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Pradip Kumar Chakraborty, Ph.D.

Address Contact

Department of Chemistry Email: pradipc@chem.iitkgp.ac.in
Indian Institute of Technology Kharagpur Other Email: pkciiscchem@gmail.com
Kharagpur-721302 Phone: +91-3222-283320 (Office)
West Bengal, India +91-9748967619 (Mobile)

Website: https://sites.google.com/view/chakraborty-lab/home?authuser=0

Professional Experience

» Assistant Professor (2018- present): Department of Chemistry, IIT Kharagpur, Kharagpur, India

» Senior Researcher (2017 {sEp}ZOlS): Condensed Matter and Interfaces group, Debye Institute for
Nanomaterials Research, Department of Chemistry, Utrecht University, Netherlands

» Research Collaborator (2016 — 2017): School of Chemistry, University of Geneva, Switzerland

» Swiss National Science Foundation (Early and Advanced) Postdoctoral Research Fellow (2013 —
2016): Department of Chemistry, University of Washington, Seattle, USA

Education

» Ph.D. (2013)
Department of Physical Chemistry, University of Geneva, Switzerland

» Master of Science (M.S.) (2007)
Chemical Science Division, Indian Institute of Science, Bangalore, India

» B.Sc. (Hons.) in Chemistry (2004)

Ramakrishna Mission Vidyamandira, Belur Math, Howrah (Affiliated to University of Calcutta)

Academic Honours, Award and Students achievement

YVV VYVV VYV VY VYV VV VY V¥V VVV VYV V

PhD student, Mousumi Dutta won the best poster award at the prestigious International Conference
in Coordination Chemistry (ICCC- 2024) held in Fort Collins, Colorado, USA.

Postdoc, Dr. Prabir Ghosh won the best poster award in Phase Transition and Dynamical Properties
of Spin Transition Materials (PDSTM 2023) conference held in Tokyo, Japan.

Postdoc, Dr. Ajana Dutta won the prestigious CSIR RA fellowship.

PhD student, Anshika Bansal won the prestigious Prime Minister Research Fellowship.

Member of the International Scientific Committee for the Asian Conference on Molecular
Magnetism (ACMM)

Early Career Advisory Board of Inorganic Chemistry Frontiers (a journal by Royal Society of
Chemistry with an Impact Factor 7)

Core Research Grant Award, Science and Engineering Research Board (SERB), Department of
Science and Technology, India, 2023

Certificate of Appreciation from the American Chemical Society (ACS) as a peer reviewer, 2023
DST-DAAD Indo-German joint collaborative project award with Prof. Birgit Weber, Universitit
Bayreuth, Germany, 2022 (She has moved to Friedrich Schiller University Jena)

Royal-Society International Exchange Award with Prof. Malcolm Halcrow, University of Leeds,
UK, 2020, Royal Society London, UK

Early Career Research Award, Science and Engineering Research Board (SERB), Department of
Science and Technology, India, 2019

Faculty Research Initiation Grant award, Institute Scheme for Innovative Research and
Development, 2018

Swiss National Science Foundation Fellowship for Advanced postdoctoral research, 2015

Swiss National Science Foundation Fellowship for Early postdoctoral research, 2013

Selected as finalist (among one of the 45 finalists selected globally) for the Elsevier Reaxys
International PhD prize in Chemistry, 2013

Recipient of Indian Institute of Science Integrated Ph.D. Fellowship, 2004-2007

Recipient of National Merit Certificate in High School: 2000
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» Recipient of National Merit Certificate in Secondary School: 1998

Selected Invited Talks and Visit (after joining IIT Kharagpur)
Invited talk, Pacifichem 2025, Honolulu, Hawaii, USA, December 2025
Invited talk, 10™ Asian Conference on Coordination Chemistry (ACCC 10), Hanoi, Vietnam,

October 2025.
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Pradip Kumar Chakraborty, PhD

Invited talk, “1* International Conference on Molecular Spin Qubits toward Quantum
Computer and Sensor” (ICMSQ2025), Sendai, Japan, June 2025

Invited talk, Phase Transition and Dynamical Properties of Spin Transition Materials
(PDSTM) Conference, University College Dublin, Ireland, May 2025.

