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About the Institute

Institute of Physics, Bhubaneswar is an autonomous research institution
within the Department of Atomic Energy (DAE), Government of India. The
Institute was established in 1972 by the Government of Odisha and continues
to receive financial assistance from DAE and Govt. of Odisha.

The Institute has a vibrant research programme in the fields of theoretical
and experimental condensed matter physics, theoretical high energy physics
and string theory, theoretical nuclear physics, ultra-relativistic heavy-ion collisions
and cosmology, quantum information and experimental high energy nuclear
physics. The accelerator facilities include a 3MV Pelletron accelerator and a
low-energy implanter. These are being used for studies in low energy nuclear
physics, ion beam interactions, surface modification and analysis, trace
elemental analysis, materials characterization, and radiocarbon dating studies.
One of the important areas in the Institute is in the field of Nanoscience and
Nanotechnology in general and surface and interface studies in particular.
The Institute has several advanced facilities for sample preparation and for
the study of various physical and chemical properties of nanostructures and
bulk condensed matter systems. The Institute is actively involved in the
International Collaborations with CERN (Switzerland), BNL (USA), ANL (USA),
GSI (Germany), and other laboratories abroad. The Institute is also participating
in various research activities related to India-based Neutrino observatory.

The Institute offers Ph.D. programme to the scholars who successfully
complete the one year pre-doctoral course at the Institute. The selection for
the pre-doctoral programme is through the Joint Entrance Screening Test
(JEST). Candidates qualifying the CSIR-UGC NET examination and those having
high GATE scores are also eligible for an entry to the pre-doctoral program.

The Institute campus has housing facilities for the employees and hostels
for the scholars and post-doctoral fellows. Compact efficiency apartments are
available for post-doctoral fellows and visitors. Both indoor and outdoor games
and sports facilities are also available in the campus. The Institute has a
mini-gym in the New Hostel. The Institute also has a guest house, auditorium,
and dispensary in the campus.

The Foundation Day of the Institute is celebrated on 4" of September
every year.




oIyl gieyG

31T
Ul. Bel.cb. Sl
AoFeE AR g s~
3R
T fTFT RIS TTHEY (SUTETuEair)
TIGeeIdIUT

dl. dl. JaeREae ot eel. Uel. I, e,
T, L 1@ 9faa , Sfeen TWaR,
it o Foredt e ST ST, TSI e dehent FRTe wa arreor form,
1.9, R 9y, 751001
.-, G- 752 050.
TS, eIt ql. TIST PATT AT
ECNER 94,
BT S, gAY, TRl TenfiTen! T,
seeE--211019. yerveR--751013.
SI. @, Eel. e dl. ZiteATerel aIfvTaIrEl,
s, (ﬂﬁfﬁﬂ%ﬁﬂﬁa;%), e
T T STIHET <6, U g g,
4, 3400 085. TR 769008, FifeeT
effarcht foren s, 9m.u. 7.
T g, 9lI. ZeIehT 9usl,
AT 35S T (STRET Sferarer™) e,
FH GETT- 145 - T-gRy e, “fifier T,
FEr gfvarer, 7% faeen-110011 JavarR--751005.
A} 31=. €. 7, .94, (01.10.2014 §)
gad gfva (faa)
AT Sos T,
ST e, 3.8, A,
5400001

I Ufieg & gfoa

. .31, T

gavarR-751005



THRIF FIFAR T, ..

A

31X o] o 3 3ol & & erehties 1Y e feRd ~ "
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¥ 2015-16 % SR STEATH Y 40a Serforep nfcfafe srafs @ e | 59 TRl 3K THRIE % T
37T o &0 H ek o 1ok SO sheiend ST AR TaTe i foh TRweTe ey, e, dash, STl 3i fererer
& TRTereht 3 el & Feifya Tifatiat STafsta s e o | Frafi siate § aetya sarear 3 g yevi &
T Y SIS HIAHAT T SIS femall 71 21T | Uil Teir / STeRArsd) Tl & aifent o 3gairdt aRewt & fere
3 e TeEdl e THEHET § GEANIcHeh e i & fo STmfe feam wam o | Serfirek & 2015-16 3 SRH
LD 5 Geprer e/ AT TeRl ¥ Sehe HFHY hrall et foroaredt feman & 3R st frsest gra weften
T ufeprell § 120 wiver feielf BT UehTe R B | S STATET, STEeiNdt 3 Tehra Hel 31K vl 3 ¢ Teifiren
JUERRT A GG GU € St o Tore e § uftifesd Genr Seed JUehtC, TS Shell, ToIaTATS & Gellepte e
&R, 3N =T griier i & S TRe QUEhil | 31 Srofl wifiien fore 3 & § oy wifen iR T emdedrdt &
WO R |

