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 EDUCATION 

 

 Working as Institute Post Doc fellow at Department of physics, Indian Institute of technology 

Delhi, India (11/10/2018-present). 

 National Post Doc fellow, under the supervision of Prof. B.R. Mehta Department of physics, 

Indian Institute of technology Delhi, India (10/02/2017-10/10/2018). 

Project Title: Heterojunction photoelectrocatalysts: Effect of Structure and 

Composition Imperfections on Photoelectrochemical splitting of water for solar 

hydrogen generation 

 Ph.D. in Chemistry from Dayalbagh Educational Institute (Deemed University),  Agra, India  

 

Thesis Title : Experimental & First-Principles Theoretical Studies on Nanostructured 

Bilayered Semiconductors Systems in Photoelectrochemical Splitting of Water 

 

Thesis Advisor: Prof. Sahab Dass, Dept. of Chemistry, Dayalbagh Educational Institute, Agra 

 

Thesis Co-Advisor: Prof. Umesh V. Waghmare, Theoretical Sciences Unit, JNCASR, 

Bangalore, India 

 

 Master of Philosophy in Chemistry with 9.31 CGPA from Dayalbagh Educational Institute, 

Agra, India-282 110 in 2012.  

 Master of Science in Chemistry with 9.45 CGPA from Dayalbagh Educational Institute, Agra, 

India-282 110 in 2011.  

 Bachelor of Science in Chemistry with 81.2 % from Dayalbagh Educational Institute, Agra, 

India-282 110 in 2010.  

 

 

RESEARCH EXPERIENCE 

 Photoelectrochemical Splitting of Water for Solar Hydrogen generation  

 Synthesis of Nanostructured Materials  

 Electrochemical Energy Conversion, Ab initio methods based on density functional theory 

(DFT) 
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INSTRUMENTS HANDLED  

 

 X-Ray DIFFRACTOMETER (XRD) (BRUKER AXS D8 ADVANCE,GERMANY) 

 UV-Vis SPECTROPHOTOMETER (SHIMADZU, JAPAN) 

 POTENTIOSTAT (PAR VERSTAT II, U.S.A.), Zahner Electrochemical work station 

 LCR METER (AGILENT TECHNOLOGIES, U.S.A.) 

 SOLAR SIMULATOR (AM 1.5) 

 ATOMIC FORCE MICROSCOPY (AFM) (NANOSURF EASY SCAN, SWITZERLAND) 

 HIGH TEMPERATURE MUFFLE FURNACE (METREX, INDIA) 

 PEC SET-UP CONSISTING OF LIGHT SOURCE INCLUDING SOLAR SIMULATOR 

AND H2 COLLECTION ASSEMBLY  

 

 

SOFTWARES USED 

 

 QUANTUM-ESPRESSO (PWSCF)- Open-Source Package for Research in Electronic 

Structure simulation, and optimization 

 XCRYSDEN (Crystal Structure Visualization-Software) 

 XMGRACE  

 ORIGIN 

 

 

HONORS AND AWARDS 

1. Awarded with INSPIRE scholarship for Higher Education (SHE)(DST, New Delhi) from 2007 

to 2012. 

2. Awarded with INSPIRE fellowship for Ph.D Program (DST, New Delhi), 2014 

3. Awarded with International travel support (ITS) (DST, New Delhi), 2015 to attend SPIE 

Conference in San Diego from 28th August to 1St September 2016. 

 

JOURNAL PUBLICATIONS 

 

PUBLICATIONS  

IN JOURNALS 

1. Dipika Sharma, and B.R. Mehta, Nanostructured TiO2 thin films sensitized by CeO2 as 

an Inexpensive Photoanode for enhanced photoactivity of water oxidation, Journal 

of Alloys and Compounds, 749, 2018, 329-335. (IF=3.7) 

https://www.sciencedirect.com/science/journal/09258388/749/supp/C


2. Dipika Sharma, Rishibrind Kumar Upadhyay, Biswarup Satpati, Vibha R. Satsangi, Rohit 

Shrivastav, Umesh V. Waghmare, and SahabDass, Electronic Band-offsets across 

Cu2O/BaZrO3 Heterojunction and its Stable Photo-Electro-Chemical Response: First-

principles Theoretical Analysis and Experimental Optimization, Renewable energy, 113 