Invited talk, 4™ International Conference on Modern Trends in Molecular Magnetism, IISc
Bangalore, India, November 2024
Invited talk, International Conference on Spin Transition, Kumamoto, Japan, Dec 2023
Invited talk, Phase Transition and Dynamical Properties of Spin Transition Materials
(PDSTM) Conference, University of Tokyo, Japan, Nov 2023.
Academic visitor (as a part of DST-DAAD project award), Friedrich Schiller University Jena,
Germany, October-November 2023.
Academic visitor, Department of Physics, Carnegie-Mellon University, USA, January 2023.
Invited Speaker, Spin in Molecules-Theory and Applications, Solid State and Structural Chemistry
Unit (SSCU), Indian Institute of Science, Bangalore, India, December 2022.
Academic visitor, Department of Chemistry, University of Leeds, UK, July 2022 (as a part of
Royal-Society International Exchange Award, Royal Society London, UK, 2020
Invited talk, Department of Chemistry, University of Leeds, UK, July 2022
Invited talk, Department of Chemistry, University of Manchester, UK, July 2022
Invited speaker, Spin in Molecules-Theory and Applications, Solid State and Structural Chemistry
Unit (SSCU), Indian Institute of Science, Bangalore, India, December 2019
Invited contributed talk in Phase Transition and Dynamical Properties of Spin Transition Materials
(PDSTM) Conference, University of Florida, Gainesville, USA, May 2019
Invited talk, Indo-Japan meeting and International Conference on Advancement of Science and

Technology, Visva-Bharati University, Santiniketan, India, September 2018

Sanctioned/submitted Projects

Project Title Funding Agency P1/Co-Pl/Fellow Year
Photoresponsive Molecular Materials: | Indo-Austria project with Prof. Indian PI 2025
Designs for Actuator and Qubit Control Peter Weinberger (Approved)
. Differential d@gnosncs of infectious Ministry of Electronics & 2025
diseases on a multiplexed lateral flow assay ) Co-PI
. Information Technology (Approved)
platform using gargle samples
Developing Novel Nano- Bio Sensors for Tata Consultancy Service 2024
Highly Sensitive and Specific Detection of (TCS) Co-PI (Ongoing)
Target Analytes on a Chip gomng
Photoresponsive Multifunctional Molecular Core R:I?Zaéih ﬁzzlrllt;l Science
Materials and Nanostructures: a systematic & & 2023
. Research Board, Department PI :
approach towards developing actuator and . (Ongoing)
. of Science and Technology,
luminescent nanothermometry .
India
DST-DAAD Indo-
Light-induced processes in German Project with Prof. Indian PI 2022
spin-crossover coordination nanostructures Birgit Weber, (Ongoing)

Friedrich Schiller University
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Jena, Germany

Elucidating Fundamental Mechanisms in

Royal-Society London, UK,

Switchable Molecular Materials With Prof. Malcolm Halcrow, Indian PI 2020
University of Leeds, UK (completed)
Functional Nanomaterials Fabrication and . 2021
Characterization IIT Kharagpur, India PI (completed)
Synthesis, Design and Stimuli-responsive |ECR, Science and Engineering
Functionalities in Switchable Inorganic Research Board, Department PI 2019
Materials: From Bulk to Single Molecule | of Science and Technology, (completed)
India
Enforcing multifunctionality in Inorganic
Coordination Networks — effect of . 2019
composition, size reduction and external IIT Kharagpur, India PI (completed)
stimuli
Tuning the equilibrium dopant Swiss Na‘Flonal Science
. .. . ) Foundation, Govt. of
compositions in inorganic semiconductor . 2015
nanocrystals via diffusion doping and Switzerland Fellow (completed)
ry . pIng Fellowship for Advanced p
cation exchange
postdoctoral research
Swiss National Science
Probing luminescence and magnetism in 1D Foundation, Govt. of
. . . 2013
doped magnetic semiconductor Switzerland Fellow (completed)
nanostructures Fellowship for Early p

postdoctoral research

Mentoring Experience since 2018

Master Students: 18; Ph.D. Students: 7 (including one PMRF), Postdocs: 2, 1-NPDF (with Prof. Suman
Chakraborty, ITKGP), 1- CSIR RA (with Prof. Dipak Kumar Goswami, IITKGP); Two students will

be graduating by summer 2025.

