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SUMMARY OF EXPERIENCE 

I have 25 years of teaching and research experience in several areas of contemporary interest in 

computational chemistry, material design, nanotechnology, catalysis, and energy related 

research. I am one of the pioneers in the detailed theoretical characterization of weak van der 

Waals interactions and their manifestations in nanomaterial design and spectroscopic 

characterization of large biomolecular complexes. In recent years, my research has focused on 

computational investigations of interfaces and their role in modulating charge-transfer in surface-

enhanced Raman scattering, dye-sensitized solar cells, photocatalysis, and biophotovoltaics. In 

the pharma industry, my research was focused on developing novel therapeutic agents against the 

macrophage based infectious diseases, viz., tuberculosis, leprosy, and leishmaniasis. 
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EMPLOYMENT 

Arizona State University, Jan. 2010 – Present, Associate Research Professor (Graduate Faculty), 

Research Faculty 

University of Nevada, Las Vegas, Mar. 2007 – Dec. 2009, Research Assistant Professor 

(Graduate Faculty) 

Korea Institute for Advanced Study, Seoul, Korea, Oct. 2003 – Feb. 2007, KIAS Assistant 

Professor 

Pohang University of Science and Technology, Korea, Jan. 1997 – Sep. 2003, Research 

Associate Professor, Research Assistant Professor, Research Scientist, Postdoctoral Fellow 

Torrent Pharmaceuticals, Ahmedabad, India, Sep. 1994 – Dec. 1996, Scientist – I, Research 
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Courses Teaching/Taught 

CHM 433/531 (Advanced Organic Chemistry I), Fall-2011, Fall-2014) 

CHE 122 (General Chemistry II, Summer 2009) 

CHE 402/602 (Scientific Software), Fall 2007) 
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Jones, Inorg. Chem. 53 (2014) 8919-8929. 
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15. Vibrational signatures of Watson-Crick base pairing in adenine-thymine mimics, Y. 
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Chem. Phys. 15 (2013) 11520-11530. 
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19. 4-Aminobenzimidazole:1-Methylthymine: a model for investigating Hoogsteen base-
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Chem. C 115 (2011) 8994-9004. 



21. Quantum Confinement Effects on the Surface Enhanced Raman Spectra of Hybrid 
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V. Mujica, Int. J. Quant. Chem. 111 (2011) 1659-1670. 
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23. Exploring Gas Phase Ion-Ionophore Interactions: IR Spectroscopy of Argon-Tagged 
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Tarakeshwar, H. S. Son, K. Y. Choi, B.-H. Oh, and K. S. Kim, Biochem. 39 (2000) 13891 -

13896. 

72.  Structures, vibrational frequencies, and IR spectra of hexa-hydrated benzene clusters, J. 

Y. Lee, J. Kim, H. M. Lee, P. Tarakeshwar and K. S. Kim, J. Chem. Phys. 113 (2000) 6160-

6168. 

73.  Structures, energies, vibrational spectra, and electronic properties of water monomer to 

decamer, H. M. Lee, S. B. Suh, J. Y. Lee, P. Tarakeshwar and K. S. Kim, J. Chem. Phys. 112 

(2000) 9759-9772, 114 (2000) 3343. 

74.  Dimer to monomer phase transition in alkali-metal fullerides: Magnetic susceptibility 

changes, K. S. Kim, J. M. Park, J. Kim, S. B. Suh, P. Tarakeshwar, K. H. Lee and S. S. Park, 

Phys. Rev. Lett. 84 (2000) 2425-2428. 

75. Interaction of the water dimer with -systems: A theoretical investigation of structures, 

energies, and vibrational frequencies, P. Tarakeshwar, K. S. Kim and B. Brutschy, J. Chem. 

Phys. 112 (2000) 1769-1781. 
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proton NMR, and MNDO, MM2 calculations, P. Tarakeshwar, J. Iqbal and S. Manogaran, 

Tetrahedron, 47 (1991) 297-304. 