(2017) 503-511. (IF=4.9) 

3. Dipika Sharma, Sumant Upadhyay, Rohit Shrivastav, Vibha Satsangi, Umesh V. 

Waghmare, Sahab Dass, Nanostructured BaTiO3/Cu2O heterojunction with improved 

Photoelectrochemical Activity for H2 Evolution: Experimental and First-Principles Analysis, 

Applied Catalysis B: Environmental 2016, 189, 75-85. (IF=11.698) 

4. Dipika Sharma, Sumant Upadhyay, Rohit Shrivastav, Vibha Satsangi, Umesh V. 

Waghmare, Sahab Dass, Improved Photoelectrochemical Water Splitting Performance of 

Cu2O/SrTiO3 Heterojunction Photoelectrode,  Journal of Physical Chemistry C, 118, 25320-

25329, 2014. (IF=4.587) 

5. Dipika Sharma, Sumant Upadhyay, Rohit Shrivastav, Vibha Satsangi, Sahab Dass, 

Nanostructured Ti-Fe2O3/Cu2O heterojunction photoelectrode for efficient hydrogen 

production, Thin Solid Films,574, 125-131, 2015. (IF=1.99) 

6. Dipika Sharma, Anuradha Verma, Rohit Shrivastav, Vibha Satsangi, Sahab Dass, 

Nanostructured SrTiO3 thin films sensitized by Cu2O for Photoelectrochemical Hydrogen 

Generation, Int. Journal of Hydrogen Energy, 39, 4189-4197, 2014. (IF=4.22) 

7. Dipika Sharma, Vibha R. Satsangi, Rohit Shrivastav,  Umesh V. Waghmare and Sahab Dass, 

Understanding the photoelectrochemical properties of Nanostructured CeO2/Cu2O 

Heterojunction Photoanode for Efficient Photoelectrochemical Water Splitting, 

International Journal of Hydrogen Energy,  41,2016, 81339-813350. (IF=4.22) 

 



8. Dipika Sharma, Sumant Upadhyay, Vibha R. Satsangi, Rohit Shrivastav, Umesh V. 

Waghmare and Sahab Dass, Ni-doped Cu2O thin films for solar-hydrogen generation: 

Experiments & First-principles analysis, Advanced Science Letter, 22, 780-784, 2016. 

(IF=1.25) 

 

9. Dipika Sharma, Sumant Upadhyay, Surbhi Choudhary, Vibha R. Satsangi, Rohit Shrivastav, 

and Sahab Dass, Enhancement of Photoelectric Conversion Properties of α-Fe2O3/Cu2O 

Bilayered Photoanode, International Journal of Materials, Mechanics and Manufacturing, 

2: 51-55, 2014. 

10. Rishibrind Kumar Upadhyay, Dipika Sharma, Fe doped BaTiO 3 sensitized by Fe 3 

O 4 nanoparticles for improved photoelectrochemical response, Materials Research 

Express, 2018. (IF=1.16) 

11. Sumant Upadhyay, Dipika Sharma, Vibha R. Satsangi, Rohit Shrivastav, Umesh V. 

Waghmare, Sahab Dass, “Experimental and First-principles Theoretical Studies on Ag-doped 

Cuprous Oxide as Photocathode in Photoelectrochemical Splitting of Water”, Journal of 

Materials Science, 49 (2), 868-876, 2013. (IF=2.599) 

12. Sumant Upadhyay, Dipika Sharma, Vibha R. Satsangi, Rohit Shrivastav, Umesh V. 

Waghmare, Sahab Dass, “Spray pyrolytically deposited Fe-doped Cu2O thin films for solar 

hydrogen generation: Experiments & first-principles analysis”, Materials Chemistry and 

Physics, 160, (2015) 32-39. . (IF=2.99) 

13. Surbhi Choudhary, Anjana Solanki, Dipika Sharma, Nirupama Singh, Sumant Upadhyay, 

Rohit Shrivastav “Photoelectrochemical water splitting using bilayered ZnO/SrTiO3 

photoelectrodes”, Int. J. Mod. Phys. 22 (2013) 545-551. . (IF=1.0) 

 

http://iopscience.iop.org/article/10.1088/2053-1591/aaa7d8/meta
http://iopscience.iop.org/article/10.1088/2053-1591/aaa7d8/meta