Teaching Experience since 2018

» First year undergraduate Theory and lab course on Inorganic Chemistry

» Light-induced Phenomena in Materials (CY61039) (an interdisciplinary course)

> Solid-state Chemistry (CY61206)

» Instrumental Methods of Analysis (CY40207)

International Symposium Organization
» Convener: 1* International conference on "Advances in Functional Solids (AFS 2024)”, 9-12

November, 2024, Website: https://sites.google.com/view/afsiitkgp/home

» Convener: International Conference, “Modern Trends in Molecular Magnetism”, 11-14

December, 2022, Website: http://www.chemistry.iitkgp.ac.in/conf/mtmm3.php;

Flyer: http://www.chemistry.iitkgp.ac.in/conf/files/mtmm3/Flyer MTMM3.pdf

> Convener: One day Symposium on “Recent Advances in Molecular Magnetism”, 26™ November
2019, Department of Chemistry, IIT Kharagpur.

Professional Memberships, Other Professional Activities and Academic Responsibility

» National Social Service (NSS) Program Officer (Unit 10), IIT Kharagpur, India
» Reviewer: Applied Physics Letters, Inorganic Chemistry, Journal of Alloys and Compounds,
Crystal Growth and Design, Dalton Transactions, Materials Advances, Appl. Physics Review
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Member of the “Reaxys Prize Club Guidance Team”-Elsevier Reaxys: 2014 and 2015
Member of the Swiss Chemical Society: 2009-2013

Since 2016: Member of “UW Alumni”, University of Washington, Seattle, USA

Since 2013: Member of “Alumni UNIGE”, University of Geneva, Switzerland

2009-2013: Member of the Swiss Chemical Society

Since 2007: Member of “Alumni I[ISc¢”, Indian Institute of Science, Bangalore, India

Faculty Advisor, first year undergraduate chemistry students (2021 batch),

First year undergraduate Inorganic Chemistry theory and lab Coordinator

Professor-in-charge for Chemistry Department Powder XRD facility and Co Professor-in-
charge for VSM facility at the central research facility of the Institute

Doctoral Scrutiny Committee member in the Department of Chemistry and Physics (for Ph.D.

students)

VVVVVVVYY
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Research Interests

Probing stimuli-responsive molecular and nanoscale spin state switching

Stimuli-responsive switchable functional networks

Hybrid switchable materials involving magnetic, and/or luminescent functionalities
Electronically switchable functional nanoscale/hybrid nanoscale materials for biomedical,
photonic and electronic device application

Luminescent lanthanide-based persistent phosphor and up/down conversion materials for
photonic and electronic device application

YV VVVYV

Academic collaborators:

Prof. Kamel Boukheddaden, Université Paris-Saclay, France
Prof. Malcolm Halcrow, University of Leeds, UK

Prof. Laurentiu Stoleriu, A. I. Cuza University, Romania
Prof. Michael Shatruk, Florida State University, USA

Prof. Birgit Weber, Friedrich Schiller University Jena, Germany
Prof. Eric Collet, University of Rennes, France

Prof. Dipak Kumar Goswami, IIT Kharagpur, India

Prof. Tanusri Saha-dasgupta, SNBNCBS, India

Prof. Atindra Nath Pal, SNBNCBS, Kolkata, India

Prof. Suman Chakraborty, IIT Kharagpur, India

Industry collaboration:
Tata Consultancy Service (TCS), India

List of Patents
“Iron Spin-crossover Nanostructures-based Two-terminal Capacitive Devices” by S. P. Verma, M.
Dutta, P. Chakraborty, D. K. Goswami, Patent Application no. 202431034064 (filed)

List of Publications (After joining IIT Kharagpur)

(37) S. Bhattacharya, S. Moulick?, C. Das®, S. Karmakar”, H. Tada, T. Saha-Dasgupta, T. Ohto, S.
Kitao, M. Seto, P. Chakraborty*, and A. N. Pal*, Tuning Cooperativity and Magnetic Coupling
in Spin-crossover-2D Hybrid Heterostructures via Interfacial Charge-transfer Interaction,
submitted. ("Equal contribution)

(36) S.P.Verma, C. Das, S. Pramanik, S. Mallik, S. Mondal, S. Saha, A. Bansal, P. Chakraborty,*
D. K. Goswami*, Temperature-Induced Spin State Switching in Hofmann-type Iron(Il) Spin-
Crossover Metal-Organic Frameworks-based Organic Electronic Devices, in preparation.

