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Education  

 

Ph.D. in Theoretical and Mathematical Physics, Moldova State University, 1985. 

B.S.  in Physics, Moldova State University, 1982. 

 

Research Interest:  Electronic properties of organic and inorganic systems; magnetic properties, 

molecular electronics, electron transfer, charge and energy transport; interfacial properties; 

polaron and vibronic coupling theory. 

 

Teaching Experience:  Quantum Mechanics, Thermodynamics, Electrodynamics, Statistical 

Mechanics, Classical Mechanics, Tensor Calculus, Group Theory, Condensed Matter Physics, 

Electronic Materials.  

 

Professional Activities: reviewer for the NSF, ARL, Science, Nature Materials, Physical Review 

Letters, Journal of the American Chemical Society, and others.  

 

University Service: Member of the GT Institute Research Faculty Promotions Committee 

(2014-2019). 

 

Membership: Materials Research Society; American Chemical Society; American Physical 

Society. 
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PhD students advised:  A. Fonari (2011-2015 Georgia Tech., currently at Schrödinger, N.Y.), 

Xue-Peng Zhang (exchange student, 2015-2016), M. Guerrero (1993-1996 State U. Moldova, 

currently at U. El Bosque, Colombia), F. Paladi (1994-1997 Moldova State U., currently at the 

State U. Moldova).  

 

Funding  

NSF/DMR-1105147 - “High Conductivity Binary Organic Single Crystals for Electronic 

Applications” period -7/1/2011-12/31/2015, amount -$197,000. 

 

Solvay Specialty Polymers USA, LLC - “Theoretical Investigation of the Photochemical 

Degradation Pathways in Polysulfones” period- 1/1/2015-12/31/2016, amount- $120,000. 

 

King Abdullah University of Science and Technology - “Dynamics of Charge Generation and 

Charge Recombination Processes in Organic Solar Cells:  A Multi-Scale Theoretical Study” 

period- 02/01/2015-12/31/2016, amount- $200,000. 

 

Army Research Office/W911NF-13-1-0387 “Theory and Experiment of Cocrystals: Principles, 

Synthesis and Properties” period- 6/1/2014-12/31/2018, amount -$510,000. 

 

NSF/DMR-1708147 “Excited-State Dynamics in Organic Charge-Transfer Compounds: An 

Experimental and Theoretical Study” period -8/1/2017-7/31/2021, amount -$206,200.  
 
NSF/DMR- 2023497 “Excited-State Dynamics in Organic Charge-Transfer Compounds: An 

Experimental and Theoretical Study” period -1/5/2020-6/31/2022, amount -$141,000. 

 

Awards  

 

2018- Visiting Professorship, awarded by the Paris//Seine initiative for excellence in research 

1999- Alexander von Humboldt Fellowship 

1997- NATO/ Royal Society Fellowship 

 

Invited Talks 

 

“Impact of the charge-transfer states on electronic processes in organic solar cells”, Program in 

Applied Mathematics, University of Arizona, February 24, 2022. 

 “Charge-Transfer States at Organic-Organic Interfaces: Impact on Charge Recombination 

Processes” International Conference on NFA-Based Organic Solar Cells: Materials, Morphology 

and Fundamentals, nanoGe, February 3-4, 2021. 

“Charge-Transfer States at Organic-Organic Interfaces: Impact on Electronic Processes”, 

Department of Chemistry and Biochemistry, University of Arizona, February 24, 2020. 

“Theoretical Description of the Electronic Processes in Organic Electronic Devices”, Tsinghua 

University, November 1, 2019.  

“Role of the Charge-Transfer States in Donor-Acceptor Electronic Devices”, Institute of 

Chemistry Chinese Academy of Sciences, October 30, 2019. 



 
 

 

“Role of Charge-Transfer States in Organic Donor-Acceptor Electronic Devices”, Beijing 

University of Technology, October 29, 2019. 

“Nature and Role of Charge-Transfer States in Organic Solar Cells”. 12th International 

Symposium on Flexible Organic Electronics (ISFOE19), Thessaloniki, Greece, July 2019. 

“Electronic processes in organic light emitting diodes: a theoretical perspective”. Laboratory of 

Physical Chemistry and Polymers, University of Cergy-Pontoise, June, 2019. 

 “Role of Charge-Transfer States in Organic Donor-Acceptor Electronic Devices”, Linköping 

University, June 19, 2019. 

