radial dose function, g(r), and
anisotropy function, F(r,08), of a BEBIG ¢°Co and Gamma Med Plus '*?Ir high-dose-rate (HDR) sources
in an in-house designed water phantom with egs_ brachy Monte Carlo (MC) calculated values. MC
results available in the literature were only for unbounded phantoms, and there are no currently
published data in the literature for experimental data compared to MC calculations for a bounded
phantom. The recently developed egs_brachy is a fast Electron Gamma Shower National Research
Council of Canada MC application which is intended for brachytherapy applications. The dosimetric
dataset recommended by Task Group 43 update (TG43U1) is calculated using egs_brachy for an
unbounded phantom. Subsequently, radial dose function g(r) and anisotropy function F(r,8) are
measured experimentally in a bounded water phantom using TLD-100 and Gafchromic EBT2 film. The
experimentally measured g(r) and F(r,8) and egs_brachy MC calculations for bounded geometry are
well in agreement within experimental uncertainties. Further, the confidence level of our comparative
study is enhanced by validating the egs_brachy MC code for the unbounded phantom with respect to

consensus data.

yomiCrmil sFflwas AaslFenaulley LvGaum sgliTaTdFaH gC@FrGLmiiy
CPVSBIT HHHI6UTTSHS WSIULTH wHMID uAGFTrsemwer LILTH

(PEOSITOIT. F. UTSTTE

@ewewris CuyrAiflwir, sdliafds GubLlwed gewm, Sldbsuris HMIGHTUI L (hoHgIsuLbensst, GLIBISsH K- 560030.

916 F (b LD
Wwms e Bl (pewpuilsd Hglflwss FHHlFemsulled LwWSTUBSSUILBL 6ThH6luTH  HFlflwss
PSS MG sewflFwrear ere CLTAGWL s sHrey CaemeuliL®Bslngl, Bws 96wfsEs WwEHsHHia
QupLilwevreriger Fmsid, (TG43U1) ufbgiewrsgisrerg. Sssemsw sreysaflsr uflGsrsenest
ojerel (D), CPVSHBH DG I (HBV 2_6Tem FTTHBHV HFlTaTsAsT ere] allenraurer ef psFlullesr Hryawrors
Quiflw  PlFFwwmHD  SeTewwosewer HUBSHVTD, G  givedlwiwrer wrTerGL.  HTTGevm
2 (HUsLIL(HSSHISVBHET (VD QbS UTDeLS HL&bd (Plgpujb. SHCUTHSW @bS I uially,
2 GIHTL 146V euigeuswLodaslLl (b swrflssiul L @ B 6sriiguilsv (30 Q.18 X 30 @16 X 30 Q&..5
), 2 wir-GLmrev-Cri_ sgiflwss Gasmrumsvl -60 wohmid @)fliguid-192 WCFrGLmiiy cpsvdgler |
Grigwev GLmew Gawsour®, g(r) womid yefCsrl Crmll Gewesour®, F(r,0) sslwsupenrm
Ceutiugsred gaflpo CLrfB L issr (TLD) whmid &rectis@rmfld uLwrsssd (Film)  epsod

87


mailto:drvaratharaj@gmail.com

wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

Gargewer FHwrs erall LUl @, YSHGH QOWITST  SSSHIUTTSHS  LTOTEL SHTTELT
2 HousliL(hSSISNIL 6T ULTH CFuwLl L g1 @)gieuenT Slewl_s5 GDILiysHefley, wrearGL sriGsum
WPlgey&eT  eurbumHm BT QBT 19HEHHHTS WL HGCW  F)HHoHer wHmD wrearGL  &TiGsm
ST (hHEphLer RULIHDLEUTS GCIFTHmeTd STaySHEhHsTar @VdHE WSSV uTibL] 2 sTem B
QBT 13HEHHHTeT Gauaflul_ L' L. srey sHCUTEHI auewr @Vswsv. FLHLISHHD o (Heurdhsliul L
egs_brachy sreitigy Geusiomesr sTeVsL rmredr &rm agpeui Chagersy MFidE sHeysTdls) ool HerLT
wmreTGL &TiTGsvm Lwestm(h) 9},GLD, [O)ES Wl g FAOF T 8] LIGTUT (H &% E1h &% % T
Qg UMLD&SSLILIL (heTengl. Gog)iid, suribL| 2 siTer b GSTL 1S EHSHHTT CFTHemen FaluiTss spefl(Hd
GLrdf L ismer (TLD) wohmid smedtisGrriflés L wréssev (Film) epevd ojerall i’ L Griguisv
GLmew QFweour®, g(r) wpmib eflGar Crml Qawsvur®, F(r,0) wohmib egs_brachy wrer@Gr
STIGeVT sewrdhd (Hser aurblin@gl ul L augeuallwgssTar CFTaamear BlFFWWDHD BleweVds EhdsE 6T
BeTS RHHLICUTSISTDET. sThisafler Uf B Yyuallsr pUlsamas Blaws, LSS SresHewert
Qurmg gl surbupHp B GsTL 1985 EHEsTer €gS_brachy wrerGL sriGsur gulufl swL_g Fflumiliugesr
epsvtd GobLi(d S ueTerg).

60
CONVERSION OF PLASTIC WASTE INTO VALUE-ADDED PRODUCT BY
THERMOCATALYTIC DEPOLYMERIZATION REACTION VIA GREEN
APPROACH USING YTTRIUM OXIDE AS A CATALYST

Murugesan A’
Polymer Science Engineering Lab, Department of Chemistry, Sri Sivasubramaniya Nadar College of
Engineering (Autonomous), Chennai, India- 603 110

"Corresponding author E-mail: murugesana@ssn.edu.in

ABSTRACT
Synthetic and semisynthetic high-performance polymers play a crucial role in the production of
commodity plastic materials due to their mechanical and thermal properties. However, managing post-
consumer plastic waste is a significant challenge, as we generate 353 million metric tons of plastic
waste annually worldwide. Converting waste plastic into value-added products is an innovative and
effective approach to addressing the issues associated with plastic waste management. This research
focuses on the catalytic depolymerization of polyethylene terephthalate (PET) and polycarbonates (PC)
via systematic approach. Polycarbonates are a class of polymers known for their diverse properties,
including high strength, optical clarity, and resistance to heat and chemicals. The study investigates
the depolymerization reaction of PET and PC into bis(2-hydroxyethyl)terephthalate (BHET) and
bisphenol A (BPA) monomers, respectively, using yttrium oxide as a catalyst. Yttrium oxide proves to
be an effective and stable catalyst, capable of breaking down the polymer chains into their constituent

monomers. The research work emphasizes the challenges of recovery and purification of the end
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products of the depolymerization. The findings of this research will guide efforts towards achieving a

circular economy and environmental sustainability.
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GREEN SYNTHESIS OF CERIA - ZIRCONIA NANOCOMPOSITES:

CHARACTERIZATION AND ITS PHOTOCATALYTIC ACTIVITIES
Dr.A.Thirumoorthi*

Associate Professor, Department of Chemistry, Government Arts College, Udumalpet — 642 126, Tiruppur

District, Tamilnadu, India. E-mail: dramoorthiudt@gmail.com
ABSTRACT

Erbium doped Ceria—Zirconia nanocomposites, (CeO2)(Zr1xO2)(Er203)xO2 (x = 0.0, 0.1, 0.3, 0.5), have
been synthesized using Morinda citrifolia fruit extract. The synthesis of Erbium doped Ceria — Zirconia
mixed metal oxide nanocomposites was obtained, in hydrothermal method, by mixing the metal oxide
solution at room temperature under magnetic stirrer for an hour in 500 rpm and then calcined at 500°C
in muffle furnace. UV-Visible, FT-IR, XRD and SEM analyses have been used to establish the
crystalline nature and morphology of the CZ and ECZ nanocomposites. UV — Visible spectra confirmed
the presence of Er dopant in the nanocomposites and the band gap was found to be in the range of
3.54-3.70 eV. The stretching frequency of Ce-O, Zr-O and Er-O corresponds to 740, 443 and 471 cm-
" respectively was confirmed by FT-IR spectra. XRD reveals that ECZ nanocomposites are cubic
nature and increase in concentration of Erbium in the site of Zr has enhanced the crystalline size in the
range of 40-80 nm. The photocatalytic degradation of Basic Red 2 dye has been performed under sun
light and the effect of catalyst dose, initial concentration and pH of solution was studied on the
photocatalytic degradation of Basic Red 2 dye and optimized it. Results indicated that photo-
degradation of Basic Red 2 dye increases at higher alkaline pH. The photo-degradation rate was
strongly influenced by activation of ECZ photocatalyst with photon and production of hydroxyl radicals
and hence suggested optimum catalyst dose and initial concentration of dye for photo-degradation
process. The anti-cancer activities have also been performed against MCF-7 cell line and the cell
viability and IC50 have been studied. This confirmed the undoped nanocomposites have lower
cytotoxicity and inhibition rate than the doped nanocomposites.

Keywords: Ceria-Zirconia nanocomposites, Erbium dopant, Morinda Citrifolia fruit extract,

Photocatalytic studies, Anticancer activities.
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A GREEN SYNTHESIS OF CDS QUANTUM DOTS FOR
PHOTOCATALYTIC APPLICATION

K. Kandasamy
Department of Chemistry, K.S.R College of Arts and Science for Women, Tiruchengode - 637215, Namakkal,
Tamilnadu, India

E-Mail: samychemeng@gmail.com

ABSTRACT
Inorganic pollutants are the leading cause of water pollution, which harms human health and the

environment. The most highly efficient nanoparticles with enhanced photocatalytic activity are
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semiconductor quantum dots (QDs). The heterogeneous photocatalysis using UV radiation on
quantum dots is a fascinating technique for treating polluted sewage with a naturally available plant-
based product. In this study, CdS QDs were synthesized using a facile green synthetic protocol in the
presence of Coccinia grandis (CG) and Punica granatum (PG) fruit sap as capping and stabilizing
agents. XRD, HR-TEM, FT-IR, UV-DRS, and photoluminescence spectroscopy were used to analyze
the synthesized CdS QDs. The photocatalytic degradation activity of CdS quantum dots was performed
against anionic and cationic dyes under UV light irradiation. The results revealed that PG-capped CdS

QDs have the best photocatalytic activity compared to CG-capped CdS QDs.
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TISSUE ENGINEERING AND 3D (BIO) PRINTING FOR HUMAN
MENISCUS REPAIR/REPLACEMENT
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Professor and Head, Department of Nanobiotechnology, PSG Institute of Advanced Studies,
Coimbatore-641 004, Tamilnadu, India, Mobile No: +91 9944920032
Email: rsk@psgias.ac.in, selvabiotech@gmail.com
ABSTRACT
My lecture will cover basics of anatomy and function of human meniscus, it's damage and repair
strategies. The need for meniscus tissue engineering will be emphasized with respect to various
structural, functional and application points of view. The biomaterials and methods used for meniscal
scaffold preparation, advantages and disadvantage of the current techniques will be discussed.
Detailed presentation on use of biomolecules inside and outside the scaffold and its impact on primary
human meniscal cells will be explained with research publications generated at Tissue engineering
laboratory at PSG institute of Advanced Studies. The impact of biomolecules on cellular proliferation,
extracellular matrix and DNA content will be explained. The toxicology and gene expression profile in
developed scaffold containing human primary meniscal cells will be discussed. The development of
bioink and use of 3D bioprinter for meniscal tissue engineering will be explained.

Keywords: Meniscal tissue engineering, 3D bioprinting, Biomolecules, scaffolds
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ELECTROCHEMICAL SENSORS AND BIOSENSORS USING PRUDENTLY

DESIGNED IONIC LIQUIDS
K. Thenmozhi

Department of Chemistry, School of Advanced Sciences, Vellore Institute of Technology, Vellore-632014, India.

