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Annexure |

Project (XI™ plan): Physics of complex system under extreme conditions

(PIC no: 11-R&D -SIN-5.02-0100 sanction letter ref: no15/4/200R&D -11/3406 dt. 23 May 2008)

Salient Scientific/Technical features of the Project as in DPR

[1]

[2]

[3]
[4]
[5]

[6]
[7]

Experimental investigations of supgeard materials, composite magnets, negative TCR & negative
thermal expansion materials at high pressure with a focusotmopic cubic materialExperimental
investigations of exchange coupling between grains gpoledi in composite magnets consisting of
soft and hard phases for high energy product, (BHnaterial.

Microwave absorption properties of edienensional materials and their composites and subsequent
development of electromagnetic interference shields

Time dependent universal conductance fluctuation for interacting electronic systems

Magnetism in linear chain spin trimers/group 1V clathrates

Physics of transition metals focusing on rare earth containing systems for giant magnetostriction, spin
relaxaion at the ferrmagnetesuperconductor interface Magnetostriction, thermal expansion and
thermal conductivityncluding single crystal super conducting materials

Magnetoresistive and Magnetocaloric materials focusing on rare earth compounds.

Theroreical studies in relevance to above focusing on Polaron Physics and Manganites, Bose Einstein

Condensation (BEC) and Organic Superconductivity, Nanoscopic and Mesoscopic Systems, Tools for
Many-body Problems.



The following are the specific programmes ogering the above mentioned research area as proposed in
the project.

1. Programmesfocusing on Intermetallic alloys:

1.01 Intriguing properties ofcubic intermetallic inverse perovskite containing Raseths and lowZ
elements excluding oxygen

1.02 Experimental inestigations of exchange coupling between grains and dipoles in composite magnets
consisting of soft and hard phases for high energy product, (BH)max, material.

1.03 Effect of Si/Ge ratio on resistivity and thermoelectric power insS&e, magnetocaloric
compunds:

1.04 Electronic transport minimum in SmCuf& low temperature and structural anomalies.

1.05 Large variations in the magnetic ordering behavior of EASuwith the application of external

gressure and magnetic field.

1.06 “’Al and®*Cu NMR studies in polycryatline sample of CeGal»

1.07 **Nb NMR studies in single crystal NbSe

1.08 ”As NMR study of oriented CeFeAsO and CeFefsf) 16

1.09 Interplay between Co 3d and Ce 4f magnetism in CeCoAsO

1.10 Effect of Pt on the superconducting and magnetic properties ofE(Ni

1.11 Crystalline electric field effects in PrpB,C: Inelastic neutron scattering

1.12 #’Al and®*Cu NMR studies on intermetallic Kondo compound CgCul

1.13 B and™*t NMR study of heavjermion compound CefB,C

1.14 Comparative studies of magnetocaloric effect angmatotransport behavior in Gdi8b
compound

1.15 Contribution of energygap in the ferromagnetic spimave spectrum on magnetocaloric
parameters of CeRGe

1.16 Magnetoresistance studies on REJR = Th, Dy, Lu) compounds

1.17 Giant magnetocaloric effect in antifemagnetic ErRpSi, compound

2. Programmesfocusing on oxide materials:

2.01 Magnetism of AFM Nano particles: Coeseh e | | mo d e | and AUnconve
antiferromagnetic CoRb, nanoparticl eso

2.02 Complex magnetic materials focusing on oxide nano partictayistalline and amorphous
samples

2.03 Suppression of spilattice coupling for the observation of Geometrically frustrated magnets in
magnetic ordering and JT ion systeams an example NiG@D,. . .

2.04 Glassy behavior of the phase segregated state of the layeosdkites La,SrCoO,( 1. 1 O x O 1

2.05 Disordered spin liquid ground state of the Haldane gap compoungV/S@i

2.06 *P nuclearmagnetieresonance in trimer spin chain compound@aNi,(POy),

2.07 Resistivity and “As nuclear magnetic resonance (NMR) of superootidg
CeFeASQ_84Fo_16

2.08 NMR studies orLaCoPO

2.09 Studies of interfacial hydrogen bonding organic liquids, ethylene glycol [(CH20H)2] and
isopropanol [CH3CH(OH)CH3]

2.10 Anisotropic spirfluctuations in SmCoPO revealed # NMR measurement

2.11 3P NMR studies on GEWNi(PO,),

2.12 Magnetic, transport and thermal propertieSob 5,51 4dVINOs3 single crystal

2.13 Transport, magnetic and thermal properties of Iron based superconductors

2.14 Anisotropic magnetic properties and giant magnetocaloric effect in antiferromagnetic
RMnQO; crystals R = Dy, Th, Ho, Yb)