(35) M. Dutta, A. Dutta, P. Chakraborty*, Crystal Packing Matters: Thermal and Optical Addressing
of Spin State Switching in Hydrated vs. Dehydrated Iron(II) Spin-crossover Molecular Solid
Driven by Phase Transition, submitted.
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(29)
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(24

(23)
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C. Das, A. Dutta, 2025, 54, 7923 - 7940M. A. Halcrow, P. Chakraborty*, Thermal and Light-
Driven Cooperative Spin-State Switching in [Fe(I-bpp):](ClOs4); (I-bpp = 4-iodo-2,6-di(pyrazol-
1-yl)-pyridine) Probed by Single-Crystal Optical Spectroscopy, submitted.

C. Das, A. Dutta, D. Coltuneac, L. Stoleriu, P. Chakraborty*, Tailoring Zero-Point Energies in
Nanocrystalline 3D Hofmann-Type Spin-Crossover Networks {Fe;-.M«(pz)[Pd(CN)4]}: Impact
of Size, Composition, and Surrounding Matrices, Dalton Trans. 2025, 54, 7923 - 7940

M. Dutta, A. Dutta, P. Ghosh*, S. Maiti, L. Stoleriu, C. Enachescu, P. Chakraborty* “Variation
in the Zero-Point Energy Difference via Electrostatic Interactions in Co(II)-Cltpy-based Spin-
crossover Molecular Materials”, J. Mater. Chem. C, 2025, 13, 414

S. Verma, A. Sen, P. Sengupta, P. Chakraborty, G. Dutta, Highly Specific Non-Enzymatic
Electrochemical Sensor for Detection of Uric Acid using Carboxylated Multi-Walled Carbon
Nanotubes Intertwined GdS-Gd,Os Nanoplates in Human Urine and Serum, Langmuir 2024, 40,
41,21427.

S. Karmakar, P. Chakraborty*, T. Saha-Dasgupta*, Understanding Cooperativity in Tetrazole-
based Fe(Il) Spin-crossover Coordination Networks: effects of alkyl linkers, J. Phys. Chem. C
2024, 128, 38, 16179.

M. Jo, B. Amanyazova, S. Yergeshbayeva, M. Gakiya-Teruya, O. Ungor, P. Lopez Rivera, N.
Jen, E. Lukyanenko, A. V. Kurkin, R. Erkasov, M. W. Meisel, A. Hauser, P. Chakraborty,* M.
Shatruk,* “Light-Induced Spin-State Switching in Fe(Il) Spin-Crossover Complexes with
Thiazole-Based Chelating Ligands”, Dalton Trans., 2024, 53, 10511.

S. P. Verma, M. Dutta, P. Ghosh, S. Mallik, R. Sadhukhan, S. Mondal, S. Das, P. Chakraborty,*
and D. K. Goswami*, “Dielectric transition instigated extraordinary capacitance change with
successive switching in loss tangent at the spin transition temperatures of a spin-crossover
nanomaterial”, ACS Appl. Electron. Mater. 2024, 6, 5842.

S. Bhattacharya, S. Moullick, C. Das, H. Tada, P. Chakraborty*, A. N. Pal*, Magnetic field
induced cooperativity tuning in a Fe(Il)-based hybrid spin crossover network grown on 2D
surfaces, MRS Advances, 2023, 8, 894. doi: https://doi.org/10.1557

P. Ghosh, C. M. Pask, H. B. Vasili, N. Yoshinari, T. Konno, O. Cespedes, C. Enachescu, P.
Chakraborty*, M. A. Halcrow*, “The Effect of Inert Dopant Ions on Spin-Crossover in
Molecular Crystals is not Simply Controlled by Chemical Pressure”, J. Mater. Chem. C, 2023,
11, 12570.