E-mail: kt.thenmozhi@gmail.com, k.thenmozhi@uvit.ac.in
ABSTRACT

Design and synthesis of new materials and/or molecules with well-defined properties is a consistant

demand for industrial and technological applications. lonic liquids have raised as prodegious materials
owing to the multifaceted properties such as low melting points, wide range of solubility, negligible
vapour pressure, tunable miscibility and viscosity.! These ILs comprising organic cations and inorganic
anions offers plethora of combinations that can be customised to achieve desired physicochemical
properties for task specific application. Particularly, ionic liquids are of interest in electrochemistry due
to tunability of ILs to render high ionic conductivity, non-flammability, biocompatibility and good
electrochemical and thermal stability, which are desired for electrochemical applications. Accordingly,
ILs have attracted worldwide recognition and opened the avenues for their application in sensor,
biosensor, biomedical, biocatalysis and bioelectronics. We have designed few IL molecules for the
development of electrochemical sensors/biosensors. Initially, we synthesized IL molecules containing
redox moieties and utilized them in both enzymatic and non-enzymatic biosensing.? Further, we
synthesized functionalized ILs and used these molecules as versatile platforms for the immobilization
of biomolecules, followed by electrochemical biosensing. Our current efforts on utilizing the synthetic

versatility of these ILs in fluorescence sensing will also be discussed.
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DEVELOPMENT OF DEVICE QUALITY TECHNOLOGICALLY IMPORTANT
NONLINEAR OPTICAL (NLO) AND FERROELECTRIC SINGLE CRYSTALS

Muthu Senthil Pandian*, P. Ramasamy
SSN Research Centre, Department of Physics, SSN Institutions (Autonomous), Chennai-603110, Tamil Nadu

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

ABSTRACT
Gravity driven concentration gradient is used in the uniaxially solution-crystallization method of
Sankaranarayanan-Ramasamy (SR). TGS, GPI, KAP, SSDH, DGZCD, DGBCM, benzophenone and
many more crystals have been successfully grown by SR method. Longest benzophenone crystal
having dimension of 1350 mm length and 55 mm diameter was grown for the first time in solution
growth by SR method. Starting with a thin plate as seed a large size crystal can be grown. The physical
properties and crystalline perfection of the SR method grown crystal is normally superior to the
conventional method rown crystals. The quality of the SR method grown crystals has been improved

by several modifications made in SR method. The impurity segregation cannot be avoided in the
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existing SR method. So we planned to introduce the RSR method for growing good quality,
unidirectional single crystals. The effect of rotation on unidirectional crystal growth method (Rotational
Sankaranarayanan - Ramasamy (RSR)) has been proposed for the first time. The organic nonlinear
optical 2-Aminopyridinium 4-nitrophenolate 4-nitrophenol (2APNP) crystals have been grown by (i)
conventional slow evaporation, (ii) Sankaranarayanan-Ramasamy (SR) method and Rotational SR
(RSR) method. The grown 2APNP crystals were subjected to various studies like HRXRD, laser
damage threshold, chemical etching, Vickers microhardness, birefringence, UV-Vis NIR, dielectrics
and piezoelectrics. The Rotational Sankaranarayanan-Ramasamy (RSR) method grown crystals show
excellent optical, mechanical, dielectric and piezoelectric behavior and higher laser damage threshold
capability compared to the conventional and normal SR method grown crystals. HRXRD and etching
studies showed that the quality of the RSR method grown crystal is better than conventional and normal
SR method grown crystal. The Rotational Sankaranarayanan-Ramasamy (RSR) method can be used
to grow single crystals along a specific crystallographic direction such as the phase matching direction
in nonlinear optical (NLO) crystals. The unidirectional crystal growth method is ideally suited for crystal
growth along this direction to obtain large size crystals required for obtaining SHG elements with
minimum wastage. In addition, the unidirectional solution crystallization usually occurs at around room
temperature; much lower thermal stress is expected in these crystals over those grown at high
temperatures. Successful development of this unidirectional method will provide the technology to

produce crystals at a yield close to 100% and easy scaling-up process.

2AP4N crystals grown by (a) Conventional method, (b) SR method and (c) RSR method
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PHOTOELECTROCHEMICAL WATER SPLITTING FOR GREEN

HYDROGEN PRODUCTION

A.M. Kannan
Ira A. Fulton Schools of Engineering, Arizona State University, Mesa, AZ 85212, USA
ABSTRACT
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TiO2 based photoanodes are extensively studied for photoelectrochemical (PEC) water splitting.
Nanotube structures of TiO2 grown on Ti foil (TNTs) by anodization, have high surface area which
makes them a preferred good candidate as a photoanodes in PEC studies. However, a large band gap
and poor charge separation are the hurdles to its the long-term use of TNTs as photoanodes for PEC
water splitting. The TiO2 NTs photoanode activity of TiO2 nanotubes can be improved by several
methods which include in many ways like metal and non-metal doping and, metal deposition, etc. In
the present work, yttrium is deposited on amorphous TNTs at different deposition times (5, 10, and 15
min) by through a chronopotentiometry technique (Y-TNTs). The electrochemical deposition time is
optimized for yttrium deposited at the constant current of 1 mA cm-2. The as-prepared photoanodes
are physically characterized by powder XRD, SEM and UV-vis spectroscopy to analyse the influence
of yttrium electrodeposition on crystal structure, morphology, and band gap. The PEC activity of the
pristine TNTs and Y-TNTs photoanodes is studied at the voltage of 1.23 VRHE in 1 M KOH. The Y-
TNTSs exhibits an enhancement in increase in photo-conversion efficiency by >2.7 times as compared
to pristine TNTs. The photocurrent response of prepared photoanodes at 5, 10, and 15 min deposition
time are about 476, 609, and 537 yA cm-2 as compared to the value of 445 pA cm-2 for pristine TNTs.
Electrochemical impedance spectroscopy studies reveal the enhancement in the charge separation
properties after yttrium electrodeposition. Experimental results are further supported by theoretical
studies. First-principles calculations show that yttrium deposited TiO2 have negative free energy of
adsorption for OER intermediates as compared to TiO2 which has positive values. This study shows
that yttrium electrodeposition significantly affects the photoelectrochemical properties of the
photoanodes and that the current electrochemical approach of metal electrodeposition can be used for
enhancing the PEC water-splitting activity and for green H2 production without distorting the nanotube
structure.

Keywords: TiO2 Nanotubes; deposition; Yttrium electrodeposition; Photoelectrochemical water

splitting
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MYTHS AND SCIENTIFIC TRUTH ABOUT THE BANANA SUGAR FOR

DIABETICS
C. Sekar*, G. Veerapandi

Department of Bioelectronics and Biosensors, Alagappa University, Karaikudi — 6300 03.
Email: Sekar2025@gmail.com

ABSTRACT
Banana undergoes continuous metabolic changes as a function of ripening time and storage
conditions. Glucose and fructose (CsH120s), monosaccharide forms of sugar, and sucrose (C12H22011),
a disaccharide made of glucose and fructose are the major sugars in banana. Diabetics are generally
not advised to consume banana as it aids in the increase of blood sugar level. In the present work,
using a non-enzymatic electrochemical sensor made of Ni-Ca,CuOs nanoparticles, we have carried out

systematic measurements of changes in glucose concentrations in green, red and yellow banana
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(Rasthaali) for five successive days as a function of ripening time [1]. The experimental results suggest

that the diabetic patients can eat well-ripened banana and the banana slices cooked in warm water.
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THE IMPACT OF SCIENCE IN SOCIETY

Dr. C. Inmozhi

Assistant Professor, Department of Physics, Government Women's Morning College, Salem-8

ABSTRACT
In ancient days, men living in a dark world without the knowledge of Science and Inventions. The days
running on as centuries, Science is growing in a wonder and tunes the intelligence of men for the new
inventions. Science is the greatest collective endeavor. It contributes to ensuring a longer and healthier
life. The Science on Society impinges in two main ways: technologically, by changing the arterial
conditions of life, work and production; and intellectually, by changing the way in which men think. The
former is the more striking, since everybody is in minute-to-minute contact with things that have arisen
from scientific research. Clearly a high standard of living is dependent on the use of devices produced
by scientific technology. There is natural discussion about the social impact and social function of
science concentrates mostly on the material and technological aspects. Many of the problems that face

the world today can be solved only with the aid of science.
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INFLUENCE OF MESOPOROUS MATERIALS IN CHEMICAL

TRANSFORMATIONS
Dr. K. Shanmuga Bharathi

Periyar University
ABSTRACT
A new class of heterogeneous catalyst, a nickel Schiff base complex of mixed ligands on MCM-41, has
been developed. The formation of Ni-MCM-41 catalyst was confirmed by FT-IR, PXRD and 13C-CP-
MAS-NMR analysis whereas the morphology and stability of the mesoporous material were studied by
BET, elemental mapping-EDX analysis, SEM and TEM microscopy, ICP-OES and TGA analysis. The
catalyst was used for the green synthesis of medicinal valued quinoxaline derivatives via a simple
condensation through thermal heating, ultrasonication and microwave irradiation. This environmentally
benign method provides several advantages, such as mild reaction conditions, short reaction time,
excellent yield of up to 99 %, operational simplicity, catalyst stability, heterogeneous nature and easy
retrievability of the catalyst by filtration. The catalyst can be reused for up to four cycles without
significant deterioration in the catalytic activity. The effectiveness of the energy sources for the

synthesis of quinoxalines is as follows: microwave irradiation > ultrasonication >thermal heating.
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Introduction:

Natural Language Processing (NLP) is a multidisciplinary field that blends computer science, artificial
intelligence, and linguistics to enable machines to comprehend, interpret, and generate human
language. In recent years, significant strides have been made in NLP, with a growing emphasis on
developing language processing capabilities for non-English languages. One such language that has
garnered attention is Tamil, a Dravidian language spoken predominantly in southern India and Sri
Lanka. This essay explores the challenges, developments, and applications of Tamil Natural Language
Processing.

Challenges in Tamil NLP:

Tamil, with its ancient literary traditions and unique linguistic features, presents distinct challenges in
NLP. The script, an intricate syllabic alphabet, requires specialized tokenization and parsing
techniques. The agglutinative nature of Tamil, where affixes are added to a root word, demands
sophisticated morphological analysis. Additionally, the rich morphology and flexible word order pose
challenges in part-of-speech tagging and syntactic parsing.

Resource Scarcity:

Unlike widely studied languages such as English, the resources available for Tamil NLP are
comparatively scarce. The lack of extensive annotated corpora, lexicons, and linguistic tools hinders
the development of robust models. Machine translation systems, sentiment analysis tools, and named
entity recognition models often fall short in performance due to the scarcity of training data.
Developments in Tamil NLP:

Despite these challenges, the past decade has witnessed significant progress in Tamil NLP.
Researchers and language enthusiasts have been actively involved in creating linguistic resources,
annotated datasets, and open-source tools. Initiatives like the Tamil Treebank project have contributed
to the development of syntactic annotations, fostering advancements in parsing and grammar-based
applications.

Tamil-specific Named Entity Recognition (NER) systems have been developed to identify and
categorize entities such as names of people, places, and organizations. This is crucial for information
retrieval and knowledge extraction in applications like news summarization and social media analysis.
Machine Translation:

Machine translation is an area where Tamil NLP has seen notable developments. Researchers have
worked on building English-to-Tamil and Tamil-to-English translation models. This is especially
beneficial for breaking language barriers, aiding cross-cultural communication, and promoting
accessibility to information.

Sentiment Analysis:

Sentiment analysis, a crucial aspect of understanding user opinions, has found applications in social
media monitoring, product reviews, and public opinion analysis. Developing sentiment analysis tools
for Tamil has been an active area of research, aiming to capture the nuances and cultural context in

Tamil expressions.
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My Contribution:

In this research work Information extraction process for domain dependent language specific
documents using machine learning algorithms is explored. The documents were collected from the
domain of Gynecology medical documents imported from the World Wide Web. The language of
concern was one of the traditional languages of India called Tamil. Initially these documents were
preprocessed by cleaning task and subject to tokenized as paragraph into sentences and sentence
into words. After tokenization the corpus was analyzed morphologically by three machine learning
methods like Finite state automation method, Rule based method and UDPipe method.

The experimental results showed that Finite state Automation model produced good accuracy when
compared with the other models. During the next phase of parts of speech tagging when compared
with UDPipe model and Rule based model, Finite State Automation model gave higher accuracy rate
of 89.9%. The next phase was Extraction of named entities from the tagged corpus. There were 10
sets of entities identified to group the whole named entities. For this named entities extraction, general
named entities corpus was used in Naive Bayes classification, which is the best model for classification.
The next stage of relation extraction was built in the classified corpus with its relations, entities, and
attributes. Next, to extract the related information from the corpus the classification models were trained
with extracted relations of the entities and attributes. In this research work three classical classification
models, namely Naive Bayes, K-nearest neighbor, Support Vector Machines models were considered.
Around 1635 documents were tested on these three classification models. Based on the performance
of these three models it was concluded that Naive Bayes classification model outperformed the other
two models with the high score on Precision, Recall and F1-Score. In addition to these the execution
time taken to classify was also considered to compare the performance of the models. The Naive
Bayes classification model proved to be 32% faster than KNN and 21.6% faster than SVM model. In
addition to this 77 real time dynamic medical text documents related to gynecology represented in
Tamil language were fed into the Naive Bayes classification model to check for correctness of
classification. Based on our experimental data Naive Bayes classifier gave an accuracy of 73%.
Moreover, it was also found that Naive Bayes classifier gave good accuracy for single, double unique
keyword queries and slowly decreased when the number of keywords in the queries was more than
two unique keywords.

Future Directions:

The future of Tamil NLP holds immense potential. Continued efforts are needed to expand linguistic
resources, create annotated datasets, and develop state-of-the-art models. Collaboration between
academia, industry, and language communities is vital for the sustainable growth of Tamil NLP.
Applications in e-Governance, healthcare, education, and content creation can be further explored. As
technology becomes more ingrained in our daily lives, empowering Tamil NLP will contribute to the
digital inclusion of Tamil speakers and foster the preservation of Tamil language and culture in the
digital era.