“Charge-Transfer States at Organic Interfaces: Understanding the Impact of Polarization, 

Electronic Coupling and Disorder”, Laboratory for Chemistry of Novel Materials, University of 

Mons/Materia Nova, July, 2018. 

“Charge transport and charge recombination in organic donor-acceptor systems”. Laboratory of 

Physical Chemistry and Polymers, University of Cergy-Pontoise, June, 2018. 

“Charge-Transfer States in Organic Solar Cells: Understanding the Impact of Polarization, 

Delocalization, and Disorder”, Linköping University, June 19, 2017. 

 “Charge transport and charge recombination in organic solar cells”, Oak Ridge National 

Laboratory, April 27, 2017. 

“Impact of static and dynamic disorder on charge transfer states in organic solar cells”, MRS Fall 

Meeting, Boston, MA, December 2016. 

“Impact of static and dynamic disorder on charge recombination in organic solar cells”, 

International CECAM-workshop on Computational Insight into Photo-induced Processes at 

Interfaces, Bremen, Germany, October 2016.  

“Charge-recombination processes in organic solar cells: The impact of charge-transfer states”, 

SPIE, San Diego, August 2016. 

 “Role of band states and trap states on the charge transport properties of organic 

semiconductors”, SPIE, San Diego, August 2016. 

“Charge Transport in Organic Semiconductors: A Theoretical Characterization of the 

Microscopic Parameters”, MRS Fall Meeting, Boston, MA, December 2015. 

“Charge Transport in Organic Semiconductors: A Theoretical Characterization of the 

Microscopic Parameters”, International Conference on Charge Transfer and Transport at the 

Nanoscale, Santiago de Compostela, Spain, September 2015. 

“Impact of the active layer morphology on non-geminate recombination dynamics in organic 

solar cells”, International Conference on Hybrid and Organic Photovoltaics, Rome, Italy, May 

2015. 

“The effect of static and dynamic disorder on charge transport in organic molecular 

semiconductor”, State Key Laboratory of Supramolecular Structure and Materials, Jilin 

University, China, May 2014. 

“The effect of static and dynamic disorder on charge transport in organic molecular 

semiconductor”, Institute of Chemistry, Chinese Academy of Sciences, China, May 2014. 



 
 

 

“The effect of static and dynamic disorder on charge transport in organic molecular 

semiconductor”, International CECAM-Workshop "Charge transport in organic materials", 

Bremen, Germany, April 2014. 

“Charge transport in organic molecular semiconductors: A theoretical perspective”, The 2nd 

Workshop on Coherent Energy Transport and Optimization in Photosynthesis, Nanyang 

Technological University, Singapore, January 2014. 

“The impact of trap states on electronic processes in organic solar cells”, Center for Advanced 

Molecular Photovoltaics Annual Meeting, Stanford University, August 2013. 

“Electronic Processes in Organic Solar Cells: The Role of Delocalized and Trap States”, 

International Symposium on Organic Solar Cells: Theory and Experiment, from Description to 

Prediction, Santa Fe, NM, May 2013. 

“The effect of static and dynamic disorder on charge transport in organic molecular 

semiconductor”, Robert J. Silbey Memorial Symposium on Theory for Experimentalists, Georgia 

Tech, December 2012. 

“The effect of static and dynamic disorder on charge transport in organic molecular 

semiconductor”, International Symposium on Fundamental Electronic Processes in Organic 

Semiconductors and Functional Interfaces, Princeton, NJ, October 2012. 

“Key electronic processes in organic solar cells: a theoretical perspective”, APS meeting, 

Boston, March 2012.  

“Charge transport in organic semiconductors: A theoretical perspective”, The 6th Japan-Sweden 

Workshop on Advanced Spectroscopy of Organic Materials for Electronic Applications, Kaga-

Onsen, Japan, November 2011. 

“Charge transport in organic molecular semiconductors: Interplay between electronic and 

electron-phonon interactions”, 9th International Conference on Optical Probes of Conjugated 

Polymers and Organic Nanostructures, Santa Fe, NM, June 2011.  

“Charge transport in organic semiconductors: A theoretical perspective”, International 

Symposium on Organic Transistors and Functional Interfaces, Les Diablerets, Switzerland, May 

2010.  
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J.;  Yang, S. C.;  Liu, X.;  Fu, F.;  Yoshida, H.;  Chen, W. M.;  Brus, J.;  Coropceanu, V.;  

Hagfeldt, A.;  Brédas, J. L.;  Fahlman, M.;  Kim, D. S.;  Hu, Z.; Gao, F., Ion-modulated 

radical doping of spiro-OMeTAD for more efficient and stable perovskite solar cells. 