JTESA & Stefiren 3T SFTen! Tiatarera sl qoM o fore, Fefa qere Hifden!, Gt wifaen, & fagia
3P ATk Feet Saeth Sfiferent & I L T UTT Za T Froteel! Gohrdl Gl 1 Fgfer o1 T @ | e 37l 1 3798
HehTa el 3 G H et gU | S fervar & o Se7ept S & B g AR ferdiorwran sngeldt & w11 @
ST TRl 1 TE e T At 3 1oy Qe Hofe[d sTTT | S5 ST, TR, hegfa 3R Jeehrord & Haiferd
7 o1 T M HRR S 3 7T TR, Wk R Ao 3K e Qeaiepieramedel o foigfert i o0 € | adaiidh
g IS ¢ foF S farvafererd, TesT 3R TSRS, Yaivar 3 T WIEIaR) & Teh Ui STTarE hefst Ust
BASE (en¥eR TRe Qrfiftheh gaiaw) 1R fema & S qrdert S 8 wfiferen o @ik e forem o & <@ it
SR el TSI 2 Sl e & Seak YIeiioeh Here ST Thientor, SYal R GorT 3 JER o aaiar &1 3R
YT AT I Teh Hel UG Al 39 Shoted &l §&T Aed € |
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T 200 KV I dleedl 3 T Tl
AEFAE M AR (SHER) AR 9 S AESTIH
B2 | T TH A A0, b el A1, AR
M IAR T fFeEseE, [AEA €|
oo, e S| w901, Sq e AT &
oo e & forw @t keV A 5 MeV el a%
e & fo |am &R | 29 gfaen A 3¢ 49 rEl
(fefer™ = =tern) =1 3HHI F3 X disET gl
F | MeV &1 4 FH o1l 3 & ofg AT
SEHAAT SR B T F H 782 et |

S IREE IR EEL
A W YRS

TR 1 79@ gfoemsdl § ¥ 31 fhtogst
TS H SAfereenfid T g A e Tl e
Forgi oeh Teh Feaqul gfaren 8, forgent 7aim 391 3
Toft 97 3 TRuehaisT gRT AT § | 9 @ T qe
STCH ¥ AT R 3T T & 1-15 MeV Sl 3T

fertor g7 yeM el € | @ERu: H, He, C, N, Si,
Mn, Ag 3T Au 31f& o feRTogst 2 &1 MeV St
GRRIcHe 3T fehTurgsil o forg fafae eTrersT staerd

G & | GehRIHe 14 STe i B 31 9 1 fougen
19 % & § T fopan ST € | 4 uHe § stfuens afiHte
fava o AT ST (SHTE 37T 389 3ifYh) & fag
yeiffyer Geferd smareT feerfa 3+ 21

4 e & B: 9 AT § TWER T
(RBS) zanifies Revuat S favemm (ERDA)
T IR Teg- ot 3casiq (PIXE) , 31 31 oA
(UHV) & 3T ueiientl & e -45 feift d9 @
AT fepa ST €1 Tueey A - 15 feit o &
feparn STrerT @ | ol SgeTeh st 9T shieh et wfiferent
T % foTT WIHRT 35T U Teh ITFHT Tehiv =il O
feit sty e & Sucied € | 39 o g § rgHvS
TIei IRT Ta-fortor Saasi A & fore weh o aid
Juere § 1 15 fed € are 3 g

AR H 3P THR F TS Bl ©, ITH
A Y9 ¢ AR 1 91 | qRadA S SR AR
fepeot 9t 3 fawareer e | o enfHe & - ST A,
30T, T, WIS W 0T SR H o SR
TFE-Y IS | 39 A@E & AR ARd T
M (TUHTH) S AAHEA F1a- et fFn
Sl @ | AR 51 Y3 70 S geH TArTS
glagr Ird 4 AfedE & | TS 99 | sgHaE &
for sreiee | w1 T v giaenst | wnfe @
: g Wil S SR T T T -8
Sl e faa (Tedeh) iRl & gafsera 7|