Conclusion:
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Tamil Natural Language Processing represents a fascinating journey into the intricacies of a language

with a rich cultural and historical background. Despite facing challenges, the concerted efforts of

researchers and language enthusiasts are propelling Tamil NLP into a promising future. The

development of robust models and applications will not only benefit Tamil speakers but also contribute

to the diversity and inclusivity of the global NLP landscape. As we navigate the complexities of

language technology, Tamil NLP stands as a testament to the evolving relationship between

technology and linguistic diversity.
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INDIVIDUAL ROLE IN NATION BUILDING THROUGH INNOVATION

D. Balaiji
Head, Centre for IPR, AP (Sl G)- Mechanical, KPR Institute of Engineering and Technology
Avinashi Road, Arasur, Coimbatore, 641407 — India

ABSTRACT
Individuals serve as the driving force behind a nation's progress through innovation. Their diverse
perspectives, expertise, and determination are pivotal in shaping a country's trajectory. By fostering a
culture that values creativity and forward-thinking, individuals can pioneer ground-breaking solutions
to societal problems. Whether it's inventing new technologies, introducing sustainable practices, or
advocating for policy changes, each person's contribution adds to the collective tapestry of progress.
Moreover, by embracing an entrepreneurial spirit, individuals can create jobs, stimulate economic
growth, and cultivate a vibrant ecosystem that encourages innovation across various sectors.
Furthermore, individuals act as catalysts for change by inspiring others and sparking a ripple effect.
Through education, mentorship, and collaboration, they can ignite a passion for innovation in future
generations, ensuring a continuous cycle of progress. By sharing knowledge, supporting emerging
talents, and collaborating across disciplines, individuals can amplify their impact, creating a network of
innovators united in their mission to drive positive change and contribute significantly to their nation's

growth and development.

Ygiswwuller cpevid CHFHews &1_19.61wwpLiLjeuglev sesflwesfls LIkiG,
Gs. urevrgd)

SHewevaUT, HMleyFTi CFTdhEIMNewLOEST6T eDLOWILD
9IS &F 5 (HSHSHLD

UGS Hefledr cpsld pH BT g6  (PTCTHMSMS Y sl5MS5g1 OGFiiFmer cpevid  euerrTGHmi
CuUDDTITSH6T. euiseaflsst allalL@glassr, EpTerd, WHMID HigaTd euTsafleT Fieweu 2 (HeUTdHhELD
epeVLd (1 BT 96T GLoe) LITTHSeMS 2 (HeUTdhGHISSTDST. HHSIH M@ HewL&H@GD Lev uTribufuil
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wrpmieusHE UnIGHHmIsTarTi. LS CSTIHOBIL LBISHOT 2 (HUTeS], UTSHISTULTOT aUis5HdHHe05
2 _(HeuTsH S, HMID L GlurmL seflsy yBlw pewmasenar Wb, PSTERTHDSSI% G LBIGCSDHMISTOTTI.
BwBH&F FTiHSB, pHeuledT LiBIE, PSTEITHMSHI6V ClLIHLILITETENIOEM I 2 (HOUTEHS 2G5 sleTDSI.

72
SUPERCONDUCTIVITY: FROM MATERIALS TO QUANTUM COMPUTING

Dr. Manimuthu Periyasamy
ABSTRACT
This talk will explore the fundamental characteristics of superconducting materials, revealing their
distinct features that allow for the passage of electrical current without any resistance. We will explore
the various applications of superconductors, specifically focusing on their crucial role in technologies
such as magnetic resonance imaging (MRI) and high-speed magnetic levitation (maglev) trains. The
talk will also explore the advanced field of quantum computing, where superconductivity plays a key

role in expanding the limits of computation beyond traditional applications.

B&EESL_GISFImesr: Clum pL_gefed) (b @ 6euTenTL_Ld evsflesf] euew
pewesraui wewflpsbg GufwaFTis)

"BahELSFFmert: QUTHLHeTleOlhhgG GHeuTendTL b Hewilerl]l suewy” 6TedIm HeweVLILild HewL GlLmiLd
2 »rwTL 6060 LF&HHLSHBSSMefledT h 2 MFTHTET LIWNTSSl0 (F)ewenThhl GlHTeTEhBISHST. (3)bHS
FHUTLSS 2 eor, WeTFTrd SLsdlemw Ymedlw erglitilen 61 6Faiss (pigujld 6TedTm
Sesfldgleumer LedTLSemer Oleuaflliu®Bss]l, aHsL 5P CluThLlsefler gliLewL. bFBISeneT
S LOLDT S T TU|LD.

wmssieuw srhs sssTey (MRI) wpmbd 2 wWiGks &THs CvalGLagsr ruilsvssr GCumern
QT mBIL LBISeNe) hsLgFlaseafler whalw ukislensrs upy] Brid P Ceurid. @)sirenitd Goevmas,
Qbs 2wy, Gourewti b sewilssiluilsr yslpefar 2 WssSNGT BHIwPU|D, B 5L SSlHS et
BT % L_1q. 63T 6TeemeVHemen allflayLi(hSgieuBle0 (h THMILD FIMET OlHTETL LIBINS 6% TevT(HeTars.
@Qbs 2 w5 WEHELSHBSI el Y BlFwmbiIsemar WTWBESHE, Y WOTOU(HHGHD WIHHIn1qUSTH
wropmiaiens ChTésswTsds GsTanT(herergl. BT Dlallwed uHB! Dy TairpsTaTeurTs @) HbsbTeID
DVVGH| GHUTENTL LD SHewflesfluiledT 6THTHTVSHMS 6UlgUeMLOLILIFIY 9 HeT LBIewSHL L flbhgI6GlsTsiTer
S TeULpeTaTOUTTS @)(HHSTID, B)bs alleTdsasssTl & 1065 _ssssinefler rafwmisst wHMILD
"QurpLsefledlBHg GeuTadTL D SHewflel]l euewr" 6THTH BT LIWNTEHMS allpdh @D eumiilienL
wHmih GesflewwwmeT iiemer 2 MISILBSSHIS DS
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"ORGANIC NANOFIBERS: A NEW PATH IN THE ADVANCEMENT OF
OPTOELECTRONIC DEVICES"

Dr. P. Srinivasan

Assistant Professor, Department of Physics, National Institute of Technology Silchar, Silchar, Assam, 788010.

ABSTRACT
Optoelectronic devices are tools that unify light and electricity. Examples include solar cells, LEDs,
laser diodes, and sensors. Research is ongoing to enhance the functionality of these devices. Within
this realm, organic nanofibers emerge as a novel approach.
Organic nanofibers comprise elongated structures made from various organic materials such as
organic semiconductors, polymers, and small molecules. Despite their diminutive size—thousands of
times smaller than a human hair—their significance lies in their remarkable affinity with light and
electricity.
Several methods exist to produce organic nanofibers. One common approach is electrospinning, where
an electrically charged solution of organic material forms fine fibers, resulting in cost-effective small-
scale production. Subsequently, these fibers exhibit enhanced properties.
Organic nanofibers harness their unique properties to enhance the functionality of optoelectronic
devices. One crucial aspect is their exceptional surface-to-volume ratio. This characteristic allows them
to establish intimate connections with light and electricity, thereby enhancing the interaction between
optical and electrical properties. Another significant aspect is how these fibers structure themselves,
influencing their optical and electrical characteristics, permitting tailored modifications for
optoelectronic applications.
In summary, organic nanofibers amplify the interplay between light and electricity in optoelectronic
devices. They elevate optoelectronic capabilities, paving the way for advancements in optoelectronic
technologies by refining their molecular architectures. This capability empowers these materials to be
efficiently used in harnessing the optical and electrical properties for practical applications.
Organic nanofibers find diverse applications in optoelectronic devices. One significant application lies
in solar cells. Organic nanofibers can efficiently convert solar energy into electricity. Consequently,
they can be used to fabricate cost-effective, flexible, and lightweight solar cells.
Another application exists in LEDs. Organic nanofibers can manipulate light emission in various colors,
enhancing the brightness and efficiency of LEDs. The exceptional orientation and well-ordered
molecular structure of organic nanofibers contribute significantly to the phenomenon of second
harmonic generation (SHG), enabling them to guide light through an optical material. This property

enhances SHG functionality.
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Organic nanofibers can be utilized in various ways to enhance the functionality of optoelectronic
devices. They are utilized in devices such as solar cells, LEDs, laser diodes, sensors, and high-speed
optical communication devices. Organic nanofibers contribute to creating efficient, lightweight, and
cost-effective devices.

Nanofiber-related research holds immense significance worldwide. I'm open to discussing further

details regarding the field of organic nanofibers.

speIflLO)3TEdT BN F TS 6vThRISH 6V 65T e FFlufled &1l BTCTT BTTHET: 6@ (1
yaiewwwrer ureng (Organic Nanofibers: Enhancement for Optoelectronic

Devices)
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QITIFS L b auhSIDGI. @)F6V, &l BrEeTT BTTHET 63(H L|SHIEHLOUITET IV G (LPSHDUITSH 6T(LPHSI
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Swrflassiin@glesrper. geunmler el Lib @m wefls wigullsst uilrssenrssrer wLnig FAnlwgi,
eTTed eummlest Copurlil) LUThSLTeTS, )% eunewm spafl WHMID WTFTTSHSHIL 66T FAPriLrs
CBTLT ClaTsiTer S enIDlEHIDGI.
& BprEerT Brisener 2 MHLgF) CFIaISNHTET LISVEOIM] (DD HET 2_6TaTedT. GlLITSI6UTT (e M 6ils»
spedTmI, 6TeVdL_Grmeviilsirestim (Electrospinning) oy, @ib. @)dlev, sewraedled sewrhs Sl GLITHET 6 (H
ergFry serddler suplwurs s LTwiUBSSUUBSEIDS, @& Fw, S Lewrdiu’ L. Brisener
2 _(HUTEHGHHMSHI. B)bS BTTHeT LilsiTeart Gaaflsslinl B 9eunHmleT LienTLs6T GLoibL(h s LI (h s eTmeuT.
seaflilleTereay Freermisefer OFwsgpewer GCuwbu®Ss, Hfw BTGeTT HTIHET HeumHmledr
ST SHSIUDTET LT SHMOTL  LWSTURSSHISISTDOT. (H (LPHSWIDTRT LIHTL eunhmler 9 sHls
Gupuriiy uriiy %@, Ggi sefl wHyibd WsTeTTSgIL 6T Fls CFTL L YWILSSIDSI, FsI
spefliflereram wrHmBISener GbLBSSHISDSI. WHEDTH PSS TeT LssTL, Sl HTCTT BHTTHM6T
S|UDDIST CLPsLGInMI jewiolienLl GlevedwwTs s _HLL(BSSID Smer. @)% eunmler sefl wHMILD
LOIGSTEFTT LIGRTL|H6W6T Sl ILIISTTSS 9ILDSSS DI
sl prlerr BTigssT sefliblsiaram FraarBisaflsy LGN LIWSTUTHEHW6TSS 6% T (H6TETET. 5 (H
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HUMAN SKIN BIO-MIMICKED WEARABLE ELECTRONICS: TOUCH
RESPONSIVE PEROVSKITE LIGHT EMITTING DIODES WITH IMPROVED
STABILITY

Dr. Loganathan Veeramuthu
Research Assistant Professor, Institute of Organic & Polymeric Materials, Research & Development Center of
Smart Textile Technology, National Taipei University of Technology, Taiwan.