Refereed Journal Reviews - 



1.  Molecular clusters of -Systems: Theoretical studies of structures, spectra and origin of 

interaction energies, K. S. Kim, P. Tarakeshwar and J. Y. Lee, Chem. Rev. 100 (2000) 4145-

4186. 

Book/Monograph Contributions – 

1. Nanosensors for Biomedical Applications: A Tutorial, H. Clingan, A. Laidlaw, P. Tarakeshwar, 

M. Wimmer, A. Garcia, and V. Mujica, in, "Semiconductor Nanotechnology", Eds. S. M. 

Goodnick, A. Korkin, and R. Nemanich, Springer Nature, USA, 2018, 145-167. 

2. Atomically Precise Gold Catalysis, K. S. Krishna, J. Liu, P. Tarakeshwar, V. Mujica, J. J. 

Spivey, and C. S. S. R. Kumar, Chapter 4 in "Atomically-Precise Methods for Synthesis of Solid 

Catalysts", RSC Catalysis Series No. 22, Eds. S. Hermans and T. V. de Bocarme, The Royal 

Society of Chemistry, London, U. K. 2015, 87-122. 

3. Clusters to Nanomaterials and Molecular Devices: Theoretical Exploration, Kwang S. Kim, P. 

Tarakeshwar, and Han Myoung Lee. A contribution to the book on “Theory and Applications 

of Computational Chemistry: The First 40 Years, A Volume of Technical and Historical 

Perspectives, Eds., Clifford E. Dykstra, Gernot Frenking, Kwang S. Kim, and Gustavo Scuseria, 

Elsevier Science, The Netherlands, 2005, 963-993. 

4.  De novo theoretical design of functional nanomaterials and molecular devices, Kwang S. Kim, 

P. Tarakeshwar, and Han Myoung Lee. A contribution to the “Dekker Encyclopedia of 

Nanoscience and Nanotechnology”, Eds., James A. Schwarz, Cristian Contescu and Karol 

Putyera, Marcel Dekker Inc., New York, 2004, 2423–2433. 

5.  Theoretical Approaches to the Design of Functional Nanomaterials, P. Tarakeshwar, 

Dongwook Kim, Han Myoung Lee, Seung Bum Suh, and Kwang S. Kim. A contribution to the 

15th volume on “Theoretical Computational Chemistry (Computational Material Science)”; Ed: 

Jerzy Leszczynski, Elsevier Science, The Netherlands, 2004, 119-170. 

6.  Nanorecognition, P. Tarakeshwar and K. S. Kim, A contribution to the “Encyclopedia of 

Nanoscience and Nanotechnology”; Ed: H. S. Nalwa, American Science Publishers, California, 

2004, Vol. 7, 367-404. 

7.  Insights from theoretical investigations of aqueous clusters, P. Tarakeshwar, H. M. Lee and K. 

S. Kim. A contribution to the festschrift volume to honor Professor R.G. Parr on his 80th 

birthday; Ed: K. D. Sen, World Scientific, Singapore, 2002, pp 1642-1683. 

Technical Proceedings – 

1. Electronic and Vibrational Properties of Magnetic Core-Shell Nanoparticles, A. Di Bernardo, P. 

Tarakeshwar, and V. Mujica, Proceedings of the 6th European Conference on Antennas and 

Propagation, Prague, Czech Republic, (March 20-26, 2012). 

2. Electrode-Molecule Interface Effects on Molecular Conductance, P. Tarakeshwar, J. J. Palacios 

and D. M. Kim, Technical Proceedings of the IEEE Nanotechnology Materials and Devices 

Conference 2006, 156-157 (2006). 

3.  Interface Study of Metal Electrode and Semiconducting Carbon Nanotubes: Effects of Electrode 

Atomic Species, P. Tarakeshwar, J. J. Palacios and D. M. Kim, Technical Proceedings of the 

IEEE Nanotechnology Materials and Devices Conference 2006, 566-567 (2006). 