2.15 Phase transition and magnetoelectronic phase separation im 8% Ca0; (0.10tx¢ 0.33)
single crystals



2.16 Cluster glass behaviour in &mbstituted double perovskite £aMoQG;

2.17 Spin glass like behaviour and magnetic enhancemeranosized NZn ferrite system

2.18 Spin glasdike behaviour in Feich phases of SFe.,Mn,MoOg( 0. 1 O x O 0. 4)

2.19 Magnetic frustration effect in Mrich SeMn; ; kgMoOg System

2.20 Thermoelectric power of RFeAsO (R = Ce, Pr, Nd, Sm, and Gd)

2.21 Magnetism of crystalline and amorphousg k& & 33VInO3; hanoparticles

2.22 Evidence of disorder induced magnetic sgiass phase in feMoG

2.23 Studies of the magnetic frustration effect inFgy ; Mn,MoOg (0.1¢x¢0.4) system

2.24 Exchange bias effect in LaFg@®anoparticles

2.25 Electrical transport and magnetic properties ofsGbstituted Cd&eMoQ;

2.26 Surface Spin Glass and BExalge bias effect in nano particles of @& sMnO3
manganites

2.27 Evidence of exchange bias effect and surface spin glass ordering in electron doped
Smy oL .01MNO3z nanomanganites

2.28 Field induced ferromagnetic phase transition and large magnetocaloricief8 5551 45
MnOs; phase separated manganites:

2.29 Scaling of norOhmic conduction in strongly correlated systems

2.30 Evidence of a structural phase transition in superconducting SmireBsfom *°F NMR

2.31 NMR study of raresarth transition metal oxypnictides

2.32 NMR study of spirtrimer compound G&uNi(POy)4

2.33 Freezing/melting behavior of nanoconfined liquids probetHb)MR

2.34 NMR study of raresarth transition metal oxypnictides

2.35 The metdlinsulator transition in nanocrystallineg1Ca 33VInOs: the correlation between
supercooling and kinetic arrest

2.36 Inverse magnetocaloric effect in polycrystalling LaCa g7gMnO3

2.37 Magnetocaloric properties of nanocrystalling LaCa s7gVinO3

2.38 Low temperéure conductivity in ferromagnetic manganite thin films: quantum corrections
and intergranular transport

2.39 Colossal enhancement of magnetoresistance ifsBa33Mn0O; thin films: possible
evidence of electronic phase separation

2.40 Colossal enhancement of mmagoresistance in  ba:S03MNOs/Pro s Ca 3MNO3
multilayers: Reproducing the phase separation scenario

2.41 Influence of charge ordering on magnetocaloric properties of nanocrystalline
Pro.65(C&.7Sr03)0.35MNO3

2.42 Magnetocaloric properties of nanocrystalliPeg ¢5(Cay 6Slo.4)0.33MN0O3

2.43 Observation of large low field magnetoresistance and large magnetocaloric effects in
polycrystalline Pges(Céay.7Sl0.3)0.33MN03

2.44 Low-temperature magnetotransport properties in granular ferromagnetic manganites

2.45 Unified descriptiorof spindependent transport in granular ferromagnetic manganite

2.46 Magnetic and transport properties of nanocrystallingsSg sMnO;

2.47 Magnetocaloric effect in H®d: Evidence of large cooling power

2.48 Magnetotransport properties of nanocrystalling s®€a,.ySK)(0.35MnOs (y similar to
0.4,0.3): Influence of phase coexistence

3. Other related programmes
3.01 Soft condensed Matter
3.02 Studies on broadband microwave absorptiot dielectric properties of lowd materials and
their composites and development of electrgnatic interference (EMI) shields.
3.03 Microwave spectroscopy studies
3.03.1 Conventional microwave and millimeterwave spectroscopic studies of organic
molecules of chemical and astrophysical interest
3.03.2 Millimeter-wave spectroscopic studies of DC discharge producedestand
transient molecules of chemical and astrophysical interest
3.03.3 Studies on broadband microwave absorption and dielectric properties of low
dimensional materials.



4. Programmesfocusing on theoretical studies:

4.01 Studies of nonequilibrium continuum model tgyas using field theoretic tools with an aim
to uncover their universal scaling properties and their dependences (if any) on the nature and
strength of the external drives.

4.02 Studies of statistical mechanics aspects of fluid and magnetohydrodynamic tusbuignc
a focus to find the universal multiscaling exponents and setting up the exact hierarchical
relations among the structure functions of various orders

403Studi es of active or #fAliving mattero in te
polar ordered systems to understand a cograged picture of several cell biology
experiments concerning fluctuations in the cytoplasthmembrane combine.

4.04 Studies of simple ondimensional discrete lattiegas based driven models executing
exclusion procgs using meafield theories and Moi€Carlo simulations to explicitly
calculate the nonequilibrium steady states in simple systems and contrast them with
corresponding equilibrium systems.

4.05 Exact studies on the properties of Holstein polarons and JT psiafiact of disorder and
second nearesteighbor hopping.