E-mail: anloga947715@gmail.com / logan1@ntut.edu.tw
ABSTRACT
Wearable skin-inspired electronic skins present remarkable outgrowth in recent years because their
promising comfort device integration, lightweight, and mechanically robust durable characteristics led
to significant progresses in wearable sensors and optoelectronics. Wearable electronic devices
demand real-time applicability and factors such as complex fabrication steps, manufacturing cost, and
reliable and durable performances, severely limiting the utilization. Herein, we demonstrate a facile
fabrication of stretchable perovskite light-emissive touch-responsive devices (PeLETDs) by utilizing
highly transparent and conductive polyurethane/silver nanowires (PU/AgNWs) as the electrode.
Meanwhile, a stretchable tricomposite perovskite emissive layer was developed by blending a small
amount of poly(ethylene oxide) (PEO) and poly(vinylpyrrolidone) (PVP) with CsPbBrs. Additional thin
PVP layer was introduced as a buffer layer to improve the morphology of the emissive layer; on the
other hand, it can serve as an electron-injection barrier to reduce the high non-radiative recombination
at the corresponding interface. Further, to fulfill the responsive function of the fabricated PeLEDs, a
poly(ethylene terephthalate) (PET) spacer with a 100 pym thickness was inserted between the top

electrode and the emissive layer. A stretchable PeLETD is finally demonstrated to possess a low turn-
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on voltage of 2 V with a brightness of 380.5 cd m=2 at 7.5 V and can sustain 30% uniaxial strain with a
small luminance variation of 24%. More interestingly, our stretchable PeLETD exhibited high stability,
which could be well touch responsivity, where the luminance is on/off switched for 300 cycles by
repeatedly applying pressure.
Keywords: Perovskites, polymer composites, light emitting diodes, wearable electronics, stretchable
optoelectronics.
wesflg CHrev LGWT-L01L8ld L 9j6wflwid g Lg.w 6TeVE L Tesfldsen:
CubU@SSLILL L BleweVdHeiTen Lo WL 65T Jnlg W LiglsveaflliL) GlLGrmsusivsnssL
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LenrasnGurdl. GuGrrsisvensl o 10lipe) 9HHEG 2 (HUTSSLILLL Gl Fm(hHev 6lwevsdluws Lial
DS QwLws YOHHTE YPWPSULUBSSIUL L G 2 0pe) HEHHT 2 (Heu ewiolienL
Guwibu®SS, LMILDLD, @G CBTL LW @)ewL_(PssHBH0 Y F% HslTafFaH VLTS LMIF TeDLOLIEHLIS
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uglevellssdbdniqgw QFwsourl e BlewpGeaupm, s uTed (s1dHleSstr QL GrigTGsvl) (PET) 100
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6T (PSS HMBHdH C&HTewTgHLILGTS @miSwrs BlepLissiiul L g. 7.5 V @ whmid 24% Aplw
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BIOMATERIALS - ACROSS GENERATIONS

S. Aravindan
PG & Research Department of Physics, Chikkanna Government Arts College, Tirupur — 641602.
ABSTRACT
A biomaterial is a type of substance that can be implanted or incorporated within a biologically active
system to enhance its functionality, either by replacing or introducing elements into it. Since
biomaterials are alternative viable materials that have the potential to replace most parts of the human
body, its clinical demand increases enormously. Recent developments reveal that it is a convergent
area that encompasses a variety of scientific and technical fields, including biology, bioengineering,
materials science, chemistry, physics, ethics, law, and more. Materials such as metals, graphite,
ceramics, polymers, glass and glass ceramics are some of the promising substances has the potential
to be used as a successful biomaterial mainly because of their ability to resemble the original
functionality of the human body parts. Recent development of biomaterials finds its growth in various

level such as bioinert, biocompatible, bioactive, bioresorbable, etc.

Bioinert materials are elements that can be implanted into the human body and have the ability to exist
for an extended period within it without causing any adverse effects. Biocompatible material is one of
the foreign bodies and has the reaction controlled by its surface properties. Bioactive material is
another kind of material elicits responses by extending a bond between implanted material and living
tissues at the interface. Bioresorbable is one amongst these variety of biomaterials has unique
characteristics. This type of materials is mostly biodegradable by dissolving its own identity and by
absorbing the surrounding elements in the living organism. These materials lose their own identity in
due course after implantation to become biofunctional material. Development of these variety of

biomaterials are finds its growth in different time periods termed as generation of biomaterials.

Semev(pemm 2arL_ra 2 w6l umipLgeir
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2 I OFISSLILIL STn 1glll V6V 63(HbISHI DT HEHHIn Ul §(H NS OILIT(HETTGLD. BV dn Mi%eHET
WTPOMISD VG HYD(WPSLILIBSSHIHD CLPsVLd Y HeiT GlFweoLml swi GubuBdseord. o ullfliwisv
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Curplser wefls 2 L0 o miliyseaflst 9F OGFWOLTL DL R5FH(hSGHD SHMEST HTTENTLOTSH
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HYDROXYAPATITE - ESSENTIAL BIOMATERIAL FOR CLINICAL
APPLICATION

Dr. A. Nishara Begum
PG & Research department of Physics, Chikkaiah Naicker College, Erode — 638004

ABSTRACT

Hydroxyapatite (HAp) is a natural biomineral belongs to the group of phosphate along with calcium

(Ca10(PO4)s(OH)2). Nanostructured HAp (n-HAp) is found to exist in natural human bone in highly
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ordered manner and uniformity with incorporation of collagen fibrils. This natural mineral has a
promising characteristic of bioactivity and biocompatibility. This biomineral is reported to be a host for
the existence of many foreign ionic components as impurities. Amongst which chloride, fluoride,
hydroxyl and permanganate ionic elements which could be weaken its structure. While, fluoride and
hydroxyl ions are found to be increase its apatite strength. Although hydroxyapatite is said to be a
natural mineral, it can be synthesised artificially with similar characteristics as of its natural existence.
Various synthetic methods are available to derive the specific composition of inorganic hydroxyapatite
mineral with same chemical entities. Amongst the techniques, hydrothermal, chemical precipitation,
sol-gel, electrospraying, electrospinning, solid state, self-propagating combustion, microwave
irradiation, and etc. are the prominent techniques available for HAp synthesis. Still, deriving HAp

particles with appropriate stoichiometry, aspect ratio and crystalline resemblance is a challenging task.

Hydroxyapatite is a promising host material proven its ability in accommodating various foreign
elements results in the improvement of its characteristics. Selection of dopant element is crucial task
in altering specific properties of HAp. Surface of the calcium-based apatite are usually rough and
become efficient for biomedical applications. This rough nature facilitates the binding of macro
molecules like protein during mineralization. It gives the significance to HAp to be a promising element
for drug delivery. Hydroxyapatite is an inevitable for the clinical restoration of bone defect.
Synchronizing natural bone with the implanted foreign element is a challenging task. In such cases,
hydroxyapatite coating over the bioinert materials made them effective become an efficient active
biomaterial for orthopaedic ailment. Recent development reports that HAp coated biomaterials
evidently prove its efficiency in supporting tissue regeneration. Hydroxyapatite with incorporation of
polymer material become a good biodegradable material helps for bone regeneration after implantation
within a human body. HAp is a good host material and hence, alteration of its characteristics is highly
possibly by incorporating suitable foreign element within it. In the form of composite structure, HAp with
single or many foreign elements proven to be a successfully biomaterials suitable for clinical application

processes.
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ELECTROCHEMICAL BIOSENSORS USED IN MEDICAL APPLICATIONS
A. Nagarajan?, T.M. Sridhar?, R. Sasikumar"’
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ABSTRACT

In recent years, biosensor development has become increasingly essential for the detection and

monitoring of various biomolecules in clinical analysis, environmental monitoring, medical diagnosis,
and food safety. Nowadays the major problems of heart diseases threatening the world is increasing
day by day and atherosclerosis is an important condition. It arises as a complete blockage of the
arteries due to the deposition of cholesterol. A diet rich in saturated fats and cholesterol increases the
level of cholesterol in the blood, and it increases the risk of atherosclerosis, heart disease, coronary
artery diseases. The increased cholesterol levels causes medical problems like cerebral thrombosis
and high blood pressure. A biosensor is currently widely used to detect cholesterol levels in blood. It
uses an enzyme called cholesterol oxidase to break down cholesterol molecules in the blood.
Cholesterol is first oxidized to 4-cholestan-3-ketone. It then uses two electrons to reduce FAD to
FADH2. Again it is oxidized using electrodes. The resulting electricity is a measure of the density of

cholesterol in the blood.
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POLYMERS FOR SELF CLEANING APPLICATIONS
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ABSTRACT

Hydrophobic self-cleaning films aid in removal of dust accumulation on solar panel surface. Films

with higher contact angles, higher surface roughness, and low surface energy usually aid in Self
Cleaning. The preparation of hydrophobic polymeric films involves a layer with low surface energy
which increases the adhesion between film and substrate. The incorporation of Tetraethoxysilane
(TEOS) and Vinyltriethoxysilane (VTES) into a sol-gel system involving Pluronic F-127 (PF-127)
enhances functionality of the thin films. Characterization of these films was carried out using UV-
visible spectroscopy analysis to assess their optical transparency. The transparency of the fabricated
film was optimized for different concentrations. FTIR analysis was done to confirm the presence of
various functional groups in the fabricated film. Surface morphological analysis was performed to
examine the texture and the thickness of the thin films. Additionally, water contact angle was
measured to gauge the hydrophobic nature of the films, indicative of their potential self-cleaning
capabilities. The coated thin films were sprinkled with sand particles (4g), and water was sprayed
upon it. The particles were rolled off without clinging to the substrate. This is a simple cost-effective
method for fabrication of transparent hydrophobic surfaces and these fims can be used upon solar
cell cover glasses. Further it can be used for automotive windshield, building facades.

Keywords: Thin film, Hydrophobic,Water Contact Angle, Low surface energy,UV Visible

transmittance.
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MICRO-WAVE ASSISTED COMBUSTION SYNTHESIS AND
CHARACTERIZATION STUDIES OF SINGLE-PHASE NOVEL
DYSPROSIUM DOPED YTTRIUM CALCIUM BORATE (xDy3+: Y(2-x)
CaB10019) PHOSPHOR MATERIALS FOR EFFICIENT WHITE LIGHT

GENERATION
Mitrabhanu Behera', Rajashree Panda', R Arun Kumar?’*, R K Padhi

1School of Sciences, National Institute of Technology Andhra Pradesh, Tadepalligudem, India
2|ndira Gandhi Centre for Atomic Research (IGCAR), Kalpakkam, Tamil Nadu

ABSTRACT
The versatile micro-wave assisted combustion synthesis technique was adopted to synthesize the

dysprosium-doped yttrium calcium borate xDy3*: Y. CaB10O19 (Dy:YCB) polycrystalline phosphor
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materials with varying concentrations (x = 1, 3, 5, 7 and 9 mol %) for the first time. The formation of
phase, crystal structure was analysed by x-ray diffraction study and was affirmed to be formed
pertaining to the monoclinic crystal structure (a = 11.475 A, b =6.345A, c =9.223 Aand a = =90, B
= 91.83) with C2 space group. The absorption capability of the prepared samples was investigated by
UV-DRS spectroscopy and the optical band gap was found to be 5.28 eV. The photoluminescence
emission spectra were recorded to authenticate the emission wavelengths and the samples were found
to possess two emission peaks at 480 nm (blue) and 577 nm (yellow) contributed by the Dy3* ions. The
synthesized single phase phosphor materials have conceivable optical properties and excellent

potency that can be used in white light emitting device fabrications and other optical applications.
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ABSTRACT

Electrochemical energy storage devices are considered as a primary electrical energy storage system

to address to future mobile electronic industrial requirements. Among handful of storage devices,
Supercapaitors are very attractive due to its unparalleled features including rapid power delivery and
longer cycle life. In any storage system, electrodes are the critical component to achieve superior
performance. Among various materials tested as Supercapaitor electrodes, metal oxides are highly
effective due to its redox properties. In this context vanadium-based metal oxide nanostructures
possses varity of advantageous properties such as multiple oxidation states, layered structure and
natural abundance. In this work, we present the synthesis, physiochemical and Electrochemical
investigations of various Vanadium based nanostructures and its binary forms for energy storage

applications.
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MICRO-WAVE ASSISTED COMBUSTION SYNTHESIS AND
CHARACTERIZATION STUDIES OF SINGLE-PHASE NOVEL
DYSPROSIUM DOPED YTTRIUM CALCIUM BORATE (Dy3*: Y2CaB10019)

PHOSPHOR MATERIALS FOR EFFICIENT WHITE LIGHT GENERATION
Mitrabhanu Behera', Rajashree Panda', R Arun Kumar?’*, R K Padhi
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ABSTRACT
The versatile micro-wave assisted combustion synthesis technique was adopted to synthesize the
dysprosium-doped yttrium calcium borate xDy3*: Y. CaB10O19 (Dy:YCB) polycrystalline phosphor
materials with varying concentrations (x = 1, 3, 5, 7 and 9 mol %) for the first time. The formation of
phase, crystal structure was analysed by x-ray diffraction study and was affirmed to be formed
pertaining to the monoclinic crystal structure (a = 11.475 A, b=6.345A, c=9.223 Aand a =90, B =
91.83) with C2 space group. The absorption capability of the prepared samples was investigated by
UV-DRS spectroscopy and the optical band gap was found to be 5.28 eV. The photoluminescence
emission spectra were recorded to authenticate the emission wavelengths and the samples were found
to possess two emission peaks at 480 nm (blue) and 577 nm (yellow) contributed by the Dy3* ions. The
synthesized single phase phosphor materials have conceivable optical properties and excellent
potency that can be used in white light emitting device fabrications and other optical applications.
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ABSTRACT
The depletion of non-renewable fossil fuels like coal and oil as a result of excessive energy
consumption is one of the biggest issues facing humanity today. The development of new energy
sources and energy storage devices has accelerated due to the worsening energy crisis. A class of
electrical energy storage devices called electrochemical supercapacitors is considered promising
because of its many advantages, which include high power density, fast charge-discharge capability,
good cyclic stability, and excellent reversibility. The electrochemical performance of the as-prepared
samples is examined using galvanostatic charge-discharge lifespan, cyclic voltammetry, and
electrochemical impedance spectroscopy. A simple hydrothermal method was used to synthesis
NiMoO4/VS2. The crystallinity, morphology, chemical composition, and spectroscopic properties of
NiMoO4/VS2 studied using FT-IR, XRD, Raman, SEM etc., The electrochemical properties of the
electrode coated with NiMoO4/VS2 were examined using cyclic voltammetry and galvanostatic
charge-discharge using 3M KOH electrolytes. The results showed an excellent long-term cycling
stability (80% capacitance remained after 2000 charge-discharge cycles) and a maximum specific
capacitance of 1593.33 F g -1 at a current density of 1.0 A g -1 in 3M KOH. Hence the present material

can be a promising electrode material for energy storage devices.
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INVESTIGATIONS ON THE STRUCTURAL, MORPHOLOGICAL AND
MAGNETIC PROPERTIES OF NANOCRYSTALLINE METAL FERRITES-