4.  Theoretical investigations of intermolecular interactions involving π-systems and their utility in 

the design of novel functional nanomaterials, P. Tarakeshwar and K. S. Kim, Technical 

Proceedings of the 2003 Nanotechnology Conference and Trade Show, Vol. 3, 508-511 (2003). 

PRESENTATIONS 

Talks/Seminars - 

1. Gave an invited seminar entitled “Intermolecular Interactions in Metal Electrode Interfaces and 

Hydrogen Storage Materials” in the Department of Chemistry, University of Pacific, Stockton, 

on October 2, 2007. 

2.  Gave an invited talk entitled “Intermolecular Interactions and their role in Understanding Metal-

Molecule Contacts” in the Computational Chemistry Group of National Institute of Standards 

and Technology (NIST), Gaithersburg, on July 12, 2006. 

3.  Gave an invited seminar entitled “Computational Modeling and Designing of NanoElectronic 

Devices; Interface Chemistry in Molecular and CNT Transistors” in the Computational Science 

and Engineering Center, Samsung Advanced Institute of Technology, Yongin City, Korea on 

April 12, 2006. 

4.  Gave an invited seminar entitled “Quantum chemical investigations of metal-molecule contacts” 

in the Supercomputational Materials Simulation Laboratory, Korea Institute of Science and 

Technology, Seoul, Korea on April 30, 2004. 

5. Gave an invited seminar entitled “A Computational Exploration of Intermolecular Interactions 

and Nanomaterial Design” in the School of Computational Sciences, Korea Institute of 

Advanced Study, Seoul, Korea on May 1, 2003. 

6.  Gave an invited seminar entitled “Molecular clusters of  systems: Relevance in molecular 

spectroscopy and the design of novel functional materials” as a part of the departmental 

colloquium series in the Department of Chemistry, University of Nevada, Las Vegas, on March 

5, 2003. 

7.  Gave an invited seminar entitled “Molecular clusters of  systems: Versatile epitomes of 

molecular recognition and spectroscopy” in the Department of Chemistry, Utah State University, 

Logan, on March 4, 2003. 

8.  Gave an invited seminar entitled “Insights from theoretical investigations of intermolecular 

interactions involving  systems” in the Center for Complex Molecular Systems and 

Biomolecules, J. Heyrovsky Institute of Physical Chemistry, Academy of Sciences of the Czech 

Republic, Prague, Czech Republic on September 12, 2001. 

9.  Gave an invited seminar entitled “From molecular recognition to organic reaction mechanisms: 

A theoretical investigation of intermolecular interactions involving  systems” in the Institut für 

Chemie, Johann Wolfgang Goethe-Universität, Frankfurt, Germany on September 11, 2001. 

10.  Gave an invited seminar entitled “Theoretical investigations of intermolecular 

interactions: Bridging the gap between chemistry, physics and biology” as a part of the 

departmental colloquium series in the Department of Biological, Chemical, and Physical 

Sciences, Illinois Institute of Technology, Chicago, on March 21, 2001. 

Meetings - 



1.  Gave an invited talk entitled “Unravelling the Vibrational Fingerprints of the Adenine-Thymine 

Base Pair”, at the 25th Austin Symposium on Molecular Structure and Dynamics in Dallas, on 

March 4, 2014. 

2. Gave an invited talk entitled “Semiconducting Oxide Nanoparticle-Molecule Hybrids: Interfacial 

charge transfer and its implications in nanosensors, photo-catalysis, and solar-cells”, at the 24th 

Austin Symposium on Molecular Structure and Dynamics in Dallas, on March 6, 2012. 