4.06 Stability of Holstein and Frohlich bipolarons in presence of extended elet&cinon
interaction.

4.07 Fermions in optical lattices under anisotropic harmonic trap.

4.08 Bose condensation and otherrthedynamic properties of Bosons in optical lattices under
harmonic and quatrtic traps and the effects of Aubry potential on properties of lattice bosons.

4.09 Physics of Fracture: Study of earthquake dynamics & models

4.10 Study of Quantum Annealing and thermal aalmg for new generation of quantum
(annealing) computers

4.11 Econophysics: A new area of research has been developed for the first time as an
interdisciplinary subject of Economics and Statistical Physics.

4.12 An exact solution of the CCM model and explaineddhe i gi n o f Par et ods
provided.

4.13 A method has been proposed to obtain steadystate weights and the spatial correlations
exactly in a class of neequilibrium models.

4.14 Studies of Protein production in the cell is inhibited by micro RNAs.

4.15 Studies ad development of APT models.

4.16 Studies of coexistence of superconductivity and chdegeitywave using Hubbard
Holstein model in onelimensions.

4.17 Studies of cooperative electr@imonon interaction physics in oaénensions.

4.18 Studies of supersolidity for a stgm of harecorebosons coupled to optical phonons in a
lattice.

4.19 Studies of the ground state orbital ordering of LaMaOweak electroqphonon coupling.

4.20 Analytically study of the Peierls instability condition in the Holstein model.
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List of publications- Experimental studies

2007

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Microwave spectrum of transfBiorophenol in excited torsionaltates: A. . Jaman, J.Mol.Spectrosc.
245, 21 (2007).

Millimeterwave spectrum of ICN, a transient molecule of chemieald astrophysical intest: A. |I.
Jaman, J.Phys: Conference Se@6s012006 (2007).

Correlation between structural, transport, and magnetic properties iRAMNO; (A=Sr,Ca): P.
Mandal, A. Hassen, J. Appl. Phy€1, 113917 (2007).

Dielectric anomaly at TN in LaMn£as a signature of coupling between spin and orbital degrees of
freedom: P. Mondal, D. Bhattacharya, P. Choudhury, and P. Mandal, Phy&7m8e%72403 (2007).
Magnetization anG°Cu NMR studies on granular FeCu alloys: B. Bandyopadhyay, B. Pahari, and K.
Ghoshray, Phys. ReB76, 214424 (2007).

2’Al NMR in grain aligned PrNAls: A.Ghoshray, R.Sarkar, B.Pahari, K.Ghoshray and B.
Bandyopadhyay]. Mag. Magn. Mat310, 371 (2007).

Crystal field calculation of PFin orthorhombic PrNiAls from 2’Al NMR Knight shift: R. Sarkar, A.
Ghoshray and K. Ghoshray, J. Phys. Condens. ME2t€¥86202 (2007).

Impurity induced antiferromagnetic order in Hahd gap compound SrNMg,Og: B. Pahari, K.
Ghoshray, A. Ghoshray, T. Samanta and I. Das, Phgsd8&,138 (2007).

3P NMR of trimer cluster compound Bius(POy)4: M. Ghosh, K.Ghoshray, B. Pahari, R. Sarkar and
A. Ghoshray, J. Phys. Chem. Soleé 2183 (2007).

A Comparative Study of the Magnetic Properties and Phase Separation Behavior of the Rare Earth
Cobaltates, L§sSrhsC00; (Ln=Rare Earth): Asish Kundu, R. Sarkar, B. Pahari, A. Ghoshray and
C.N.R. Rao, J. Solid State Chemisti§0, 1318 (2007).

Giant magnetocaloric effect in antiferromagnetic Ei&$ucompound: Tapas Samanta, |. Das and S.
Banerjee, Appl. Phys. Let®1, 152506 (2007).

Magnetocaloric effect in H®d: Evidence of large cooling power: Tapas Samanta, I. Das and S.
Banerjee; Appl. Pys. Lett.91, 082511 (2007).

Magnetotransport properties of nanocrystalling ¢$€a.,Sr,)o3MNO; (y ~ 0.4,0.3):Influence of
phase coexistencénis Biswas and |. Dag\ppl.Phys. Lett 91, 013107 (2007).

Magnetic and transport properties of nanocrlig&INd, sSrp sMnOs: Anis Biswas and |. Daslournal

of Applied Physic4d.02 064303 (2007).

Unified description of spin dependent transport in granular ferromagnetic manganites: Soumik
Mukhopadhyay and I. Das Phys. RB7.6, 094424 (2007).

Low temperature magnetotransport properties in granular ferromagnetic manganites: Soumik
Mukhopadhyay and I. Das; Europhys. L&% 67002 (2007).

Smooth crossover from variable range hopping with Coulomb gap to nearest neighbecingirter
hopping in corducting polymer Sanjib Maji, Soumik Mukhopadhyay, R. Gangopadhyay and A. De;
Phys. RevB75, 073202 (2007).