MFe204 (M=Ni, Co and Mn)
Dr. S. Gokul Raj

Department of Physics, School of Physical, Chemical and Applied Sciences,
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ABSTRACT
With a view of understanding the magnetic behaviour of ferrites, spinel structure complexes like Cobalt
ferrite, Nickel ferrite and Manganese ferrite have been prepared through auto-combustion method. The
influence of binding or chelating agent citric acid on the crystallization and their magnetic properties
has been taken for analysis. The outcome of the research could be applied to optimize the single phase
ferrites for magneto-electric applications. In addition to the above mentioned application, ferrites have
also possessed potential applications in the fields of ferrofluids, drug delivery system, magnetic

resonance imaging (MRI), hyperthermia and nano sensors.
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Figure. Ferro Spinel Structure (Ferro spinels have the general formula MFe204, where M is
divalent transition metal ion like Mn, Zn, Co, Ni etc. with valency 2 or mixture of divalent transition
ions with valency 2)

The main objectives of the present work are; (1) To synthesis a single phase ferrite nanoparticles, (2)
Tuning of particle size using auto combustion method (3) Investigations on the Structural studies on
CoFe;0s4, NiFe204, and MnFe20;4 including the evaluation of particle size and lattice parameter using
X-ray diffraction technique (4) Micro structural studies on NiFe;04, CoFe;O4 and MnFe2O4 by using
Transmission Electron Microscopy (TEM) and surface composition study on NiFe2O4, CoFe,O4 and
MnFe2O4 using Energy Dispersion X-ray (EDX) analysis (5) To study the structural, thermal and
ferroelectric properties of ferrites and (6) To study the magnetic states of the compound through Room

temperature and low temperature Méssbauer studies.
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POROUS STRUCTURED COBALT OXIDE NANOPARTICLES THROUGH

GREEN SYNTHESIS FOR GAS SENSOR APPLICATIONS

E. Ranjith Kumar*
Department of Physics, KPR institute of Engineering and Technology, Coimbatore 641 407, Tamil
Nadu, India.
Corresponding author: ranjueaswar@gmail.com
Abstract

Vinifera, in conjunction with metal nitrate, acts as a fuel in the combustion reaction. The

physicochemical properties of cobalt oxide nanoparticles have been investigated for various annealing
temperatures. XRD was used to investigate the single-phase cubic spinel structure of a cobalt oxide
nanoparticle. For each diffraction peak, the crystallite size and lattice parameter of cobalt oxide
nanoparticles were computed. The crystallite size was found to rise with increasing annealing
temperature (as prep. - 28.8 nm, 350°C - 34.6 nm, 450°C - 36.7 nm). FTIR spectra were used to
capture the functional groups and vibration modes of all three materials. The microstructure of cobalt
oxide nanoparticles has been investigated. The porous structured cobalt oxide was obtained in addition
to a few agglomerated and elongated particles. The thermal and colloidal stability of porous structured
cobalt oxide were also investigated for various annealing temperatures. For 450°C annealed cobalt
oxide nanoparticles, the higher zeta potential value of -58.1 mV was found. It confirms that higher
annealing temperatures increase the stability of porous structured cobalt oxide. To analyze the sensing
capabilities of porous structed cobalt oxide, a selective gas sensor measurement was done in many
aspects. The porous structured cobalt oxide nanoparticles' fast reaction and recovery time (12s)

demonstrates that they are promising materials for ultra-fast gas sensor applications.
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PREPARATION AND CHARACTERIZATION OF g-CsNs/ NiO
NANOCOMPOSITE FOR THE DEGRADATION OF ANTIBIOTICS UNDER
SOLAR LIGHT IRRADIATION

M. Shalini , H Shankar*

Department of Physics, KPR institute of Engineering and Technology,
Coimbatore, Tamilnadu, India- 641 407

Corresponding author e-mail id- shankarnh@gmail.com

Abstract
129


mailto:ranjueaswar@gmail.com
mailto:shankarnh@gmail.com

wafer siflaflwed AFmMAOLEHILUSH Jammw sFUGURILSET GSMSS JpTeugl usTaml (s &@hSS)hsn-2024

Over the past few decades, environmental and water pollution have become major issues that
people are dealing with on a daily basis. Both scientific communities and governments are actively
addressing these two major issues as primary tasks. Nanotechnology and nanomaterials have
emerged as crucial players in driving the sustainable development of the energy and environmental
sectors due to their unique properties, such as a large surface-to-volume ratio and significant electrical,
mechanical, and chemical properties relative to bulk materials. During the COVID-19 pandemic,
antibiotics have been widely used to treat many patients recovering from COVID-19. Despite their
numerous benefits, these antibiotics are not biodegradable due to their complex structure, causing
harm to aquatic systems. Ciprofloxacin, a potent antibiotic, is challenging to remove from water using
conventional and natural methods due to its high processing cost, time, and expenditure.
Photocatalysis stands out as a promising approach among the different methods available to address
the degradation of organic pollutants. The photocatalytic process occurs on semiconductor surfaces
and is driven by suitable light irradiation, i.e., above the band gap of the semiconducting materials.
Poor light-harvesting ability, rapid electron-hole pair recombination, and poor chemical stability and
optical properties of nanomaterials hinder their extensive utilization in large-scale applications. In
recent years, a new carbon-based nanomaterial named graphitic carbon nitride (g-CsNs) has gained
more attention in photocatalytic applications due to its non-toxic nature, easy preparation, narrow
bandgap, and high chemical and thermal stability. However, charge recombination and low specific
surface area restrict their potential usage. Various methods such as elemental doping, forming
heterojunctions, and surface modification are employed to improve the efficiency of g-CsNs NiO (Nickel
(I) oxide) is a wide-bandgap p-type semiconductor that actively performs photocatalytic activity only in
the UV region of the solar spectrum. Coupling with a suitable semiconductor tunes the bandgap of NiO
from UV to the visible range, reducing its charge recombination rate. In this study, we prepared g-
C3N5/NiO using the hydrothermal method for the photodegradation of ciprofloxacin under visible light.
Characterization results confirmed the formation of the g-C3N5/NiO composite with varying ratios of g-
C3N5 (25%, 50%, 75%) by XRD with good crystallinity. The bandgap values of g-C3sNs, g-C3Ns/NiO
(25%), g-C3Ns/NiO (50%), g-C3sNs/NiO (75%), and NiO were measured from UV-DRS as Eg = 1.96,
3.05, 3.03, 2.88, and 3.17 eV, respectively. From the PL spectrum, the g-C3Ns/NiO composite with 50%
g-CsNs showed reduced intensity compared to all others, indicating a reduction in charge recombination
in this composition. Photocatalytic degradation of ciprofloxacin was performed under natural sunlight,
and within 2.30 hours, 86% degradation was observed in g-CsNs/NiO (50%) compared to other ratios
(25% and 75% of g-CsNs).
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Ul biu@dearper. COVID-19  @er Gurg, Garall-19 @ellpohg QeuefllGumid e
Cprwmeflsewerds @GewrliL®sHs BHiewranuili  erglrlillasr LraieOTsl  LwWeTUHSSLILI(H S eTM6T.
ALGrmooliGerra et susdlemwwirer piewranuili stsliliLiseaflsd eTHT LD, BT CFWVTEHS ClFva,
GBI PHMILD ClFeVO STTERTLOTS 6)LPSHEHLOTET LPMILD @D (PewDHMETLI LisTL (hbs] 5evorevst lsv
B BphsH sPMIuG Hlgerd. &  wrHEUBGSHID Friflewen BleauisHd CFIusHETRT LILGCM)
wpewmsafley  afldFGsidbens o@m BOUGmESGAW G erpwrs o srengl. ofllFGFisans
CFwepemD  GHMMEHL 5%  urliyseflsy BewLCUmEDGH LOHMID G OGlUTHSSHWOTERT  sper]
sgliafFflearred QusHLILGF DS, YSTUGHI, GHWMHEHL G5 GLTHL Hefler Cuentl @)ewL_Glouafls s
Guwev. FfLSSW yewt(hsafled, HrmeoLiliyd sriust eoplenr® (9-C3NS) eretrp yslw smiuesr
IgLiusyLullevrer BprGerr Gl iefluiey, BIFFsSHTeMLOUWIDD HeTewin, sTaflsTer swTflliL, @Gmsw
Guent_Gaslt wHmib YHls @raTwer wOHMID Geulil BlenesSHTeD Y& WaIHMIET & TTeRnTLONS
aflFGsidhens LwWeTUTHSND Y Hls SauaTSmsLl ClUDMGI. Frigy wnIFrenwliy WHMID GHPODbHD
GO L urliuere) alweney SeuPPledt FTHSWILTOT LWSTUTL ewL_d &L (HLILI(H S5 6T M 6T
616016IewTL_60 GLTliLilBI, anfl” L TGrTemingsT 2 (HauTd@HeHs0 wHMID CHUTiiL LrHDLD &l wenel
g-C3N5 @it Qrwsvglmemerr CuibLi(hbsLr LweTUBGSSLILGD LLVBaum ewmasr . NiO (Blébgsesw
() opsema®) ererug urhs Guentl @)ewL_Geuell pP-ausns GHODSSL S35 G, @)g @flw
pipwrensvullsst UV Lggluilsv wl @Cw sefldGsigems Gawsourien Fallywrs CFiifpg.
QuTmdswrer GFillseanrL &L (HLer @ewenrliugsr cpsod NIO @eor CGuenr Gsr UV @) mibg
EaMuyb eurbing wrHpliul B ser FTid LHIFremwliL 6fS5msbsh GMMESHDSGI. B)BIGCSH, BTLD
STeTham gl spaflulledt H1p ALCrmooliGenrisfler afllFGaFisensd@ Bibeuliu wswm cpsvd g-
C3N5/NIO g swri QFiigsitGermid. GewrrTdaFw wigeysefledmpbg, 9-C3NS (25,50,75 %) wrmn’ L
all#lgnisemerds Gareanr g-C3NS/ NiO sevemsuullsir 2 hourdasid XRD 960 hsvev Lilg SHdbgesTemLowL_eor
2 miFliiu@mssiiu L gl g-C3N5, g-C3N5/NIO (25 %), g-C3NS/NiO (50 %), g-C3N5/ NiO (75 %), NiO
g Slweunmlesr Guenr st Eg = 1.96, 3.05, 3.03, 2.88, 3.17 eV UV-DRS @)edphag1 Sjeral_viu L gi.
Pl sw@usLriflev @) mbg 9-C3NS/NIO sevsmauuysir (50 % g-C3NS), wpmeupmiL et splilBGuirg

Sallrid Gewmsasliul L gl, @5 @)hd HVswauuilsd FTig WwMIFTeNOLIL] GWMDHHLILL L G| 6TOTLINSS
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GROWTH AND CHARACTERIZATION OF ORGANIC SINGLE CRYSTALS
BY MELT TECHNIQUES

R. Ramesh Babu’

Crystal Growth and Thin Film Laboratory, Department of Physics, Bharathidasan University,
Tiruchirappalli - 620 024, Tamil Nadu.

*Email: rampap2k@yahoo.co.in, rameshbabu.r@bdu.ac.in

Abstract

In recent years, more research has been made in exploring electronically and optically functional
organic single crystals for their potential applications in various fields such as semiconductors,
optoelectronics, photonics and integrated optics. Many researchers well explain the potentiality of
organic single crystals in nonlinear optical applications. However, the magnitude of organic nonlinear
optical material applications is restricted due to the difficulties associated with bulk growth. Therefore,
a number of remarkable modifications based on the properties of the materials have been made in
traditional crystal growth methods, and the outcomes are the recent trends in crystal growth. This work
investigates bulk growth of potential organic nonlinear optical single crystals, Benzimidazole, 8-
Hydroxyquinoline and 4-aminobenzophenone by employing the vertical Bridgman technique and
vertical dynamic gradient freeze systems. The complete experimental setup will be discussed in detail,
including the furnace and crucible design, optimization of growth parameters such as temperature

gradient, translation rate and cooling rate corresponding to the material properties.
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INVESTIGATION OF LITHIUM IODIDE INTERCALATED X/S2
NANOSHEETS FOR DSSC APPLICATIONS

RAMALINGAM GOPAL

Department of Nanoscience and Technology, Alagappa University, Karaikudi-630003. Email:
ramanloyola@gmail.com

Abstract
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In the realm of solar energy conversion, dye sensitized solar cells (DSSCs) are gaining prominence.
Typically, an anode and a cathode are required to manufacture an FTO-based device; the anode
materials of the current study are TiO2 and a high focus is given to creating cathode materials that are
WS, and MOS:; in place of alternative platinum (Pt).Pt is well recognized for its high cost and scarcity.
In this study, a low-cost Pt-Free counter electrode was employed and determined solar cell efficiency
of 2.52% over a long length of time. Further research on (X/S2) WS,/MoS; nanoparticles reveals
increased solar efficiency. The acquired X/S2 nano layer has a shape that has been validated using a
transmission electron microscope. Furthermore, the structural, optical, and functional groups of

materials were described, and the probable mechanisms were examined.
DSSC uvuwaiur@sepssiar as@uw oCuraL @ @ jCsCuL L L asab | aad 2
(X/IS2) pr@eunsmeirsafer yuiay
Gam. @umoel)Eisib
B1CarT yBlafwe wpnib CSTHOHL LIS FD, HWPSLILIT LIOS®SSPSLD, STeorsEL, @pSwr-630003
F(HEBEHLD.