M. Dutta®, S. Bisht’, P. Ghosh, A. L Chilug, D. Mann, C. Enachescu, M. Shatruk, P.
Chakraborty*, “Combined Experimental and Mechanoelastic Modeling Studies on the Low-
spin Stabilized Mixed Crystals of 3D Oxalate-based Coordination Materials”, Inorg. Chem.
2023, 62, 37, 15050.

F. J. Valverde-Muiioz, R. G. Torres Ramirez, E. Trzop, P. Chakraborty, G. Chastanet, B. Le
Guennic, E. Collet, Halscience, 2023, doi: https://hal.science/hal-04330960

F. J. Valverde-Muiioz,* R. G. Torres Ramirez, A. Ulhe, E. Trzop, M. Dutta, C. Das, P.
Chakraborty,* E. Collet* “Ferroelastic phase transition and the role of volume strain in the
structural trapping of a metastable quenched low-spin high-symmetry phase in
[Rug 3sFeoss(ptz)s](BF4).” CrystEngComm, 2023, 25, 3588.

C. Das, S. Dey, A. Adak, C. Enachescu, P. Chakraborty*, “Variation of the Cooperativity in
diluted Hofmann-based Spin-crossover Coordination Solids Fe.Mi..(pz)[Pd(CN)4]” Cryst.
Growth Des. 2023, 23, 3496.

S. Karmakar, P. Chakraborty*, T. Saha-Dasgupta*, “Trend in Light-Induced Excited-State Spin
5
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(20)

(19)

(18)

Trapping in Fe(Il)-based Spin Crossover Systems” Phys. Chem. Chem. Phys. 2022, 24, 10201.

P. Chakraborty*, M. Sy, H. Fourati, T. Delgado, M. Dutta, C. Das, C. Besnard, A. Hauser, C.
Enachescu, K. Boukheddaden*, “Optical Microscopy Imaging of the Thermally-Induced Spin
Transition and Isothermal Multi-stepped Relaxation in a Low-Spin Stabilized Spin-Crossover
Material”, Phys. Chem. Chem. Phys. 2022, 24, 982.

S. Maitra, P. Chakraborty, R. Mitra, and T. K. Nath, “Electrochemical aspects of sol-gel
synthesized MgCoO, for aqueous supercapacitor and alkaline HER electrocatalyst applications”,
Curr. Appl. Phys. 2020, 20, 1404 ste!

M. Meneses-Sanchez, L. Pineiro-Lopez, T. Delgado, C. Bartual-Murgui, M. C. Munoz, P.
Chakraborty, and J. A. Real, “Extrinsic vs. intrinsic luminescence and their interplay with spin
crossover in 3D Hofmann-type coordination polymers”, J. Mater. Chem. C, 2020, 8, 1623.

List of Publications (Before joining IIT Kharagpur)

17

(16)

15)

(14)

13)

(12)
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®
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P. Chakraborty, Y. Jin, C. J. Barrows, S. T. Dunham, D. R. Gamelin, “Kinetics of Isovalent
(Cd) and Aliovalent (In) Cation Exchange in Cd, ,Mn,Se Nanocrystals”, J. Am. Chem. Soc. 2016,

138, 12885.

C. J. Barrows, P. Chakraborty, L. M. Kornowske, D. R. Gamelin "Tuning Equilibrium
Compositions in Colloidal Cd, ,Mn,Se Nanocrystals Using Diffusion Doping and Cation
Exchange." ACS Nano 2016, 10, 910.

L. Stoleriu, A. Stancu, P. Chakraborty, A. Hauser, C. Enachescu, "Analysis of first order
reversal curves in the thermal hysteresis of spin-crossover nanoparticles within the
mechanoelastic Model", J. Appl. Phys. 2015, 117, 17B307.

P. Chakraborty, C. Enachescu, A. Humair, L. Egger, T. Delgado, A. Tissot, L. Guénée, C.
Besnard, R. Bronisz, A. Hauser, “Light induced spin-state switching in the mixed crystal series
of the 2D coordination network {[Zn,_Fe (bbtr);](BF4),}..: optical spectroscopy and cooperative
effects”, Dalton Trans. 2014, 43, 17786.