Silica Encapsulated Ni Nanoparticles: Variation of Optical and Magnetic Properties with Particle Size,
Soumen Das, Subhendu K. Panda, Prithiwish Nandi, SubhddnadGuri Abhishek Pandey and R.
Ranganathan; J. Nano science and technolog47 (2007).

Unconventional relaxation in AFMoRRO, nano particles, R. N. Bhowmik, R. Ranganathan; Phy.
Rev. Br5,012410 (2007).

Enhancement of surface magnetizatio®AFM nano particles, R.N.Bhowmik, R.Ranganathan; Solid
State Communl4, 365 (2007).

Structural and magnetic studies on spark plasma sintered sSFRE€dulk nanocomposite magnets,
N.V. Ramarao ,R.Gopalan, M.Manivel Raja, V.Chandrasekaran, D.Chakravart$undaresan,
R.Ranganathan and K.Honh;Magn. Magn. Matef8312,252 (2007).

Paositron annihilation spectroscopic studies of the influence of heat treatment on defect evolution in
hybrid MWCNT-polyacrylonitrilebased carbon fibers, K Chakrabarti, P M G Nesdn, C D
Mukherjee, K K Bardhan, C Kim, K S Yang, Carbéy 2777 (2007).
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28.
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45,

Relaxation dynamics in small clusters: A modified Monte Carlo approach: Barnana Pal, J.
Computational Phys227,2666(2008).

Modification of the spin state in SESr 4dVINO; by external magnetic field, P. Sarkar and P. Mandal,
Appl. Phys. Lett92, 052501 (2008).

Large magnetocaloric effect in $84851,.49MNO; in low magnetic field, P. Sarkar, P. Mandal, and P.
Choudhury Appl. Phys. Let®2, 182506 (2008)

Hydrostaticpressure effect on archetypal &% 49MIN0O; single crystal K. Mydeen, P. Sarkar, P.
Mandal, A. Murugeswari, C. Q. Jin, and S. Arumugam Appl. Phys. @2t1.82510 (2008).

Sizeinduced metal insulator transition and glassy magnetic behavioug 81b.8CoO; nanoparticles:

B. Roy and S. Das, Applied Physics Lett@2s233101 (2008).

Magnetic cluster glass behaviour and grain boundary effect §aBdgMnO; nanoparticles: B. Roy

and S. Das, J. Appl. PhyR)4, 103915 (2008).

NMR study of the impurityinduced ordered state in the doped Haldane chain compound
SrNiy.odMgoo7 V20s: B. Pahari, K. Ghoshray, R. Sarkar, and A. Ghoshray; Phys. BY&y.224429
(2008).

Dielectric relaxation and electronic structure of BaAl1l/2Nb1/208ayx photoemission and nlear
magnetic resonance studies: Alo Dutta, T P Sinha, B Pahari, R Sarkar, K Ghoshray and Santiranjan
Shannigrahi; J. Phys.: Condens. Mag@r445206 (2008).

Field-induced firstorder to secondrder magnetic phase ransition in SN0z P. Sarkg P.
Mandal, A.K. Bera, S.M. Yusuf, S. L. Sharath Chandra, and V. Ganesan; Phy8 R&v012415
(2008).

Anomalous transport properties of -Sibe impurity doped N&€oO,: P. Mandal, J. Appl. Phy4,04,
063902 (2008).

Normalstate transport properties d&rFeAsOF superconductor: D. Bhoi, P. Mandal, and P.
Choudhury: Physic&€468, 2275 (2008).

Resistivity saturation in PrFeAsR), superconductors: evidence of strong elecpbonon coupling:

D. Bhoi, P. Mandal, and P. Choudhury Supercond. Sci. Te2hal25021 (2008).

Comparative studies of magnetocaloric effect and magnetotransport behavior isBzdBmpound:
Tapas Samanta, |. Das and S. Banerjee; J. Appl. R8%s123901 (2008).

Magnetocaloric properties of nanocrystalling JfCa ¢S1.4)0.39MNOs: Anis Biswas, Tapas Samanta,

S. Banerjee and I. Das; J. Appl. Phi83 013912 (2008).

Observation of large low field magnetoresistance and large magneto caloric effects in polycrystalline
Pro.es(Cay 7Sl 3)0.3sMNO3: Anis Biswas, Tapas Samanta, S. Baem@nd |. Das; Appl. Phys. Lef2,
012502 (2008).

Influence of charge ordering on magnetocaloric properties of nanocrystalligCay 7Sro 3)0.3MINOx3:

Anis Biswas, Tapas Samanta, S. Banerjee and I. Das, Appl. Phy€2,_2tt2502 (2008).

Colossal ahancement of magnetoresistance in g8 :MN0O3/ P sCa:MNO; multilayers:
reproducing the phasseparation scenario: Soumik Mukhopadhyay and I.Das; Europhys.8Bgtt.
27003 (2008).