GAuPP®D IPPSH®, FTw o aviBpar CQsta, GAwuldaEswnsar (14.6Tab.6Tab.8) LSS wEFeuLd
QupiFeiper. CuUGITS, 6TooLl.lf.@ IyLiLmL wlowrer Figagms SWTHES @ECHILET wPmih THFLoleT
Csamaliu@&ns; spCurmsw yuialsar iflar Qurmlsear TIO2 9y@d, Cuayd wiPmer 4 eTsS D@
(PT) wu®ewrs WS2 wpmpis MOS2 @w ea@ider QuIBL smar 2 (BTGP NYFFFHUGTLD
QeaussLiLREDG. 9.9 ST HHS ClFewey LPDILD LUDDISG®DISTS beil@h uGsAssLILL BeTerg. )5BS
uicde, @Gopsaloew LI.g-afiblaiwmar LUGTURSSULL L & wpph B sTwsEnE 2.52%
Gluldase Qewusd BDpear Blimnuisss. (XIS2) WS2/MoS2 prGarmgiserser uppu Guaw@segrruiss
D555 GAw QFuadBpaar QeaelliL®ssuSng. OupLiul’ L esad [ e1ad 2 BErGaTT 9% G RMHoULYUS®SS
OsresiGerars, Q&UALIDD eTewsL grer peTCemsSenwr] LweaTL®SS FALTTSSLILL HeTerg). GLogLb,
QurpLsafler s L_enioLiLy, @eafuflwed wHpid QFwedLT B G(psser afleufgsiiui L a1, Goed FTsSWLDTesT

USI(LpEDEHGT QY TmwLiLiL’ L Gyl
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BLUE EMISSIVE CARBON QUANTUM DOTS (CQDS) FROM BIO-WASTE

PEELS AND ITS ANTIOXIDANT ACTIVITY
RAMALINGAM GOPAL
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ramanloyola@gmail.com

Abstract

In this work, Carbon Quantum Dots (CQDs) are synthesized from agro-waste Ananas comosus by
facile hydrothermal treatment. The synthesized CQDs are characterized using powder X-ray diffraction
analysis, Fourier-transform infrared, UV-Visible spectral analysis and quantum vyield (QY)
measurements. The formation of CQDs with a mean particle size of 2.4 nm is measured using HR-
TEM analysis. The fluorescence properties of CQDs show strong blue emission radiation with a QY of
10.65%. Antioxidant assay of the CQDs were assessed against DPPH (2, 2-diphenyl-1-picrylhydrazyl),
Super oxide anion radical scavenging, hydroxyl radical scavenging and hydrogen peroxide radical
scavenging activities. The results suggest that agro-waste is also one of the promising materials for

optical switching devices and also it have good medicinal value by extracting drugs

Bev 2.10pey (Blue Emissin) srjuer geureir_is Ljerafser (CQDS) @ @brar 2 uli-s1ley
Caravsar ipmid 3jFear sallgGarnm GCFwadLIT®
Gam. @omoedEisLd

BrGart oyflalwe wonib CSTAOHL LIS &eap, IWESLILT LS®SSHELD, sTarsELy, @p@wr-630003

FH(HESHLD
@58 Caumeuilad, sriuet GeaurerL b Larafsear (CQDS) afleusrwsg sifaysearrar oyararmed GsrGLongeded®5s
erafigmen B QeuLiu HEFeF epevld QRUHEIFeTSELILIGS GIDGS. GR(HEISOETSHLILIL L STFLIGT & 6uTeoTL LD
yerefsei(CQD)ser gratser X 885 allefiby u@Liumdie), »Gurflwi-1graravebLmit HSEQILIL,LD so1$T
&G 196G aT ugLume) wpp  Guteww  o155(QY)  erafBemert LwWSTLGHSS
asLILBSSLULGSapar. 2.4 NM sgrsd) siser ety Qstew sriueT Geutes b Lereflsefa(CGD)
o paurssy (HR-TEM )owi OGsefleyg@mer wufwipp mewGeawns® wugLumdeell UwaTLBSS
LGS DS ST Geurast b Lerafsafar o fpey ueyser 10.65% @eurair b aIDsd o L e
ugeutar fov o LApey sGiafimss srG&Hamer. DPPH (2, 2-diphenyl-1-picrylhydrazyl), @Liug sygame®
Qwer Grydsed avGsallm, eapl grsfed Gryssed avGsalm wPmih eapl gmear Cuirgams® Saily
SIDLFFHD FLAUIIS®EHET YFIUDDISS THIN%H FTFLGT GHeureni_Lb LjeTafsaier ygeileGarpp w@Lifek
Uit g). @efluflwed LInIFe FIseTns%epss et pLoLseass@Gu QurmpL selled afleusrws yea)s@pLd
RRIDTGLD GTRIDILD, LO(BBSIFemaT LIHF 0SB LILISGT eLpevLd 9l BV LO(5SEI6 LOBLIcH LG Gl&TessT(HGTaTS 6TGTMILD

w1y osar 6sMals & eper.
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ECO-FRIENDLY EDIBLE CUTLERIES FOR SUSTENANCE

DR.S. PARVATHY

Department of Chemistry, Government Arts College (Autonomous), Salem, TN, India.
Email: paruchem2020@gmail.com
Abstract

Plastics take more than 500 years to decompose and until then cause damage to the
environment and living things. In India, people are using plastics at a massive rate for the past one
decade. Biodegradable or edible cutlery can emerge as a better alternative to plastics and people
across the globe can easily adopt to biodegradable products. The edible cutleries, plates cups, straw
and forks are very healthy to use with the food. The edible table wares are made with three ingredients
are jowar, rice and wheat flour and wheat bran. These are very health for the pregnant ladies and
lactating mothers. These cutleries contain calcium and iron from the Jowar. Jowar contains niacin and
folic acid that act as stress busters and good for diabetics. The complex of carbohydrates present in it
releases glucose slowly and helps to maintain blood sugar levels. Preparation of the wheat bran or
flour dough is baked at high temperature in molds with high pressure. The cutleries colored with natural
colors like spinach, beet-root or carrot pulp and added some natural flavors like black pepper,
cinnamon, mint and cumin. These products are edible and also fully biodegradable in few days.
Alternatively, these types of plates can be made from a batter and the stem of banana tree by
pressuring at high temperature. This saves our land and ocean on our earth tremendously from plastic
pollution.

Key words: Edible cutleries, natural colors, natural flavors, Biodegradable, Wheat bra
2 IS I W HL FHAT | QUTHAUITSTISSHSHTGT FihM]FF5Lp60
(LPEOGTAIT .GTaV. LITT6US)
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larenehaed: paruchem2020@gmail.com
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Gangienio sall® HBw eperyy COumpLsarme swidssLiL@Saper. @emey siLilleflsar wPmd LITeTL GILd
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oo Cumedld YLlleVLd 2 GTaTSl, Heeu OGS Y (LPSFFMS GmmaGLD pmid Fllfey Crmurelsess pvewg. Q)G
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Seremeu LgTfEs o sa&ngl. Caigiens ik Ydwd wTey SWIALLE HBS H(UPSSSHIL T Fnlg
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SPEED AND TEMPERATURE OF THE SOLAR WIND: RECENT
RESEARCH RESULTS
NATCHIMUTHUK GOPALSWAMY
NASA Goddard Space Flight Center, Maryland, United States.
E-mail id: natchimuthuk.gopalswamy-1@nasa.gov

Abstract

A balloon-borne instrument was recently flown to measure the solar wind speed and temperature.
When the solar wind arrives near earth, it has a speed of 400-900 km/s and a temperature of 500,000
K (spacecraft observations). However, these values near the Sun are not measured very well.
Observations of the balloon instrument designed at NASA laboratory show a speed of 260 km/s and

a temperature of 1 million K. The content of this talk is about these results.

Key Words: Astrophysics, Solar winds, stars
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HR-TEM STUDIES AND CHARACTERIZATION OF VARIOUS THIN FILM

CROSS-SECTION SAMPLES PREPARED BY Ar* ION SLICING METHOD

R. SIDDHESWARAN?*, 1, C. ESTHER JEYANTHI 2

" Department of Physics, School of Physical, Chemical and Applied Sciences,
Pondicherry University, Puducherry 605 014, India
2Department of Physics, Panimalar Engineering College, Chennai 600123, India
*E-mail: rsiddhes@pondiuni.ac.in, Mobile: +91-8220699404

Abstract

The surface morphology, crystal structure, grain distribution, dimension and elemental analyses
of materials at nanoscale level are highly essential for the research and applications of materials at
next level. These properties can also be studied by using transmission electron microscopy for the
nanomaterials of size range 2nm - 100 nm by means of conventional sample preparation over the
carbon coated copper grid. The TEM analyses provide more precise information when the material’s
thickness is <50 nm. Whereas, the thin films or bulk materials of size >100 nm is not possible to subject
under TEM analysis. For such characterization of bulk materials, cross-sectional transmission electron
microscopy (XTEM) is a very essential tool for the study of structure, phase, defects, morphology and

information at interfaces between film and substrate. In order to make XTEM sample, the milling of
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bulk material into nanosize that is below 50 nm is desirable for TEM analyses. However, the sample
preparation of bulk materials for TEM is highly challenging and pain taking work. Because, it is
necessary to make the bulk into electron transparent (very thin) material in a direction perpendicular to
the interfaces of substrate and film. For the XTEM sample preparation, we used the Ar ion slicing
method to prepare various thin film samples. The prepared samples were subjected to HR-TEM
analyses to characterise the films’ growth, grain size, morphology, crystalline and amorphous nature,
structure by process diffraction pattern, FFT, d-spacing, growth orientation, EDX, and other

parameters.

> | thin film

U0

STO (20 0) plane

Fig. 1: XTEM sample and their microstruture of the a-SiO2/nc-Si (left) and SrTiOs (right) thin films

studied under HR-TEM

Si substrate

0.5 um
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Fig. 2: XTEM micrographs and process diffraction pattern of the highly oriented Ni- doped ZnO thin film
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Oaw UL wEISaNeaT &MmI%EH0ML B wrBflsaler $eremLn

9 0.88Czavaugar, &.ecrovs5 ClwEH?