A FEoTyS et de RyA
Bl &1 #, THA AEsS TS & ofg eE

. 1 TR | UF AR 4 TSR e fE

T | J8 USSRy 391 | A" §, I8 A 9
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fareleT FeHifeal S EeEIE e v wagaffi
(JTETY), AATY- T ey S fagemo
(39RET) W IR & 3K e & forg wmfife & |
STeIfeh STRETTY T Yefe] W el ohY TeXTE ol S0 S
q 2| T foredll & faveisw & fag 3iit fireeia
U ST TR o e, ferepferalt at dim ol vy
A1 ¥ rafor 35 fer Ydeardier el a1 vt e §
SRANTH-T=ITe &t & | 3G STeATaT, T8 Tl deall &
fffa I aEgall & Tohdl fotedl iy ST W Ui
SRR el firert ) T @ e i 3 fer
ST feRa ST Tkl & | Gadt 39 firet Fetl TR
T Y & T SHfereh alen ¥ srEgeT 3N I
R % et Frefeor & weg oten & | sl &
Hiferen fageior & faw giafT IRd Tog-3 Icget
(RITSTETZ) TNSHT 3G IYH T ST fehT ST Fehell
2| 98 USRYM dIe wieh Fae i T STTaeR
YR § gafosTd 8, FSTas e e qu § 31fyes T v
ST TR € | 57 el ohl 3SR X 3 forw arg sae
I GHI STTETTh ¢ | T ol TeaTgsie Hell @il

G W 3T 9 & A
& S Y @ ST el 2 30
) et Ry Hie T fema
ST Gehell & 311X S5 e
geeTed § soF & foe wft
e SR e v S
T fel SIen 2 | 39as
HfaRer, ey 3 3 eie aeh
YR @ T §- Th @
SRATTH TR 3 fer 3ilt
R SIS AIG o ferw @ |
3! U 3T Selai-Toh
TS % U1y SIS AT e A tiehel o1t el Y
Th ol A ST g |

[T S SO g @ T AT &

TS FIGTET 3R gfig TETITeT (THTST)
H A St arett (50 eV — 2 ke V) sis a9 (I Siex)
© SiI IR WIZTAIE 3T (SEITR) Ui TR 31,
3 S Seehiol e Sueted erell Tt ¢ | FTed T
S g W AIGTET o) ST Hehel & | 98 Gief faf=
e R @ ST g €, ST 1A Schivi ufeman &
SN areadl oe & Frrafc eher & weor st & fore Swantt
2 | 32 Gl & e e G T Ufmareniol shef g,
FTgeh T Tk TS iich shed 31X Teh ier 378 aret T
YfCelTeTeh T getl & | FafirmT el & T ) AArE=r
% fer =t &t e arErar (LIN2) St Seer argara
(1000 f=it =) 9 v st @ | e o T
=1 (R & ST ST AT 1A S HFA
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T S # |

Gereytt glaem

Iodl fasie Herur getagiv Genael Jarmsen

TRIRAETH Y & STl & & & : T &
SAITet | 2010 (UHR) TEM iR T Ggerky 7 ferem
TUMET | 3= fareig Gyl Seiaai+ Hiehieahdt (HRTEM)
200 keV T T TX1-3=7 faue gd @< (URP22) & |1
M T TET €, LaBg T a1 ¥ 0.19 nm fadig &
Th M i oo 0N oh STTereh Y Uffeifer i ol STYarH

200keV TEM

fircTeT € | S & qifeoeh ctefur 3R HaisH fergaisor
foTT Si(Li) S=h (INCA STHWIS , Ioh § ) o 91l Ssll
R guet oAt g forafird &9 § e ST € | e S
QI el e gonfert & SRt TEM fergeieor et &1
T M o foTT, TEST-Te- Ui, steal-Hife fsd &y,
fereT TS, o H TIf STEHS el e 4, T89S ifelvTy,
GRYJE ST TSI Ot (PIPS) A fiferdi stet fergtersn
3 3 A R T § | 31t &1 ¥, Toh S T Yiierereh

i\

=07 Ffeeh (LN ST ST ST, e Taeelt
110 K AH T §a6. ) H U A1 =LIqH 91T o Afed
3 U T3 TR YT Y SRR g8 € | FoTeeh ahe qen
I TYHTET =R & K o Wi o 870 ©H |
et a1gH 3Teara & for 7 gfaemara § |