Time-resolved Fourier transform emission spectroscopy of ldgati@n products: K. Kawaguchi, N.
Sanechika, Y. Nishimura, R. Fujimori, T. N. Oka, Y. Hirahara, A. I. Jaman and S. Civis. Chem. Phy.
Lett. 463 38 (2008).

Negative temperature coefficient of resistance in a crystalline compound: Abhishek Pandey, C.
Mazundar, R. Ranganathan, Molly De Raychaudhury, T. Sadmgupta, Saurabh Tripathi,
Dhananjai Pandey and S. Dattagupta, Europhys. 8&t47007 (2008).

Transverse vibrations driven negative thermal expansion in a metallic compoungBGgB s
Abhishek Rindey, C. Mazumdar, R. Ranganathan, S. Tripathi, D. Pandey and S. DattAguybta;
Phys. Lett92, 261913 (2008).

Crystalline electric field effects in PrNi2B2C: Inelastic neutron scattering: Chandan Mazumdar, M.
Rotter, M. Frontzek, H. Michor, M. DoerA. Kreyssig, M. Koza, A. Hiess, J. Voigt, G. Behr, L.C.
Gupta, M. Prager and M. Loewenhaupt, Phys. B&8, 144422 (2008).

Microstructure, magnetic and Mossbauer studies on dpatasma sintered Siio-Fe/Fe(Co) nano
composite magnets, N.V. Ramarao, Bravanan, R. Gopalan, M.Manivel Raja, V.Sreedhran Rao, D.
Sivaprahasam, R. Ranganathan and V. Chandrasekaran, J. Phys. D: Appl (65301 (2008).
Intermediate valence behavior in g€u, sP&:B,, Abhishek Pandey, C.Majumdar, R. Ranganathan,
AIP conf.Proc.1003,216 (2008)
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Magnetic ordering and electrical resistivity in CoFeZnO oxitRed\. Bhowmik, R. Ranganathan, B.
Ghosh, S. Kumar and S. Chattopadhyay, J. alloys and compébé B8 (2008)

Electrical, Transport and Magnetic Properties Of PEERIBSA-Fe;0, Nanocomposite, Amitabha

De, Asok Poddar, Pintu Sen, and Ajoy Das, AIP Conf. PIo@3,94 (2008).

Mixed Magnetic Phase In Nafitized NizZn Ferrite System, B. Ghosh, S. Kumar, Asok Poddar, and

C. Mazumdar, AIP Conf. Pro&003,82 (2008.

Reentant SpinGlass Phenomenon in & ; GoMoOg (0.1¢x¢0.4), Asok Poddar and Chandan
Mazumdar, AIP Conf. Prod.003,292 (2008).

Compl ex Magnetic Phase Diagram In Sr2Fell xMnxN
Poddar, AIP Conf. Prod003,287 (2008).

Structural, Magnetic And Magnetoansport Studies In MeBpun NiMn-Ga Ribbons, N. V. Rama

Rao, Babita Ingale, R. Gopalan, V. Chandrasekaran, Niraj K. Chaubey, Asok Poddar, R. Ranganathan,
and K. G. Suresh, AIP Conf. Pra03,201 (2008).

Structural and Magnetic Transition In Mectically Milled La ¢/Ca 3:dMnO3, R. N. Bhowmik, Asok
Poddar, R. Ranganathan, and Chandan Majumdar, AIP Conf.1P@R;106 (2008).

Influence of magnetic field on the nature of ferromagnetic to paramagnetic phase transition in
Smy 5:Sh 4dMNO;5, P. Sarkpg P. Mandal, S. L. Sharath Chandra, V. Ganesan, A.K. Bera, and S.M.
Yusuf, Ind. J. Cryogenic33, 11 (2008).

Magnetic behavior of binary intermetallic compound ¥.Pabhishek Pandey, Chandan Mazumdar
and R. Ranganathan; J. Alloys Comgd6, 14 (2M9).

Contribution of energygap in the ferromagnetic spimave spectrum on magnetocaloric parameters
of CeRyGe,: Tapas Samanta, |. Das and S. Banerjee; J. Phys.. Condens. 2afi26010 (2009).
Colossal enhancement of magnetoresistance px-%8xsMnO; thin films: possible evidence of
electronic phase separation: Soumik Mukhopadhyay, |. Das and S. Banerjee; J. Phys.: Condens.
Matter21,026017 (2009).

%Nb NMR study of the charge density wave state in Nb&&hoshray, B Pahari, A Ghoshray, V V
Eremenko, V A Sirenko and B H Suits, J. Phys.: Condens. Mattet55701 (2009).

Low temperature conductivity in ferromagnetic manganite thin films: quantum corrections and inter
granular transport: Soumik Mukhopadhyay and | Das, J. Phys.: Condens. Matt86004 (2009).