TQupiwe geop, Quptiwe, CauBuiwe wppd LwaETLTL B yPleflwed LeTef, LiTesyFGsef
LIDS®VSHLPHLD, L|SIFCFT 605 014
2Qupiwe geop, Laiiwewd Quiduiwue seerd, Csaemar 600123, @r@wr
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FH(HSSHLD
Cupugly o @eauaiwe, ws yewliy, Sreshw oIFCGuwrstd, uflwmesid o BTGaIT erTailevret
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CATIONS INTO TARTRATE HOST LATTICE: CRYSTAL GROWTH FOR NONLINEAR
OPTICAL APPLICATIONS

Chinnasami Sidden, Rajesh Paulraj, Ramasamy Perumalsamy
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THEORETICAL DESIGN OF NEW AZEPINE BASED DYES FOR THE FABRICATION OF
DSSCs: A DFT AND TD-DFT STUDY
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OPTIMIZING THE CHEMICAL COMPOSITION OF Dy3* IN NBT-BASED PEROVSKITE
STRUCTURED MAGNETO-OPTIC CERAMIC SYSTEMS

G. Sudha, N. Karunagaran
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THE TRANSFORMATIONAL IMPACT OF DATA SCIENCE ON EDUCATION
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MOLECULAR CONNECTIONS AND DRUG DEVELOPMENT POTENTIAL OF NATURAL
PHYTOCHEMICALS FROM SYZYG/UM CUMINIIN TYPE 2 DIABETES MELLITUS
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TO ASSESS THE NATURAL RADIOACTIVITY AND THE ASSOCIATED RADIATION
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HAZARDS IN BORE-WELL ROCK SAMPLES COLLECTED FROM THE AGRICULTURAL
AREA OF DHARMAPURI, TAMIL NADU, INDIA

G. Poongodi, A. Chandrasekaran
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ASSESSMENT OF HEAVY METAL CONTAMINATION IN MARINE SEDIMENTS OF EAST
COAST OF TAMIL NADU AFFECTED BY DIFFERENT POLLUTION SOURCES

N. Harikrishnan
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ENHANCEMENT ON PHYSICAL, CHEMICAL, AND BIOLOGICAL PROPERTIES OF HNT-
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SUBSTRATE FOR ELECTROCHEMICAL AND BIOMEDICAL APPLICATIONS
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QUANTITATIVE ELEMENTAL CHARACTERIZATION OF ANCIENT POTTERY SAMPLES
FROM SENJIKOTHAMANGALAM, TAMIL NADU, USING TOTAL REFLECTION X-RAY
FLUORESCENCE SPECTROSCOPY (TXRF) WITH STATISTICAL APPROACH

A.Tamilarasi, A. Chandrasekaran
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SPECTROSCOPIC CHARACTERIZATION, MOLECULAR STRUCTURE, VIBRATIONAL
SPECTRA AND DIELECTRIC STUDIES OF PHTHALAZIN-1(2H)-ONE

T.Beena, A.Nataraj
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FERRIMAGNETIC HALF HEUSLER ALLOYS FOR WASTE HEAT RECOVERY APPLICATION

Shobana Priyanka D, M Srinivasan, P Ramasamy
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THERMOELECTRIC HEAT TRANSPORT PROPERTIES OF NARROW BAND GAP
SEMICONDUCTORS

Beenaben S S, Radha S, Srinivasan M
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TERNARY FERROMAGNETIC HALF METALS FOR SPIN VALVE DIODES AND GREEN
ENERGY TECHNOLOGY

Klinton Brito, M Srinivasan, P Ramasamy
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GAS SENSING PROPERTIES OF HYDROTHERMALLY PRODUCED ZnO
NANOSTRUCTURES (FLOWERS/RODS).
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Ag2S BASED FLEXIBLE MATERIAL FOR WEARABLE THERMOELECTRIC APPLICATION
Arulpandi S, Tamilmani V, Srinivasan M, Ramaswamy P
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WEARABLE AUTOMATIC MULTI BIOSIGNAL REPORTING USING EDGE COMPUTING
Kavya.S.M, Sumathy.K
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BIOMETRIC AUTHENTICATION FOR PROSTHETIC DEVICES
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VISUAL NEUROPROSTHESES IN BIONIC EYE
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ROBOTIC SURGERY & ARTIFICIAL INTELLIGENCE IN CARDIAC HEALTH CARE
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NON-INVASIVE GLUCOMETER

T.R. Harshini Priya
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ENHANCED THERMOELECTRIC PERFORMANCE OF MANGANESE TELLURIDE VIA CO-
SUBSTITUTION Cu AND Mg WITH ULTRA-LOW THERMAL CONDUCTIVITY FOR MID-
TEMPERATURE APPLICATION

A. Selestina, V. Vijay, N. Karunagaran, M. Navaneethan
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SILICON DESIGN AND DEVELOPMENT OF A DEVICE TO ENHANCE GAIT
REHABILITATION FOR POLIO PATIENTS USING ADVANCED TECHNOLOGY: A
MULTIFACED APPROACH

E. M ukesh Balaji, J.B. David Stephen, E. Yuvaraj
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AUTOMATIC ROLLER CLAMP: SAFEGUARDING AGAINST BLOOD BACKFLOW AND AIR
EMBOLISM IN IV INFUSIONS

Lohitha R
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THE EFFECT OF ZIRCONIA-SHEET FOR ENHANCING UNIDIRECTIONAL HEAT
EXTRACTION ON THE DS SYSTEM PV APPLICATION

P. Periyannan, P. Karuppasamy, M. Srinivasan and P. Ramasamy
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SYNTHESIS AND CHARACTERIZATION OF SEMI-ORGANIC NONLINEAROPTICAL
MATERIAL LITHIUM D-ISOASCORBATE MONOHYDRATE CRYSTAL

R. Sathyanarayanan and M. Selvapandiyan: C.Senthilkumar
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GROWTH, STRUCTURAL, OPTICAL, PHOTOLUMINESCENCE AND DFT ANALYSIS OF
METAL ASCORBATE CRYSTALS FOR OPTICAL APPLICATIONS
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R. Sathyanarayanan and M. Selvapandiyan: C.Senthilkumar
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CRYSTAL GROWTH, STRUCTURAL, OPTICAL, DFT AND Z-SCAN ANALYSES OF
IMIDAZOLIUM 3,4-DINITROBENZOATE CRYSTAL

C. Elavarasi & S. Mugundan, C. Senthilkumar
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CHEMICAL ETCHING METHOD USED TO REDUCE THE REFLECTANCE OF THE
MULTICRYSTALLINE SILICON WAFER FOR SOLAR CELL APPLICATION.
R. Madhesh, M. Srinivasan & P. Ramasamy
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COMPUTATIONAL MODELLING ON Cz-SILICON GROWTH PROCESS
M. Avinash Kumar, M. Srinivasan, P. Ramasamy
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NANOCHARECTERISTICS OF PLANT-BASED NANOPARTICLE ENHANCED PEEK
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ENHANCING SOLAR CELL EFFICIENCY THROUGH MICRO ENGINEERED SURFACE
TEXTURING OF POLISHED SINGLE CRYSTALLINE SILICON

Akhil Krishnan, Nafis Ahmed, P. Balaji Bhargav, D. Gnana Prakash, P. Ramasamy
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SILICON-BASED ANODE FOR HIGH-PERFORMANCE LITHIUM-ION BATTERY

M. Sathiyamoorthy, G Gautham kumar, Gokulasaravanan T, Nafis Ahmed , P Balaji Bhargav
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DIRECT EVIDENCE OF INCLUSION OF Si ON MoSe: NANOSHEETS FOR BOOSTED
HYDROGEN EVOLUTION AND LITHIUM-ION BATTERY APPLICATION
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BIOMATERIALS: 3D PRINTING OF CELLULOSE NANOCRYSTALS BASED COMPOSITES
FOR BONE TISSUE ENGINEERING

Aishwarya GV Abinash Nand Das
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OPTICAL IOT-BASED MONITORING OF HEART RATE AND RESPIRATORY RATE USING
ESP8266

Thangam G, Sharnitha A, Suruthika A and T. Arunkumar
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SURFACTANT ASSISTED SYNTHESIS ROUTE OF SPINEL COBALT FERRITE
NANOPARTICLES FOR SUPERCAPACITOR APPLICATIONS

T. Keerthana, G. Ramalingam
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TURN- DOWN DETECTION OF HEAVY METALS IN WATER USING NATURALLY DERIVED
CARBON QUANTUM DOTS.

Janana Priya V, G. Ramalingam.
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SYNTHESIS OF CALCIUM CARBONATE NANOPARTICLES BY CHEMICAL PRECIPITATION
METHOD

R.Devi Saraswathi, Dr.G.Ramalingam
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AMINO ACID AND DRUG LOADED EGGSHELL DERIVED NANOHYDROXYAPATITE FOR
THE TREATMENT OF OSTEOMYELITIS

S. Ranchini and E. K. Girija
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CASHEW NUT SHELL LIQUID AS ECOFRIENDLY CATALYST FOR GREEN SYNTHESIS
OF A SCHIFF BASE AND ITS DIVALENT METAL(Il) COMPLEXES

C. Krishna Moorthy, T. Gomathi and T. Mohanapriya
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CRYSTAL GROWTH AND CHARACTERIZATION OF 4-HYDROXYQUINAZOLINE 5-
CHLOROSALICYLIC ACID COCRYSTAL

G. Parvathy, K. Aravinth
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MECHANICAL AND FREQUENCY-DEPENDENT DIELECTRIC PROPERTIES OF CESIUM
SULPHATE-DOPED L-ARGININE HYDROCHLORIDE CRYSTALS

L.R. Latha, P.Selvarajan, J.Uma Maheswari
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STUDIES ON THE REMOVAL OF CRYSTAL VIOLET DYE FROM AQUEOUS SOLUTION
USING AROMATIC POLYAMIDES

Loganathan M, Rajendra Prasanth M and Murugesan A
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PENCIL GRAPHITE AS AN ELECTRODE FOR SALICYLIC ACID DETECTION
N. Dharmalingam, V. Kathirvel
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DESIGN THINKING FRAMEWORK IN OXYGEN SUPPLY SYSTEM ON DEMAND

Kaviraj G, Ramsachin S, Tharan Kumar K and T. Arunkumar
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SECURITY APPLICATION USING HAPTIC PIN AND HRNG ALGORITHM FOR ANDROID
APPLICATION

R. Annie Karunya Vikraman I, Vivin D, Pradeep R,
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I0T BASED CROP PROTECTION SYSTEM
Akhil.M.G, Nathish Perumal.R, Santhosh.P

94 243
@RIy ISaTTed Lulli UTSHISTLIL JjewLoLiL]
9| Fl6v.6T1D.83], BTHlers GlLIHLOTET. T, FhBHmerg.Li]

AUGMENTED HORIZON OF EXPLORING NEW REALITIES IN EDUCATION
Mr. A. Kathiresan), V K Lakshmandev, Mrs. A Haritha Deepthi, K Abhijitha, C. RajaRajan, T.S.Kiran
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Al BASED REVOLUTIONARY NEXT GEN EDUCATOR: REVOLUTIONIZING LEARNING
THROUGH INTELLIGENT TUTORING SYSTEMS
Thulasidhar R, Arunesh Praben A S, Arun Kumar M
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BIOLEAF DETECTION AND MAPPING OF DISEASES USING ANDROID APPLICATION
Ms Annie Karunya R, V Sri Muthu Kannan, Yasvardhan, T Thennavan,
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PROPERTIES OF HALF-HEUSLER COMPOUNDS XCrSb (X = Fe, Ru, Os): SPINTRONICS
AND HIGH-PERFORMANCE THERMOELECTRIC APPLICATIONS.

Aathi Sankar, Klinton Brito K, M. Srinivasan
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TERNARY HALF-HEUSLER COMPOUND ZrNiSn FOR FABRICATING ZERO MOMENT SPIN
DEVICE AND ENERGY HARVESTER.

Jayanth K S, Klinton Brito K, M. Srinivasan
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SYNTHESIS AND CHARACTERIZATION OF HYDROXYAPATITE NANOPARTICLE USING
AEGLE MARMELOS CORRIA LEAF AND IT'S APPLICATION FOR ANTIBACTERIAL
ACTIVITY

R.Gowri, Blessymol B, P Yasotha, V.Kalaselvi
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GREEN SYNTHESIS AND CHARACTERIZATION OF ZnO NANOPARTICLES USING
CENTELLA ASIATICA
S Ponnarasi, Blessymol B, P Yasotha, V Kalaiselvi
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EXPLORING ROOM TEMPERATURE THERMOELECTRIC APPLICATIONS OF SPINEL-
BASED MATERIALS: PROPERTIES AND PROSPECTS
Lakshmi Prabha Chandrasekar, Sivakami Mohandos, Pandiyarasan Veluswamy
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GREEN SYNTHESIS OF ACTIVATED CARBON BLENDED ZnO NANOCOMPOSITES FOR
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PHOTOTCATALYTIC DYE DEGRADATION
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CHARACTERIZATION AND ANTIMICROBIAL ACTIVITY OF BIOGENIC SILVER
NANOPARTICLES SYNTHESIZED FROM CHLOROXYLON SWIETENIADC. LEAVES.

V. Soundarya’, and N. Karmegam2*
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INVESTIGATION OF DYNAMIC SHOCK WAVES-INDUCED PHASE TRANSITION FROM BAS
TO BaSs ITS POTENTIAL CHARACTERISTICS AND BENEFITS

F. Irine Maria Bincy, S.A. Martin Britto Dhas
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STUDYING THE PROPERTIES OF BISMUTH SULFIDE AGAINST THE IMPACT OF SHOCK
WAVES.

S. Oviya, S. A. Martin Britto Dhas*
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DYNAMIC SHOCK WAVE INDUCED REVERSIBLE PHASE TRANSFORMATION
(RHOMBOHEDRAL TO HEXAGONAL) OF BISMUTH TELLURIDE

F. Irine Maria Bincy', Ikhyun Kim2*, S.A. Martin Britto Dhas*.2*
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ACOUSTIC SHOCK WAVE-INDUCED PHASE TRANSITION OF INDIUM SELENIDE FROM
ORTHORHOMBIC TO RHOMBOHEDRAL CRYSTAL SYSTEM

S. Oviya, S. A. Martin Britto Dhas*
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INVESTIGATION ON THE BEHAVIOUR OF FLUORESCEIN PROPERTIES AND STABILITY
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UNDER DYNAMIC PRESSURE

M. Sandhiya, F. Irine Maria Bincy, S.A. Martin Britto Dhas”

[OTEES ST GleuIg DV E1H b & sTErmra co1@emrmy & eir LIGSTL| &5 61T o mILb
BleweoligHereniy L6 STer e

Gur.gbglwr, U.eofler wiflw Kerd, #.9.womrigesr LML G srev

111

ENHANCING THE EFFICIENCY OF GAS SENSING ON PEROVSKITE BaTiOs
NANOPARTICLES BY DYNAMIC SHOCK WAVE FLOW ENVIRONMENT
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112

SHOCK INDUCED STRUCTURAL MODIFICATIONS IN GLYCINIUM OXALATE CRYSTALS

M.Deepa, S.A.Martin Britto Dhas*
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INVESTIGATIONS OF PROPERTIES OF GLYCINE PICRATE UNDER DYNAMIC PRESSURE

M.Deepa, S.A.Martin Britto Dhas*
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114

SYNTHESIS AND CHARACTERIZATION OF COBALT ALUMINATE WITH COPPER AS
DOPANTS FOR THERMOELECTRIC APPLICATIONS.