14.  Anuradha Verma, Anupam Srivastav, Anamika Banerjee, Dipika Sharma, Shailja Sharma, 

Udai Bhan Singh, Vibha Rani Satsangi , Rohit Shrivastav,  Devesh Kumar Avasthi, Sahab 

Dass, “Plasmonic Layer Enhanced Photoelectrochemical Response of 

Fe2O3 Photoanodes”,  Journal of Power Sources, 315, 152-160, 2016. . (IF=6.945) 

15. Anuradha Verma, Anupam Shrivastav, Dipika Sharma, Anamika Banerjee Shailja Sharma, 

Vibha Rani Satsangi , Rohit Shrivastav,  Devesh Kumar Avasthi, Sahab Dass, “A Study on 

the Effect of Low Energy Ion Beam Irradiation on Au/ TiO2 System for its Application in 

Photoelectrochemical Splitting of Water” Nuclear Instruments and Methods in Physics 

Research Section B Beam Interactions with Materials and Atoms, 2016, 379, 255-261. . 

(IF=1.34) 

CHAPTERS IN BOOKS 

1. Nanostructured α-Fe2O3 Thin Film Coupled with Bioinspired CoAc Catalyst in Artificial 

Photosynthesis for Hydrogen Generation. Authored by – Anamika Banerjee, Anupam Srivastav, 

Anuradha Verma, Dipika Sharma, Shailja Sharma, Vibha Rani Satsangi, Rohit Shrivastav and 

Sahab Dass Published in Industrial Applications of Nanostructured Materials (Bloomsbury 

Publishing India Pvt. Ltd.) edited by V. Rajendran, R. Suriyaprabha and K.E. Geckeler. ISBN: 978-

93-85436-93-2 (2015), 205-208.  

 

POSTER/ORAL PRESENTATIONS 

 

1. Dipika Sharma, Experimental and first-principles studies on BaZrO3/CuO heterojunction 

in photoelectrochemical splitting of water, Proceedings of DAE-BRNS 4th Interdisciplinary 

Symposium on Materials Chemistry (ISMC-2012); 11-16 Dec: BARC, Mumbai. 

2. Dipika Sharma, Enhancement of photoelectric conversion properties of α-Fe2O3/Cu2O 

bilayered photoanode, ICNST, 2013, 16-17 Sep, New Delhi.  



3. Dipika Sharma, Nanostructured BaTiO3/Cu2O heterojunction thin films for 

Photoelectrochemical Splitting of water, Proceedings of Direction to Materials Science 

(DMS), 2013, 1-3 December, JNCASR-Bangalore.  

4.  Dipika Sharma, Nanostructured SrTiO3/Cu2O heterojunction thin films for 

Photoelectrochemical Splitting of water, Global summit, (FICCI), 2013, 25-26-July, New 

Delhi. 

5. Dipika Sharma, Ni-doped Cu2O thin films for solar-hydrogen generation: Experiments & 

First-principles analysis, Nanocon, 2014, BhartiyaVidhya Peeth- 13-14 October, Pune. 

6. Dipika Sharma, Nanostructured BaTiO3/Cu2O heterojunction with improved 

Photoelectrochemical Activity: Experimental and First-Principles Analysis, National 

Conference on Frontiers at the Chemistry-Allied Sciences Interface (FCASI), 2015, 14-16 

March, University of Rajasthan, Jaipur 

7. Dipika Sharma, Nanostructured CeO2/Cu2O Heterojunction Photoanode for Efficient 

Photoelectrochemical Water Splitting, ICEFN, 2016, 27-29 March- Kumaun University, 

Nainital. 

8. Dipika Sharma, Nanostructured BaTiO3/Cu2O heterojunction with improved 

Photoelectrochemical Activity: Experimental and First-Principles Analysis, International 

Conference on Nanostructuring by Ion Beams (ICNIB), 2015, 23-25 November, Amar 

Hotel, Agra. 

9. Dipika Sharma, Band-offsets at BaTiO3/Cu2O heterojunction and enhanced 

photoelectrochemical response: Theory and experiment, SPIE Optics + Photonics for 

Sustainable Energy, 28th August to 1st September 2016, San Diego, California United 

States. 