“As NMR study of oriented CeFeAsO and CeFefsR) ¢ A. Ghoshray, B. Pahari, M. Majumder,

M. Ghosh, K. Ghoshray, B. Bandyopadhyay, P. Dasgupta, A. Poddar, and C. Mazumdar, Phy. Rev.
B79, 144512 (2009).

Magnetic response of Nik®, nanoparticles in polymer matrix, A. Poddar, R.N. Bhowmik, Amitabha
De, Pintu Sen, J. Magn. Magn. Mag1, 2015 (2009).

Synthesis, characterization, electrical transport and magnetic properties of PEB8AT Fe;0,
conducting nanocomposite, Amitabha De, Ri8en, A. Poddar, A. Das, Synthetic Metdls9, 1002
(20009).

Negative pressure driven valence instability of Eu in cubiglEag Pds; Abhishek Pandey, Chandan
Mazumdar, R. Ranganathan, J. Phys. Condens. Nedit@l 6002 (2009).

Intermediate valency oEu in the cubic intermetallic compound fgEuw sPd; Abhishek Pandey,
Chandan Mazumdar, R. Ranganathan, V. R. Reddy and A. Gupta, Appl. Phy34 [(2809)182503.
Observation of giant magnetoresistance and reversal of its sign upon boron fillingiagnTord:
Abhishek Pandey, Chandan Mazumdar, R. Ranganathan, Appl. Phy84l(2G09) 172509.

Magnetism in the ordered metallic perovskite compound &R&jRd,: Abhishek Pandey, Chandan
Mazumdar, R. Ranganathan and S. Dattagupta;, J. Magn. Magn.,[821¢P009) 2311.

Effect of Pt on the superconducting and magnetic properties ofEeMiChandan Mazumdar, L.C.
Gupta, K. Nenkov, G. Behr and G. Fuchs, J. Alloys Cor0,(2009) 190.

Magnetism of crystalline and amorphous t£a 3dMnO; nanopartites: R.N Bhowmik, Asok
Poddar, R. Ranganathan and Chandan Mazumdar, J. Appl.1®By$13909 (2009).

Millimeterwave spectrum and ab initio DFT calculation of theG&uche conformer of Allyl
Isocyanate: A.l.Jaman and P.R.Bangal, J. Mol. Spect?65c134 (2009).

Role of external and internal perturbations on the ferromagnetic phase transiSom 45510 4gVINOs:

P. Sarkar, P. Mandal, K. Mydeen, A. K. Bera, S. M. Yusuf, S. Arumugam, C. Q. Jin, T. Ishida, and S.
Noguchi, Phys. Re\B79, 144431 (2009)

Effect of uniaxial pressure on meiabkulator transition in (SmyNd,)o 5:S10.4gMNO; single crystalsA.
Murugeswari, P. Sarkar, S. Arumugam, N. Manivannan, P. Mandal, T. Ishida, and S. Nagpthi
Phys. Lett94, 252506 (2009)



71. Pressure and temperatdngluced spirstate transition in singlerystalline La,Sr,CoGO; (x=0.10 and
0.33): K. Mydeen, P. Mandal, D. Prabhakaran, C.Q. Jin, Phys B86y014421(2009).

72. ''B and'**Pt NMR study of heavjermion compound CefB,C: R. Sarkar, A. Ghoshray, B. Rah
M Ghosh, K Ghoshray, B Bandyopadhyay, M Majumder, V K Anand, and Z Hossain, J. Phys.:
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70. Resticted exclusion processes without particle conservation flows to directed percolation, Urna
Basu and P. K. Mohanty, Europhys. Lett. 99, 66002 (2012).

71. Does a thermally driven classical Heisenberg spin chain locally equilibrate ? D. Bagchi and P. K.
Mohanty Phys. Rev. B 86, 214302 (2012)

726 A study of compereatiinvemob reecautlhairngc hai no, Ravi
Yarlagadda, Phys. Rev. B 86, 035453 (2012).

73.6Correl at ed s i n-grheasionalpHulzbar# o li snt ¢ ihre modee | dgkar Sa hi n
Yarlagadda, Peter B. Littlewood, Phys. Rev. B 86, 045110 (2012).



International conferencei organized by Experimental faculties

1. Int. Conf. on Magnetic Materials (ICMMO007) was held during Dec 116, 2007, proceeding:
published as Mgnetic Materials, AIP Conf. Proc. vol.1003, (2008)

2. ICMM-2010- held October 25 29, 2010proceedings published as Magnetic Materials, A
Conf. Proc. vol.1347, (2011)

3. 6"l nternational Conf er enc e 1(@WPONJiRghruaryg 24,2042

Conferences/Symposia/Workshops: organised by Theoretical faculties

1. International Workshop and ConferenceSiatistical Physics Approaches to Multi
Disciplinary Problems7-13 Jamary 2008, Indian Institute of Technology Guwahati, India
organized jointly with IIT Guwahati, S N Bose National Centre for Basic Sciences, Kolka
Institute of Mathematical Sciences, Chennai .