3. Gave an invited talk entitled “Hybrid molecule-metal oxide nano-particles: Interfacial charge 

transfer and its implications in sensors and solar cells”, at the “From Small to Large Molecular 

Systems: Challenges of Their Analysis” International Symposium held at Schloss 

Rauischholzhausen, Germany, on April 9, 2011. 

4. Gave an oral presentation entitled “Hydrogen storage and catalytic properties of transition metal 

clusters: Bonding changes and saturation effects” at the 236th National meeting of the American 

Chemical Society held at Philadelphia during August 17-21, 2008. 

5. Gave an invited talk entitled “Fostering Creativity and Innovation in Undergraduate Students: 

Curriculum vs. Pedagogy” at the “Innovative and Interdisciplinary Approaches to Science, 

Technology, & Mathematics Education: Future Outlook” symposium held at Seoul, Korea 

during June 20, 2008. 

6. Gave an oral presentation entitled “Hydrogen Multicenter Bonds on Small Metal Clusters” at the 

2008 APS March Meeting held at New Orleans, during March 10–14, 2008. 

7.  Gave an oral presentation entitled “Electrode-Molecule Interface Effects on Molecular 

Conductance” at the IEEE Nanotechnology Materials and Devices Conference 2006 (IEEE 

NMDC 2006) held at Gyeongju, Korea, during October 22-25, 2006. 

8. Presented a poster entitled “Interface Study of Metal Electrode and Semiconducting Carbon 

Nanotubes: Effects of Electrode Atomic Species” at the IEEE Nanotechnology Materials and 

Devices Conference 2006 (IEEE NMDC 2006) held at Gyeongju, Korea, during October 22-25, 

2006. 

9.  Gave an invited talk entitled “Characterization of Intermolecular Interactions Involving  

Systems” at the “Intermolecular Interactions: New Challenges for ab initio Theory” workshop 

held at Telluride, Colorado during June 25 - July 2, 2006. 

10.  Presented a poster entitled “Modulation of the electronic structure of semiconducting 

nanotubes resulting from different metal contacts” at the "PACIFICHEM 2005” meeting held at 

Honolulu during December 15-20 2005. 

11. Gave an oral presentation entitled “- Interactions. The Critical Role of Repulsive 

Energies” at the 230th National meeting of the American Chemical Society held at Washington 

D.C. during August 28-September 1, 2005. 

12. Gave an oral presentation entitled “Characterization of Weak Intermolecular 

Interactions” at the Theory and Applications of Computational Chemistry (TACC-2004) 

conference held at Gyeongju, Korea, during February 15–20, 2004. 

13.  Presented a poster entitled “Theoretical investigations of intermolecular interactions 

involving -Systems and their utility in the design of novel functional nanomaterials” at the 2003 



Nanotechnology Conference and Trade Show, held at San Francisco, during February 23-27, 

2003. 

14. Gave an invited talk entitled “Molecular clusters of  systems: Relevance in molecular 

spectroscopy and the design of novel functional materials” in the 89th National Meeting of the 

Korean Chemical Society held at the Korean Military Academy, Seoul during April 20-21, 2002. 

15.  Gave an oral presentation entitled “Nature of  H-bonds: Insights from Theoretical 

Investigations of First-row Hydrides with Olefinic and Aromatic Systems” at the XIV 

Conference-Workshop on Horizons in Hydrogen Bond Research, held at Torino, Italy during 

September 2-7, 2001. 

16.  Presented a poster entitled “Theoretical investigations of the interaction of water clusters 

with -systems: Role of cluster size and substituents”at the “PACIFICHEM 2000”meeting held 

at Honolulu during December 14-19, 2000. 

17.  Gave an oral presentation entitled “A Theoretical Investigation of the role of Lewis acid-

Aromatic Substrate Complexes in Electrophilic Aromatic Substitution Reactions” at the 15th 

IUPAC meeting on Physical Organic Chemistry held at Goteborg, Sweden during July 8-13, 

2000. 