Science 2022, 377 (6605), 495-501. 
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S.;  Lu, X.;  Ma, W.;  Gao, F.;  Xie, Z.;  Coropceanu, V.;  Zhu, H.;  Bredas, J. L.;  Zuo, 

L.; Chen, H., Asymmetric electron acceptor enables highly luminescent organic solar 

cells with certified efficiency over 18%. Nat. Commun. 2022, 13, 2598. 
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Cells with Solid-State NMR Spectroscopy, Crystallographic Modelling, and Molecular 

Dynamics Simulations. Advanced Materials 2022, 34, 2105943.  

 

4. Martinati, M.; Wenseleers, W.; Shi, L.; Pratik, S. M.; Rohringer, P.; Cui, W.; Pichler, T.; 

Coropceanu, V.; Brédas, J.-L.; Cambré, S., Electronic structure of confined carbyne from 

joint wavelength-dependent resonant Raman spectroscopy and density functional theory 

investigations. Carbon 2022, 189, 276-283.  

 

5. Cho, E.; Hong, M.; Yang, Y. S.; Cho, Y. J.; Coropceanu, V.; Brédas, J.-L., Energy 

transfer processes in hyperfluorescent organic light-emitting diodes. Journal of Materials 

Chemistry C 2022, 10, 4629-4636.  

 

6. Pratik, S. M.; Coropceanu, V.; Brédas, J.-L., Purely Organic Emitters for Multiresonant 

Thermally Activated Delay Fluorescence: Design of Highly Efficient Sulfur and 

Selenium Derivatives. ACS Materials Letters 2022, 4, 440-447.   

 

7. Liu, Y.;  Zheng, Z. L.;  Coropceanu, V.;  Bredas, J. L.; Ginger, D. S., Lower limits for 

non-radiative recombination loss in organic donor/acceptor complexes. Mater. Horizons. 

2022, 9, 325-333. 
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O.;  Coropceanu, V.;  Bredas, J. L.; Gao, F., A unified description of non-radiative 

voltage losses in organic solar cells. Nature Energy 2021, 6, 799-806. 

 



 
 

 

9. Cho, E.;  Coropceanu, V.; Bredas, J. L., Impact of chemical modifications on the 

luminescence properties of organic neutral radical emitters. J. Mater. Chem. C 2021, 9, 

10794-10801. 
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Strong Suppression of Thermal Conductivity in the Presence of Long Terminal Alkyl 

Chains in Low-Disorder Molecular Semiconductors. Adv. Mater. 2021, 33, 2008708. 

 

11. Cho, E.;  Hong, M. K.;  Coropceanu, V.; Bredas, J. L., The Role of Intermolecular 

Interactions on the Performance of Organic Thermally Activated Delayed Fluorescence 

(TADF) Materials. Adv. Opt. Mater. 2021, 9, 2002135.  

 

12. Abroshan, H.; Zhang, Y.; Zhang, X.; Fuentes-Hernandez, C.; Barlow, S.; Coropceanu, 

V.; Marder, S. R.; Kippelen, B.; Brédas, J. L., Thermally Activated Delayed Fluorescence 

Sensitization for Highly Efficient Blue Fluorescent Emitters. Advanced Functional 

Materials 2020, 30, 2005898. 

 

13. Abroshan, H.;  Coropceanu, V.; Bredas, J. L., Hyperfluorescence-Based Emission in 

Purely Organic Materials: Suppression of Energy-Loss Mechanisms via Alignment of 

Triplet Excited States. Acs. Mater. Lett. 2020, 2, 1412-1418. 

 

14. Cho, E.;  Coropceanu, V.; Bredas, J. L., Organic Neutral Radical Emitters: Impact of 

Chemical Substitution and Electronic-State Hybridization on the Luminescence 

Properties. J. Am. Chem. Soc. 2020, 142, 17782-17786. 

 

15. Cho, E.;  Liu, L.;  Coropceanu, V.; Bredas, J. L., Impact of secondary donor units on the 

excited-state properties and thermally activated delayed fluorescence (TADF) efficiency 

of pentacarbazole-benzonitrile emitters. J. Chem. Phys. 2020, 153, 144708. 
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vibrational, and charge-transport properties of benzothienobenzothiophene–TCNQ co-

crystals. Mater. Chem. Front. 2020, 4, 3623-3631. 

