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Dr. Shibabrata Basak 
Group leader of in-situ Electron Microscopy group 
 

Institute of Energy Technologies – Fundamental Electrochemistry (IET-1) 
 

Forschungszentrum Jülich GmbH, Germany 
 

       Profile 
A specialist in in situ electron microscopy, adept at designing in-situ TEM experiments, FIB, fabricating MEMS 
chips, and developing in-situ holders, my research focus is developing, understanding, and optimization of energy 
storage and conversion devices such as batteries, solid oxide fuel cells, low temperature water electrolysis through 
multimodal in situ electron microscopy.  

 12+ years’ expertise of in situ high temperature, gas and liquid phase electrochemical TEM experiment design 
and conduct.   

 12+ years’ of MEMS design and fabrication of in situ TEM and SEM devices for high temperature, liquid and 
gas phase electrochemical applications using electron beam and optical lithography; thin-film deposition using 
CVD, ALD, sputtering and evaporation; reactive ion etching and wet bench processing.  

 12+ years’ proficiency in FIB; expertise include TEM lamella, FIB-SEM tomography, 3D EDS tomography, 
3D TOF-SIMS. 

 8+ years’ expertise in assembling, testing and material synthesis for Li-ion, Li-air, Li-S, Na-ion, aqueous Zn-
ion batteries.  

 4+ years’ experience in nanoparticle synthesis for optoelectronic applications.  

 Experienced in international grant applications, guiding and leading group with bachelor, master, PhD, post-
doctoral researchers and conference presenter.   

 
 

   Research Experience 
Jan. 2023 - 

Present 

Group leader at Institute of Energy Technologies – Fundamental Electrochemistry (IET-1, 

formal IEK-9), Forschungszentrum Jülich GmbH, Germany 

 Leading in-situ electron microscopy (iEM) group consisting technician, master student, 

Ph.D.s, Post-doctoral researchers towards understanding different electrochemical 

mechanisms via multimodal in-situ electron microscopy.  Group infrastructure includes:  

 In-situ TEM (JEOL GrandARM300 equipped with electrostatic shutter, Vortex 

modifications, dual EDS, sub frame imaging system, Gatan Clear View camera, 

Gatan GIF Continuum with K3 and Stela) 

 Cryo pole piece TEM (JEOL F200, Cold FEG, EDS, Gatan Metro camera) 

 Plasma Cryo FIB (TESCAN AMBER X equipped with EDS, EBDS, Ion beam 

polisher, TOF-SIMS, Cryo stage) 

 In-situ TEM holders (DENSsolutions Gas-heating-biasing, Liquid-heating-

biasing. Cryo-biasing) 
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 In-situ SEM holders (DENSsolutions liquid, gas, heating) 

 Fluorescence microscope with spectroscopy option (Zeiss LSM 980 with 

PICOQuant) 

 Fluorescence (Leica) and optical microscopes (Zeiss) 

Nov. 2020 –

Dec. 2022 

ERC Marie Sklodowska-Curie Actions Fellow at Ernst Ruska-Centre (ER-C) for 

Microscopy and Spectroscopy with Electrons, Forschungszentrum Jülich GmbH, Germany 

 Project title: Electrochemistry of All-solid-state-battery Processes using Operando 

Electron Microscopy (grant number: 892916) 

Nov. 2019 –

Oct. 2020 

Research Scientist at Institute of Energy and Climate – Fundamental Electrochemistry (IEK-

9), Forschungszentrum Jülich GmbH, Germany 

 Investigation of the sintering and charge/discharge mechanism of all-solid-state batteries 

via in-situ TEM. 

Oct. 2017 –

Oct. 2019 

Post-doctoral Research Fellow at Storage of Electrochemical Energy, Delft University of 

Technology, The Netherlands 

 Developed new polymer-based solid electrolytes for Li-ion and Na-ion batteries 

 Visualized battery process using in-situ liquid phase and solid-state TEM study 

Jan. 2017 – 

Sep. 2017 

Applications Scientist at DENSsolutions B.V., The Netherlands 

 Designed and performed in-situ gas-heating TEM experiments 

Sep. 2011 – 

Dec. 2016 

 

Ph.D. Researcher at Zandbergen lab, Delft University of Technology, The Netherlands 

 Designed and performed in-situ battery TEM experiments  

 Use TEM to characterize battery materials at nanoscale  

Jul. 2014 – 

Sep. 2014 

Exchange Fellow at Alivisatos group, University of California at Berkeley, USA 

 Gained expertise in the fabrication of ‘graphene liquid cells’  

May 2009 – 

May 2010 

Masters’ Project at Indian Institute of Technology Kharagpur, India 

 Synthesized ZnO nanoparticles suitable for optoelectronic application 

 

   Education 
2011 - 2016 

 

Ph.D., Delft University of Technology, The  Netherlands 

Dissertation title: Making batter batteries: Understanding from macro to nano scale using 

electron microscopy 

Supervisor: Prof. Henny W. Zandbergen 

2008 - 2010 

 

M.Tech. in Solid State Technology, Indian Institute of Technology Kharagpur, India 

Dissertation title: ZnO Nanostructures: Optoelectronic, Biomedical and Sensor Applications 

Grade: 8.5/10 

2005 - 2007 Master of Science in Physics, Sikkim Manipal Institute of Technology, India 

Dissertation title: Fabrication of Fiber optic Sensors 

Grade: 8.7/10.0 (First Rank) 
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