Bharani Dharan Sethuramana, Sivakami Mohandos?*, Pandiyarasan Veluswamy®*
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115

A SIMPLE APPROACH TO PRODUCE CuO NANOPARTICLES USING DUAL SURFACTANTS
FOR DYE WASTE TREATMENT

A. Swetha, G. Suresh Kumar’, S. Ranjith Priyana
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Synthesis Of Black TiOz Nanoparticles For Photothermal Applications
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NAPHTHOXAZINE OPENS AVENUES FOR ENERGY STORAGE APPLICATIONS,
SPECIFICALLY AS A THERMOELECTRIC GENERATOR DESIGNED TO HARNESS LOW-
GRADE HEAT ENERGY.

Manikandan.S1, M. Sivakami 1", Pandiyarasan Veluswamy2*
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DESIGN AND SIMULATION OF ENERGY-EFFICIENT VOLTAGE LEVEL SHIFTERS FOR
COMPLEX CIRCUITS
A Arul @*, M Kathirvelu b
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EFFECT OF FUEL CONCENTRATION ON STRUCTURAL, VIBRATIONAL,
MORPHOLOGICAL PROPERTIES AND PARTICLE STABILITY OF NIO NANOPARTICLES
R.U. Sandhya?, V. Praveenkumar?
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R.U. Sandhya?, V. Praveenkumar?
SYNTHESIS AND CHARACTERIZATION OF CERIUM DOPED ZIRCONIUM OXIDE

120 NANOPARTICLES SYNTHESIZED BY MICROWAVE IRRADIATION METHOD 278
M. Murugesh Muthu lyyappan, V. Praveenkumar
EFFECT OF FUEL CONCENTRATION ON STRUCTURAL AND MORPHOLOGICAL
PROPERTIES OF CuO NANOPARTICLES
V.K. Monika', Praveenkumar?, H.B. Ramalingams3"
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ELEMENTS PRESENT IN THE SYNTHESIZED WOUND DRESSING MATERIAL

R. V. Joeline Dorcas ", V. Subbukuttizand S. Aishwarya3
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PAPER BATTERY

M.Kamalaveni 1, B.Loganathan 2
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124

IMPROVING BIOGAS PRODUCTION FROM MICROALGAE GROWN IN WASTEWATER
WITH VARIOUS FEED STOCK

S. Ritika?, V. Praveenkumar?
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AUTOMATED METER READING SYSTEM
S. MATHAVAN', B. LOGANATHAN?2
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126

BATTERY LESS PHONES: A DEEP ASSESSMENT ON DEVICE FOR LONG RANGE
SCAVENGING OF WIRELESS POWER

KALAIVANL.V.S', B.LOGANATHAN?Z
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WIRELESS CHARGING OF MOBILE PHONES USING MICROWAVES

B.ALAGU KAILASH?, B.LOGANATHAN?2
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128

CERIA-ZIRCONIA NANOCOMPOSITES: GREEN SYNTHESISAND ITS PHOTOCATALYTIC
DEGRADATION

Tamilselvi.R and Thirumoorthi.A
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RESEARCH AND DEVELOPMENT IN AGRICULTURAL ROBOTICS: A PERSPECTIVE OF
DIGITAL FARMING

129 | N.Harini, V.Praveen Kumar 289
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N.Harini, V.Praveen Kumar
DESIGN AND DEVELOPMENT OF FUNCTIONALIZED CQD FROM AGRICULTURAL
WASTES FOR BIOLOGICAL APPLICATIONS
Thangamani Suppan and Moorthi Pichumani *
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HONEY ASSISTED SYNTHESIS OF ZnO, Ag-ZnO AND Fe-ZnO NANOPARTICLES:
EVALUATION OF STRUCTURAL, OPTICAL AND MORPHOLOGICAL PROPERTIES
R.Suresh. Aishwary, E. Ranjith Kumar
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IMPACT OF FUEL CONCENTRATION ON MgO NANOPARTICLES: STUDY OF
STRUCTURAL, VIBRATIONAL AND MORPHOLOGICAL CHARACTERISTICS
V.Praveenkumar,M.Shireka, E.Ranjith Kumar

132 293
MgO mrGerr gisstsafley erf@uT@er Gedlafler STéasb: &L eowliy, YSliey LHMID
2 peuaflwe) LeTL ST LHPIw Iy liey
au. Lrefer@or, w.eCramr, @).repdls GLomrt
PERFORMANCE OF CARBON NANOMATERIALS [IN P3HT:PCBM ORGANIC
PHOTOVOLTAICS AND ELECTROCHEMICAL SUPERCAPACITOR APPLICATIONS
K. N. Amba Sankar!”, P. Nandakumar?. and Kallol Mohanta?
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SYNERGISTIC EFFECT OF ZnO/PPy NANOCOMPOSITE SYNTHESIZED USING
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MICROWAVE ASSISTED SYNTHESIS FOR ENERGY STORAGE DEVICE
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EFFECT OF HEAT TREATMENT ON STRUCTURAL, MORPHOLOGICAL, DIELECTRIC
AND MAGNETIC PROPERTIES OF Mg-Zn FERRITE NANOPARTICLES

V.P. Pavithra', V. Praveenkumar?, E. Ranjith Kumar3’
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136

CORN SILK EXTRACT-BASED SOLID-STATE BIOPOLYMER ELECTROLYTE AND ITS
APPLICATION TO ELECTROCHEMICAL STORAGE DEVICES

P. Dhanushiya, K. Suvarnna, S. Jone Kirubavathy*
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137

PREPARATION OF ZnO WITH 0.01M AT DIFFERENT DEPOSITION TIME FOR SELF
POWERED UV PHOTODETECTOR

S.J Nilofur Fathimaa, E. Ranjith Kumarb
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138

SYNTHESIS AND CHARACTERIZATION OF TIN OXIDE (SnOz) THIN FILMS
T. R. K. Priya Darzini!, M. Balaji 2, B. Sona ', And D. Keerthana 1
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BIOSYNTHESIS AND CHARACTERIZATION OF CURCUMIN LOADED CdO- SiO2@Chitosan
NANOCOMPOSITE: MULTIFUNCTIONAL AGENT FOR ENHANCED DRUG DELIVERY
VEHICLES FOR CANCER THERAPY

S. Ayyanaar
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BIOGENIC SYNTHESIS AND CHARACTERIZATION OF CURCUMIN LOADED
GOLD@CHITOSAN NANOPARTICLES: MULTIFUNCTIONAL AGENT FOR ENHANCED
DRUG DELIVERY AND THERAPEUTIC EFFICACY

S. Venmania, N. Muniyappana

ACIDNICOTINAMIDE OF NONLINEAR OPTICAL SINGLE CRYSTALS

140 303
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ROS MEDIATED APOPTOSIS AND CELL CYCLE ARREST IN HUMAN A549 LUNG, HEPG2
HEPATIC AND MCF-7 BREAST CANCER CELL LINES BY GOLD NANOPARTICLES
BIOSYNTHESIZED USING THALASSIA HEMPRICHII LEAF EXTRACT
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SYNTHESIS, EXPERIMENTAL AND THEORETICAL (DFT) ANALYSIS, MOLECULAR
DOCKING AND ADME PROPERTIES OF (E)-4-FLUORO-N'-(4-HYDROXY-3-
METHOXYBENZYLIDENE)BENZOHYDRAZIDE (4H3MBBH)

G.Sridevi, R.R.Saravanan and S.Gunasekaran
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PREPARATION OF ZnO WITH 0.01M AT DIFFERENT DEPOSITION TIME FOR SELF

143 POWERED UV PHOTODETECTOR 308
S.J Nilofur Fathima 2, E. Ranjith Kumar b
AN INVESTIGATION OF MACHINABILITY AND SURFACE INTEGRITY ON ALUMINIUM,
BORON CARBIDE AND GROUNDNUT SHELL ASH USING ABRASIVE WATER JET

144 | MACHINING 308
G. Bharath a, S. Sathiyaraj @* and P. Indhumathi b
THE PREPARATION OF MANGANITE (Mn3O4) NANOPARTICLES IN SOL GEL PROCESS

145 . 310
O. Anand @ and S. Sathiyaraj &

SYNTHESIS AND GROWTH OF PURE AND L-THREONINE DOPED L-TARTARIC
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M.C. Srikaran and S. Sathiyaraj

ROOM TEMPERATURE FERROMAGNETISM OF CO-DOPING Zn AND (Ni - Mn) ON THE Tin
OXIDE NANOPARTICLES

Sabarinathan A, Robert R
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E.M. Tharun and S. Sathiyaraj
ZnO NANOPARTICLES VIA GREEN WASTE CONVERSION USING FRUIT PEEL POWDER

148 FOR DYE REMOVAL APPLICATION 314
V. Srikanth, N.S. Thikaasnathan, S. Vignesh and S. Sathiyaraj
BENZIMIDAZOLE QUINOLINE-BASED ORGANIC DYES FOR DYE-SENSITIZED SOLAR
CELLS: A QUANTUM CHEMICAL METHOD STUDY
V Mohankumar
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CONSTRUCTION OF ZnFe204 / g-CsN4+ HETEROJUNCTION PHOTOCATALYSTS WITH
ENHANCED PHOTOCATALYTIC ACTIVITY
A.Thamarai Selvan, G.Murali Manoj , M.Shalini, S.Balasubramaian , H.Shankar
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CRYSTAL STRUCTURE, INTERMOLECULAR INTERACTIONS, CHARGE DENSITY
DISTRIBUTION AND ADME PROPERTIES OF ACRIDINIUM-P-NITROBENZOATE AND 2-
AMINO-3-METHYLPYRIDINIUM-P-NITROBENZOATE SALTS: A COMBINED
EXPERIMENTAL AND THEORETICAL STUDY
B. Hemalatha, P. Kumaradhas
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SYNTHESIS, CHARACTERIZATION, AND STUDY OF DIELECTRIC PROPERTIES of
CaCuaTisO12 CERAMICS

M. Chinnathambi, R. Robert
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GROWTH AND CHARACTERIZATIONS OF COBALT (ll) CHLORIDE DOPED L-HHMH
SINGLE CRYSTALS FOR OPTICAL APPLICATIONS
Mohandass, Robert R
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IMPACT OF SHOCK PULSES ON STRUCTURAL AND OPTICAL PROPERTIES OF L-
HISTIDINE HYDROCHLORIDE MONOHYDRATE CRYSTALS
L. Sweatha, and R. Robert
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ENHANCEMENT OF MECHANICAL, THERMAL, ELECTRICAL, AND BIOLOGICAL ACTIVITY
ALSO IMPACTS OF SHOCK WAVES ON STRUCTURAL AND OPTICAL PROPERTIES OF
LITHIUM SULPHATE MONOHYDRATE SINGLE CRYSTALS
M. Anithalakshmi, R. Robert2
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SYNTHESIS AND ANALYSIS OF SODIUM IODIDE ADDITIVE WITH L-VALINE SINGLE
CRYSTALS
Silviya M, Robert R
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BY A FACILE SOL-GEL TECHNIQUE
R. Selvaraj, R.Robert

Qm srafllgrer Biw-georslass smrFed HILussred sSwridssiu’ L. CaCusTisO12
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A NOVEL MIXED LIGAND NI (Il) SINGLE CRYSTALLINE COMPLEX — INVESTIGATION ON
ITS EFFICACY TO ACT AS A LUMINESCENT SENSOR TOWARDS Cd2*

Shanjitha.S, Jone Kirubavathy.S
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STRUCTURAL CHARACTERIZATION, ENERGY TRANSFER, AND JUDD-OFELT ANALYSIS
of Eu3*-DOPEd CazLiZn2V3012 PHOSPHORS

A. Princy, S. Masilla Moses Kennedy
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ADSORPTION OF COPPER (ll) FROM PASSIFLORA FOETIDA PLANT SEEDS ACTIVATED
CARBON

Meenachi.S Valarmathi. A
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A SUITABLE AND COST-EFFECTIVE CARBON-BASED PEROVSKITE SOLAR WAS
FABRICATED USING MONOLITHS (MAPbIs microcrystals) DERIVED FROM LOW-GRADE
Pblz.

Na. Balagautham*, K.R. Achutharaman, N. Santhosh, Muthu Senthil Pandian, P. Ramasamy
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