2. School onLow dimensional nanoscopic physi@8 January 9 February 2008, HarisBhandre
Research Institute, Allahabad, India, organized jointly with Haishndra Research Institute
Allahabad, Institute of Physics, Bhubaneswar and Institute of Matreah8tiences, Chenna

3. International Workshop oQuantum Phase Transition and Dynamics : Quenching, Anneal
and Quantum Computatip8- 7 February, 2009, Saha Institute of Nuclear Phy&iotata,
India

4. ECONOPHYSICSKOLKATA IV : International Workshop ofEconophysics of Games and
Social Choices9- 13 March, 2009, Indian Statistical Institute, Kolkata, India

5. ECONOPHYSICSKOLKATAYV : International Workshop oBconophysics of Ordatdriven
Markets 9- 13 March, 2010, Saha Institute of Nuclear Physics, Kolkata, India

6. STATPHYSKolkata VII, 26- 30 November, 2010, Saha Institute of Nuclear Physics, Kolk
India

7. CMDS-12International Symposium ddontinuum Models and Discrete Syste@&25 Feb
2011, Saha Institute of Nuclear PhysiKolkata, India

8. International School and Conference on Functional MateNé&sch 28 to April 1, 2011 at HF
Allahabad as a joint program of HRI SINP

9. ECONOPHYSICSKOLKATA VI : International Workshop offeconophysics of Systemic Ris
and Network Dynamic20- 25 October, 2011, Saha Institute of Nuclear Physics, Kolkata,

10. RCBAMM2012- An Indo-Singapore Joint Workshop @&ole of Computational Biology in

Advancing Modern Medicind-ebruary 23, 2012, Saha Institute of Nuclear Physics, Kolka
India

Human Resource: No., of Ph.d producedExperimental 8, Theory7: Total 15


http://www.iitg.ernet.in/statphys/
http://www.iitg.ernet.in/statphys/
http://www.mri.ernet.in/~cmp2008/
http://www.saha.ac.in/cmp/qaqc.sinp/index.html
http://www.saha.ac.in/cmp/qaqc.sinp/index.html
http://www.isical.ac.in/~econophys/
http://www.isical.ac.in/~econophys/
http://www.saha.ac.in/cmp/epkol-05.2010/
http://www.saha.ac.in/cmp/epkol-05.2010/
http://www.saha.ac.in/cmp/stat.vii/
http://www.saha.ac.in/cmp/cmds.12/
http://www.saha.ac.in/cmp/epkol-06.2011/
http://www.saha.ac.in/cmp/epkol-06.2011/
https://sites.google.com/site/rcbamm2012/
https://sites.google.com/site/rcbamm2012/
https://sites.google.com/site/rcbamm2012/

MEMORIAL LECTURES

1. TheSixth J. C. Bose Memorial Lectuod the CAMCS, SINP, was delivered Byof. Allan H
MacDonald, Sid W. Richardson Foundation Regents Chair Professor, Dept of Physics, University of
Texas at Austin, USA ofQuantum Hall Superfluidsdn 5th April, 2011.

2.TheFifth Ramanujan Lecturef the CAMCS, SINP, will be delivered WBrof. Masuo Suzuki
Professor of Applied Physics, Tokyo University of Science, JapatQomantumClassical
Correspondence in Statistical Mechanigs"25th November, 2010.

3.TheFifth J. C. Bose Memorial Lectud the CAMCS, SINP, was delivered Byof. Klaus von
Klitzing , Max Planck Institute for Solid State Research, Stuttgart, GermatijhenQuantum Leap
from Micro- to Nanoelectronicstn 2nd November, 2010.

4.TheFourth J. C. Bose Memorial Lectunéthe CAMCS, SINP, was delivered Byof. Sidney R.
NagelSteinFreiler Ostinguished Service Professor, University of Chicago, USAlJamming and the
Emergence of Rigiditydbn 8th March, 2010.

5.The Fourth Ramanujan Lecturd the CAMCS, SINP, was delivered Byof. Anthony J. Leggetthe
John D. and Catherine T. MacArthiarofessor and Center for Advanced Study Professor of Physics,
University of lllinois, USA on'Superfluid 3He: The early days as seen by a theorist [Nobel Lecture
2003] "on 29th January, 2010.

6.TheThird J. C. Bose Memorial Lectucé the CAMCS, SINPwas delivered byrof. Anthony J.

Leggett the John D. and Catherine T. MacArthur Professor and Center for Advanced Study Professor of
Physics, University of lllinois, USA ofBell's theorem, entanglement, quantum teleportation, and all

that" on 28th Janary, 2010.

7.TheThird Ramanujan Lecturaf the CAMCS, SINP, was delivered Byof. Peter A. Markowich
Professor of Applied Mathematics, Department of Applied Mathematics and Theoretical Physics,
University of Cambridge, UK, and Professor of Appliechfsis,Faculty of Mathematics University of
Vienna, Austria oriReactionDiffusion (-Convection) Equations, Entropies and Sobolev Inequalities”
10th March, 2009.