AT IS T TETTA HANUT Telare (= S GEAgH
- ik dd 3TTE [ Jumetl  gfaem

P A ITH H Th &9 IcEsi T SR
PG g e (ThESTTgEun) 3i wwh Wit
ST S JUTCAt (TRSTEA) TIfed | o gferen fere-
31132 UG 1 ITANT Hileh T} et dfed wifetes
I (5l retaTel g (SETa), TR gt
SR AISHIETI (THEETA), -3 il (Fedd T
GmbH) 3T R SO ARSHIERIH T AR e
o ek Gereren 317 YA S0l & | geh! 3E5¥4 T
TR T AT & A 3K Soe-= Y wfean o gairer
P GG § | 59 T T & TR Whet SRR hl ferehet
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R 3 Tiag e, 39 & e whet YIS 9 ReHTeRR
TEaH Pl TR o foTT 31 THETH iR ThaTe Sushui
1 T & AT | 78 goagi= o St 100 eV § 20 keV
o 1= 3TCTT & el & 3T 31t 112 o sl 2 — 30 ke

& IS | AT foman ST Wehel & | ! Sferal 39-THuH
Heheq Y ST ST Gehel & ST 3 Gferened <A1 T1E™ ~20
nm@ﬁﬂ%l

Sgfafa ThiT Ui Ay glaer

“iferent G § ush Sgfafe vadied (shiT g
AEPIERIT) SR Hio[g &, R et F s o o,
ST T FAIZH F AT AR fiaes & SiRe

3 & | CENTA 1 AR AR AT W IEX |

o P il e o o e forr SR SR, e,
DI G, TR T IFT8 T ST, g ot 1 Ifaey
T, THTH, THETE iR forgaerarafen Tede &

£ & STHY % fou AT 8 | 78 CHiieH g &) et
Y S § ;T & ThiT ST AR (TdTE) |
ST drer e T 1 Wieie o sl ol forgd & <t gfdfeia
ST STl &, 3 g@T € enifvereh srer gewestl (Tuum),
e ifcereh sret oh Gfeifeial T ST @ | TUHTH 1 &)
faferalt & =rcman ST wehar € arelie dharere fafey of 2 fafy
| 59 AfARe TUHTA &l Faer NYddh ot Hreshrehidr
(TATHTH), T AIGEH AT (THTATH), Jahra
T e (THUHTH) , e ot ATt , Sggfeien
9 GeweEl (SUwuH) 3 grareen gfafes 3 fw Aar g |
SR g qatery o a7 i G B |

S 3T, AR TG TG A T &, 31 TR Tuhed
Qa1 ¢ Sreh qr e Z- st ol e gl of 8) 1718
TURTH T 3R 3 Terelt faferal o Tt - A
% QETAIH & 3T U 7 | ST uwen fafr §
“ifcreh ot 2h T TRER &1 T R ST € | 5k 37eTTel,
e =R-Sgar & S et gererr S € |

A combination of Field Emission Gun based Scanning Electron Microscope and
Focused Ion Beam imaging (FEGSE-FIB) is used to image nanoscale features
and modify these structures while observing the structural evaluation with SEM.
The above facility is model Neon40 Cross Beam, from Ziess GmbH, Germany.
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-1 WIS W He- 5

AT oA o # f Te-X e A (Mg/
Al) | T T T TR gRT S@v R S §

-----

PIAEASI Fiil ohl fargeisul Teh 3TefTea gdu fgetyen
g fopan ST 8 | g9 gomelt & T TR@ 31K Ar
ST OIS 1 G € | HUETIU qeeien! gRT
FIprEferT 3feard TeE § foha e 8, 3 §R e
1x10-10 X fafa # o7eg1 3= frata (UHV) feifa o
e fepdl ST & |