10. Dipika Sharma, Nisha. Kodan, B. R. Mehta, Nanostructured TiO2 thin films sensitized by 

CeO2 as an Inexpensive Photoanode for enhanced photoactivity of water oxidation, Nano 

India, 15-17 March, IIT Delhi, 2017. 



11. Dipika Sharma, B. R. Mehta, Nanostructured Cu2O/PbTiO3 Heterojunction For 

Photoelectrochemical Hydrogen Generation, ICONSAT,21-23 March, Centre for Nano and 

Soft Matter Sciences, Bengaluru, 2018. 

 

 Invited Talk as women Nano scientist on “Nanostructured TiO2 thin films 

sensitized by CeO2 as an Inexpensive Photoanode for enhanced photoactivity of water 

oxidation” ICONN17, 9-11 Augtust, SRM University, Chennai, 2017. 

 

Ph.D RESEARCH WORK: 

Photoelectrochemical (PEC) method is considered to be a safe option for hydrogen generation. 

A conventional PEC cell is established with a semiconductor photoanode and platinum (Pt) 

cathode in the electrolyte solution.  To achieve efficient splitting of water, the semiconductor 

photoanode must meet the following criteria. (i) It should be photochemically stable with good 

corrosion resistance in aqueous solution; (ii) Its conduction band edge should be more negative 

than the H2 evolution potential and a valence band edge should be more positive than the O2 

evolution potential; (iii) It should have strong absorption in the solar spectrum region; (iv) It 

should be a high quality material with low density of defects for efficient charge transfer and 

(v) It should be low-cost. Unfortunately, to date, there is no such material that can satisfy all 

above requirements simultaneously.  

To improve the performance of photoanode or photocathode various attempts have been made 

in advances of design, fabrication, and modification of semiconductor nanostructured materials. 

Bilayered/heterojunction system of metal oxide semiconductors is one of the recent 

strategies adopted towards improving the performance of the photocatalyst with inherent 

merits.  

The aim of the my Ph.D work was to develope a theoretical model for heterojunction systems 

using DFT calculations and validating the same by experimentally preparing heterojunction 

thin films and then performing PEC studies.  

HETROJUNCTION SYSTEM STUDIED 

a. SrTiO3-Cu2O  b. BaTiO3-Cu2O c.  Cu2O-BaZrO3  d. Cu2O-SrTiO3  e. Ti-Fe2O3-Cu2O and f. 

CeO2-Cu2O heterojunction  



Post Doc Work: Physical and chemical methods for the deposition of various metal 

oxides and 2D layered materials and their characterization techniques such as XRD, SEM, 

and UV-visible for the improved photoelectrochemical applications. 

     

       RESEARCH INTEREST 

 

My research interests include the development of efficient semiconductor photoelectrode with 

recent preparation techniques such as Rf- sputtering, molecular epitaxy, pulse laser deposition etc. 

and its modification such as layering with bio-inspired catalyst, use of precious metals such as 

platinum, ruthenium, and iridium as catalysts attached to a semiconductor, use of 2D graphene 

based metal oxide semiconductors (as single oxides, mixed/layered oxides),  and gradient doping 

for efficient Hydrogen production. I would also like to perform first principles electronic structure 

investigation for providing theoretical understanding of the performance of semiconductor with 

respect to water splitting as the photoelectrode properties of a material strongly depend on the 

electronic structure of the material. 

 



 

 

 

 

 

 



 

 

 

 



 

 

 

 

 

 

 

 

 

 

 

 



 

 

 



 

 

 

 

 

 

 

 



CONTACT DETAILS OF REFEREES FAMILIAR WITH MY WORK. 

 

                   

 First Referee Second Referee Third Referee 

Name  PROF. SAHAB DASS PROF. UMESH  WAGHMARE PROF. B.R. MEHTA 

Email ID                      

drsahabdas@gmail.com 

 

waghmare@jncasr.ac.in 

 

 

 

brmehta@physics.iitd.ac.in 

Contact +91-9219695960 +91-9448287711 09891076842 

Address Head, Dept. of 

Chemistry,                                                  

Dayalbagh Educational 

Institute,  Agra, India                       

 Theoretical Sciences  

Unit, JNCASR, Bangalore,  

 India                                         

Dean, Research and 

Development (R & D) 

Department of Physics 

Indian Institute of Technology 

Delhi 

New Delhi- 110016, India 
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