8.TheSecond Ramanujan Lectuséthe CAMCS, SINP, was delivered Byof. Sir Michael Beary,
Royal Society Research Professor of the University of Bristol, UKThe music of the primes:
guantum mechanics, chaos and the Riemann zeno&7th January, 2009.

9.TheSecond J. C. Bose Memoarial Lectfdhe CAMCS, SINP, was delivered Byof. Gabriel Aepplj
Quain Professor of Physics and the Director of the London Centre for Nanotechnology, UK on
"Interdisciplinarity continued from semiconductor physics to pharmaceutical assag#1 February,
2009.

10.TheFirst Ramanujan Lecturef the CAVMICS, SINP, was delivered B®rof. H. Nishimoriof the
Tokyo Inst. Tech., Tokyo, otSpin Glasses and Informatiooh 9th January, 2007.

11 TheFirst J. C. Bose Memorial Lectuoé the CAMCS, SINP, was delivered Byof. Jainendra Jaiof
the Penn. Statdniv, Pensylvania, oflLessons of the Fractional Quantum Hall Effect for Outsiderns"
3rd December, 2007.



ECMP division Major equipment under 11" plan PCS Project (2007-2012)

- — 0

SQUID-VSM #139

"

PPMS #242A XRD (10- 1500K) at 18Kw #240 Low field ( <1 Oe) M-H #246

The following major capital Equi pment s have been
Atomic Force MicroscopyMagnetic Force Microscopy

DC-RF sputtering under high vacuum ( UHV system)
MFM,Mask aligner

XRD at low temperature with 18KW power

Cryostats for Physical property measurements system4®)T
Room Temp. Bore magnet (9 T) with VTI

Furnacessmall and medium

Field Sweep magnetfdtNMR 9T

High pressuré Hydrostatic 3GPa (max.) at LT, @mond Anvil Cell
SQUID-VSM

T Se@me 0o



Somelmportant results- examples

XRD at low temperature
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“As far as we know multiple sign changes of MR has been found

only in GdPd, as a function of magnetic field.”

[excerpt from Kitada et al., Appl. Phys. Express 4(2011) 035801]
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3
Intensity reverses for (111) to (200) and (331) to (420) o2s éul?)
below 40K. Peak position same at RT and LT-suggest g%é.\g/?‘g.\g,)g
structure remains same- but symmetry slight change °* e

(space group): Example:ZrWO; (430K)-Nature 2003 o 3"“% oo™
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J. Magn. Magn. Mater. 321,2311 (2009).

4.

YPd, B-unusual combination of metallic and Ceramic properties- 5.J. Alloys Compd. 476,14 (2009).

Ductile matexialsSimilar. to damage tolerant nanolaminate- so called MAX phases: | 6.Europhys. Lett. 84,47007 (2008).
7.4ppL. Phys. Lett. 92, 261913 (2008).

(Tetsuya etal J.alloys and compounds 540 75 (2012)

The nano composite magnets consist of soft and hard magnetic phase alloys for
high energy product magnets (BH) ...
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Determination of Crystalline Electric Field levels of
PrNi,B,C using Inelastic Neutron Spectroscopic studies
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Standard model of magnetism with appropriate crystalline electric field
level schemes can explain the magnetic data of PrNi,B,C adequately

Piys. Rev. B, 78 (2008) 144422
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Bhowmik & Ranganathan, PRB, 75(2007) 012410



Spin dynamics in 1D trimer cluster compound Canu,Ni(PO,,)i probed by 3'P NMR

s

M. Ghosh, M. Majumder, K. Ghoshray, A. Ghoshray

H=2901 Tesia

The wvariation of 1/T; with T shows negligible field
dependence in the temperature range 50-300 K, suggesting
Curie-Weiss type temperature dependence of the dynamic
susceptibility.

In the range 15-50 K. 1/T; decreases exponentially as e™*s",
In this temperature region 1/T; shows a field dependence. with

/Ty o H'. Such a field dependence was predicted
theoretically when the dominant contribution to 1/T,. is due to
the two magnon mediated exchange enhanced Raman process
over that of the three magnon process.

In the range 4-15K, 1/T; shows continuous increment with

/Ty o H''5, which is a signature of the development of short
range magnetic correlation, though the system does not show
long range magnetic order down to 1.8 K as revealed from the
magnetic susceptibility. The power law indicates spin diffusion
process governs the nuclear relaxation below 15K.

Phenomenological Scaling —
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Morgan & Walley, Phil. Mag. (1970)

Scaling relation:

o(F) /6(0)=D(F /F,)

Py~ ag , Xx—non-linearity exponent

At 1;.rge field:

cond-matt/arXiv:
1305.0031

o(F) independent of T or 6,

= d(z) ~ A%

ox FUX, Power Law

Physical Review B, 84, 054205 (2011) : 86, 165104 (2012).