THAT T8 T TR-T Wlale JHTe ahleh Jcqfad
HIaIgaIHl ol lfcadh Tga o fl Igard femd STr
2 | fopeht T & geteei § - gRT wIel- e
T 4, TR F R S Faeon & e A
T T T A S 8 | Forde ek o & T
& & W h R H § | TdTO o U T Heca ot

Tge] I8 & o o8 0T o ferfyr= e qater &
ot iR fe@m & @9ef & | 3 g7 T % U Sl
fereermee o &9 8§ W & yelia 24 € | 59 @t
foreemus ot Icufead gt O afga 3Terar IuTfad
SRR FEeh(=TT § ST GHMITROT 3 IO el € |
Plal (R et
& BId B ARA T
T2 § T XPS &
3ifereh qedt g

(~1 nm) & =e

n__f n
S CEE I i M K [

fatfeeal sl GLoMT,
ferrmrgrcer, et
=8 T Siees
gfceeit & AT &
L2 fere 3wt € |
PITT faEifsa TWET ®Ier Sotaet Waghiet
TR (ARUPS)

P07 ferfTer TR I getaai Wegifie (T Riiey)
Tt s TReTe & fore fafi= o § gafera € 1 38
TSt S WitATe 3 fere fafir gl § gufseia § 1 9.
MU 1g 3 i ueret gomel fge sifireni 341 e,
T% ¥ @ T & | B wEEE I g e
AR T Tl e T T G 38 S
T T T Pt & | 5 Tehe fehiae TR i frafret
T YT 7 | TR AT JUIeh A U e
S AR e AT TR S A ST g | T8 A



e 10-"" ffTaR SeRyH aTeree § TEd § | gHeh g

¥ e T | 39 3T STaERI W Afc=et® (F= YBCO)

ST B0 GHIER(A 31eAa & o Tk 125 wug iR Sl Seeid uikkiy (71 LSMO) 3 Ydteerdt fg-
sfTehe favciveh § GaieTd € |1 39 SRR § T 2- o1ell e ag- el fired & F e R E |

et A W T TMaeia T SHe faverseh
TGS | &7 ool [ Teisenl ol ferdist ST 15 meV
2 | Toh W-a7 fergsi e He | (21.2 eV) @ik He
|| wd &7 fargsi eteg Y He | (21.2 eV) 3 He |1
(40.8 eV) TGl &l TohINT IisH o foTd T foma

ST 3 | ferecior S o 4- 31aft arelt T Aftgerer we- |

PIZARE Y GuISord &, Sit 20K e el el ST gehel @ |
v St actai forarci (TTEdel) 1 Haer e o g
A ferweroor S ¥ STeTe € | 1Y A G 31K e ffeeral
< TR B T TRl <R W el € |

Taen frew gfg glaeamd
wifed oraT fguur (foest) @

78 Ueh 0 e &, fafir= gl o YRt afg
% foTe fruere o wag R 8, FElT go ST T
gt @ sferres | fafir Gl & etes Higgel @ Tt
Fieh T & H STYSSITY Tl ol forehd Teh WINT-aR-Tdieh

9

DC/RF AT HUIEqUT

T T e DC/RF HH W Seia o
& e wifta o €1 29 e A SR sud W 8
Forrir & 2 wife < oo gy wrnfere 2 % o ok
3G R T ferstell YRS A IS gL E | T fpamr
3o UET o GHY fthewl 3 a1 S 3 ST 8 o fog
ST AT 8 | S of S Tamrar W fihew fehfad e
foTe 3= AEmET (600 foT TS T) ® Fawd alee]
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P T@T ST Gehell @ | BN U1 37 Tk @afifa 7 & Foredy
Ts3qdl v W A0 s O fa g ol T W
FGTT Bl STt € | g5 et fafd et § Aegra
e/ 379/ 3TTerTES TR S 3 ot Tk wig saifeh 3K
Teh TCATSH hef BT § | &F 39 ST o SRS STefereteht
/oGS T ST Tef 3RR 3 AlfiTeh qaied! fpedt
fereh et ah< Wehdl € | e TetTa 31ah witferen TurH! el
off 3T ST ehell & | T ST SR o @ g
el o fereh e T Fehd € | TFIfeT STaReRl W gt
! faepfad LT 31T STereaR 37epfa 3 fervmefmenan g
erTfer witferes orrd! § URerd = Y el T 59 ST
1 JeT 718 ¢ | Taeh fmert 3 diene, Reamaifera sl
Freidrers 3 gainT & o gl Tae e 3 AET
I feren e e o o a8 HTfehd SO T € |