 

17. De Sousa, L. E.; Coropceanu, V.; da Silva Filho, D. A.; Sini, G., On the Physical Origins 

of Charge Separation at Donor-Acceptor Interfaces in Organic Solar Cells: Energy 

Bending versus Energy Disorder. Adv. Theor. Simul. 2020, 3, 1900230.  

 

18. Ashokan, A.; Wang, T. H.; Coropceanu, V.; Bredas, J. L., Bulk Heterojunction Solar 

Cells: Insight into Ternary Blends from a Characterization of the Intermolecular Packing 

and Electronic Properties in the Corresponding Binary Blends. Adv. Theor. Simul. 2020, 

3, 2000049. 
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Quenching in Ortho-Substituted Thermally Activated Delayed Fluorescence Emitters. 

Adv. Theor. Simul. 2020, 3, 1900185. 
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Funct. Mater. 2020, 30,2002916. 
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2020, 11, 13943.  
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Energy Mater. 2019, 9, 1803926.  

24. Dasari, R. R., Wang, X., Wiscons, R. A., Haneef, H. F., Ashokan, A., Zhang, Y. D., 
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L., Matzger, A. J. & Marder, S. R. Charge-Transport Properties of F(6)TNAP-Based 

Charge-Transfer Cocrystals. Adv. Funct. Mater. 2019, 29, 1904858. 

25. Coropceanu, V.; Chen, X.-K.; Wang, T.; Zheng, Z.; Brédas, J. L. Charge-transfer 

electronic states in organic solar cells. Nature Rev. Mater. 2019, 4, 689-707. 
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Rumbles, G.; Dichtel, W. R.; Gianneschi, N. C.; Marder, S. R.; Coropceanu, V.; Brédas, 

J. L., Design and synthesis of two-dimensional covalent organic frameworks with four-

arm cores: prediction of remarkable ambipolar charge-transport properties. Mater. 

Horizons 2019, 6, 1868-1876. 

27. Guo, H.; Peng, Q.; Chen, X.-K.; Gu, Q.; Dong, S.; Evans, E. W.; Gillett, A. J.; Ai, X.; 

Zhang, M.; Credgington, D.; Coropceanu, V.; Friend, R. H.; Brédas, J.-L.; Li, F., High 

stability and luminescence efficiency in donor–acceptor neutral radicals not following the 

Aufbau principle. Nature Mater. 2019, 18, 977–984. 

28. Wang, T.; Coropceanu, V.; Brédas, J. L., All-Polymer Solar Cells: Impact of the Length 

of the Branched Alkyl Side Chains on the Polymer Acceptors on the Interchain Packing 

and Electronic Properties in Amorphous Blends. Chem. Mater. 2019, 31, 6239-6248. 

29. Wiscons, R. A.; Coropceanu, V.; Matzger A. J., Quaternary Charge-Transfer Solid 

Solutions: Electronic Tunability through Stoichiometry. Chem. Mater. 2019,  31, 

6598−6604. 

30. Chen, X. K.; Coropceanu, V.; Bredas, J. L., Assessing the nature of the charge-transfer 

electronic states in organic solar cells. Nature Commun. 2018, 9, 5295. 
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Linear Optical Materials by Function-Based Screening of Multi-Component Solids. 

Chem 2018, 4, 150-161.  
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Nonlocal Electron-Phonon Couplings in Organic Semiconductors: The Naphthalene 
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38. Tummala, N. R., Aziz, S. G., Coropceanu, V., Bredas, J. L. Characterization of the 

Structural, Mechanical, and Electronic Properties of Fullerene Mixtures: A Molecular 

Simulations Description. J. Mater. Chem. C  2018, 6, 3642-3650. 

39. Behera, R. K., Nagula, R. G., Matzger, A. J., Bredas, J. L., Coropceanu, V. Electronic 

Properties of 1,5-Diaminonaphthalene:Tetrahalo-1,4-Benzoquinone Donor-Acceptor 

Cocrystals. J. Phys. Chem. C 2017, 121, 23633-23641. 

40. Coropceanu, V., Bredas, J. L., Mehraeen, S. Impact of the Active Layer Morphology on 
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