A. Marino”, P. Chakraborty#, M. Servol, M. Lorenc, E. Collet, A. Hauser, “The role of ligand-
field states in the ultrafast photophysical cycle of the prototypical iron(Il) spin-crossover
compound [Fe(ptz)s](BF,),”, Angew. Chem. Int. Ed. 2014, 53, 3863. (*Equal contribution)

P. Chakraborty, A. Tissot, L. Peterhans, L. Guénée, C. Besnard, P. Pattison, A. Hauser,
“Determination of the molecular structure of the short- lived light-induced high-spin state in the
spin-crossover compound [Fe(6-mepy);tren](PF),”, Phys. Rev. B 2013, 87, 214306.

P. Chakraborty, M. -L. Boillot, A. Tissot, A. Hauser, “Photoinduced relaxation dynamics in
Fe(Il) spin-crossover nanoparticles: the significance of crystallinity”, Angew. Chem. Int. Ed.
2013, 52, 7139.

P. Chakraborty, S. Pillet, E. —E. Benedeif, C. Enachescu, R. Bronisz, A. Hauser, “Light induced

bistability in 2D coordination network {[Fe(bbtr);](BF,),}«: wavelength-selective addressing of
molecular spin states”, Chem. Eur. J. 2013, 19, 11418.

P. Chakraborty, C. Enachescu, A. Hauser, “Analysis of the experimental data for pure and
diluted [Fe Zn, (bbtr),](ClO,), spin crossover solids in the framework of a mechanoelastic

model”, Eur. J. Inorg. Chem. 2013, 770.

H. Phan, P. Chakraborty, M. Chen, Y. M. Calm, K. Kovnir, L. K. Keniley, Jr., J. Hoyt, E. S.
Knowles, C. Besnard, M. W. Meisel, A. Hauser, C. Achim, M. Shatruk, “Heteroleptic Fe(II)
complexes of 2,2'-Biimidazole and its alkylated derivatives: spin-Crossover and photomagnetic
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Behavior”, Chem. Eur. J. 2012, 18, 15805.

P. Chakraborty, C. Enachescu, C. Walder, R. Bronisz, A. Hauser, “Spin switching dynamics in
the 2D coordination network [Zn, Fe (bbtr);](ClO,),: the role of cooperative effects”, Inorg.
Chem. 2012, 51, 9714.

P. Chakraborty, R. Bronisz, C. Besnard, L. Guénée, P. Pattison, A. Hauser, “Persistent
bidirectional optical switching in the 2D high-spin polymer {[Fe(bbtr);|(BF,),}..”, J. Am. Chem.
Soc. 2012, 134, 4049.

L. Stoleriu, P. Chakraborty, A. Hauser, A. Stancu, C. Enachescu “Thermal hysteresis in spin-
crossover compounds studied within the mechanoelastic model and its potential application to
nanoparticles”, Phys. Rev. B 2011, 84, 134102.

I. Krivokapic, P. Chakraborty, C. Enachescu, R. Bronisz, A. Hauser, “Low-Spin—High-Spin
relaxation dynamics in the highly diluted spin- crossover system [Fe,Zni.«(bbtr);](ClO4).”, Inorg.
Chem. 2011, 50, 1856.

P. Chakraborty*, P. Roy Choudhury, S. B. Krupanidhi, “Structural and dielectric behavior of
pulsed laser ablated SrsCao4TiO3 thin film and asymmetric multilayer of SrTiO3 and CaTiOs”,
J. Cryst. Growth 2011, 337, 7.

I. Krivokapic, P. Chakraborty, R. Bronisz, C. Enachescu, A. Hauser, “Significant variation of
the singlet—quintet intersystem crossing rate constant in an Iron(Il) high-spin complex as a
function of temperature”, Angew. Chem. Int. Ed. 2010, 49, 8509.

P. Chakraborty*, S. B. Krupanidhi, “Polarization enhancement in compositionally graded
vanadium doped bismuth titanate thin films”, J. Appl. Phys. 2010, 107, 124105.

Total Citation: 816; h-index: 15; i10-index: 19 (Google Scholar Citation report)