nfuae «fiw Tfucediae — VISTM

1x10'° mbar
garel (3Afa I e
feorferall) iR sreeht Te q
TR ! T L U 3T
Yig Terg Herd § |
HieTergar v Thdadt
(TETE) TRe g
FHANE GO HIgeh gt
JUIeH! (SideEden) U
I tfreRfera gfe & S
Aqd 3fifaee GmBH,
SRR ECHEERIPINRH

IR A 8T RIfThE, Teh-3-sH ATHIhT0 Gid,
T 3R gferredt ATo Geren! bl G SEetM, e
frifaa gfTher 3= Sett soiaai faad™ (STRTTELS)
& favero & fau 3T-TEd 3URo, Thideh fored
I AIdY AT, erafyrse ig-faveioes (STSiT) Siaw
B o SIRT T FANRTET (e NTEdTH ¥ S
€T 2 | 3 UK T SUNT fafershi=(100),
faferert(110), fafersnia (553) i faferspi (557)
gUIferal TX STeET WhE Hagl @l JHEETS! |, §Uha
faferent Tasl W Al 4 gfed Ge, Au 3 Ag
e foigatt it drefgea F e wach fafeemal % sram
& for fopa T <1 @ | W e TgETH o1 I9E
I T Gerg G -GS o AT T geterifen
AT & 317 & fow fepan SIrn 81 SATA-<IEA
HRUTLLS! b1 UG Qrelepei 4 fafeerall o forenrd o g
ST W o 37eaT 3 for femar STrefm 3 |
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o1 fardte -t fewraemer (HRXRD)

3= foved we-foptnr fewreRriie (31 8
fetha) IUHTU 1 HlTe WS & | Y 8T
TS ST | fondl ST Tehell & | ToRTRUSRIRTRE!
O T - g 5 e o, R,
Y ST 3R G & W YesTdrgdeh il fohar St
Hepell & | T8 0T Uk Afveidiat, wid des, adfenet 150
THT T fhalae. TR SRaR, Sea JurE Sfies &
fere TrmTaR < gdor 3 e gaett fmen farerm & feg
TSI 9 o, ASTE ol Teh T AT Tefraire guor , fafemor

GHMITL S 3T eh, (0.23°) fer sToee =X diraehi
orer wmfiet § 2.5° WieR, J91 T STt 3 71 T,
Tiess, i o1 e e, CU fafertnr o fIq @k Ni K, s
firea, 2.5° HieR & W A T % =0 Il
fiaet e, Tfaeier YT S, Jree 989 & fag
Nal s ICDD serag dsigans | 78 fewmdie
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Gd2NiMnO6 zitr Gd2CoMnO6
Alegaa i PRl A 924 I FalRE 51
IqE
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(GCMO) T+ ¥ Yasbbellies THIE &1 ST &1 2 |
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g. gH. [, 0.91.99. 77, gAYFH9] 4918 3
SR.09. F IR

TR Aiferdesn =E-aowEe w® fHafua
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0.5 —30 mM 3R & | 9 — 540 mg/dL T Hifdew
o ST 2 | StoTie 9 | Y & F1 TS0 A
TIHS Gl & T § THD] (A AR & oY
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FEA AR 3970 AW 3 A& & fafae=
fFeeTeli e W] 1 99=H Al 9 S |
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TTRUAq-Y TEEHE] AN & oW e Fifce? wd
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THA 1 STAFT F3d §Y S4 Al ST HHl © |
dl. Afecls Sl &. G, Sl
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1 SAefd ol @ | 72 o A el @ fF MoO,
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%1 0% SIE] 4l g ol Edl & il e B-w9
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HSs qTE 1 a9 & forg v foa @ e
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A | ey gfaeqei ey« iz
gfdeiegatE a4 x = 0.75 A | o
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(Si0,) (@) 2-5% <1 Aotz |fed 4y 4 o 4 wieH
fearn w1 (1) gt foe T | 300 AefEEE =0
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