18.  Presented a poster entitled “Theoretical investigations of the interaction of water clusters 

with -systems:  vs.  type of interaction” at the European Science Foundation meeting on 

“Molecules of Biological Interest in the Gas Phase” held at Les Houches, France during May 13-

18, 2000. 

19.  Gave an oral presentation entitled “Lewis acids in electrophilic aromatic substitution 

reactions: An important role in activation of aromatic rings” at the 218th National meeting of the 

American Chemical Society held at New Orleans during August 22-26, 1999. 

20.  Presented a poster entitled “Aromatic  vs Olefinic : A Theoretical Investigation of 

Interactions of first-row hydrides with Benzene / Ethylene” at the 5th World Congress of 

Theoretically Oriented Chemists (WATOC-99) held at London, UK, during August 1-6, 1999. 

21.  Presented a poster entitled “Activation of Aromatic Substrates in Electrophilic Aromatic 

Substitution Reactions: An Unusual Role of Lewis Acids” at the “34th Symposium of Theoretical 

Chemistry” held at Gwatt-Zentrum, Switzerland in September 1998. 

22.  Presented a poster entitled “An ab initio study of Ac-Asn-Pro-NMe” at the “IV National 

Bioorganic Symposium” held at BARC, Bombay in January 1992. 

23.  Presented a poster entitled “Molecular dynamic simulations of some of the repeat 

patterns of the circumsporozite protein of Plasmodium Falciparum” at the "National Conference 

on Mathematical Modeling" held at CCMB, Hyderabad in December 1991. 

CONFERENCES/WORKSHOPS ORGANIZED 

1.  Was one of the co-organizers of a workshop entitled “Molecular and Nanoelectronics: Current 

Trends and Future Perspectives” held at the Korea Institute for Advanced Study, Seoul, Korea, 

during November 9-10, 2007. 



2.  Was one of the co-organizers of a lecture series entitled “KIAS Spring Lectures on 

Nanoelectronics”, held at the Korea Institute for Advanced Study, Seoul, Korea, during April-

May, 2006. 

3.  Was one of the co-organizers of a workshop entitled “Molecular and Nanoelectronics: Current 

Trends and Future Perspectives” held at the Korea Institute for Advanced Study, Seoul, Korea, 

during November 11-12, 2005. 

4.  Was the conference coordinator of “Theory and Applications of Computational Chemistry 

(TACC-2004)” conference held at Gyeongju, Korea, during February 15–20, 2004. 

5.  Was involved in the organization of “10th Korea-Japan Symposium of Theoretical and 

Computational Chemistry”, held at Pohang, Korea, during January 12-15, 2003. 

FUNDED PROJECT PROPOSALS 

1. W. M. Keck Foundation, 07/1/2018-06/30/2021, From Carbon Chains to Pseudocarbynes: A 

New Class of Materials, A. K. Jones, P. R. Buseck, M. Meneghetti, P. Tarakeshwar, S. Sayres, 

and T. Steimle, Award Amount: $1,000,000 

FELLOWSHIPS 

Was a recipient of both the junior and senior research fellowships of the Council of Scientific 

and Industrial Research, New Delhi from Sep. 1988 to Aug. 1994. 

  



MEMBERSHIPS 

Life Member, World Association of Theoretical and Computational Chemists, WATOC (1998 - ) 

MISCELLANEOUS 

Reviewer: 

J. Am. Chem. Soc., ACS Appl. Mater. Interfaces, Langmuir, Nanoscale, Analyst, J. Photochem. 

Photobiol., J. Phys Chem., Phys. Chem. Chem. Phys., J. Comput. Chem., Chem. Phys., Sensors 

& Actuators: B., Chemical Biochimica et Biophysica Acta, Theoretical Chemistry Accounts, 

Science, Spectroscopy Letters, Spectrochim. Acta, Solid State Communications, etc. 

Languages Known: 

I have passed a one-year certificate course in German (1990) and French (1991). 


