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Andrew Vincent George Chizmeshya 
 

School of Molecular Science   Phone: (480) 965-6072 
Arizona State University    Fax: (480) 965-2747 
Tempe, Arizona 85287-1604   e-mail: chizmesh@asu.edu 
 
Education 

1985   B.Sc. (Physics) University of Toronto, Canada 
1988   M.Sc. (Physics) Queen’s University at Kingston, Canada 
1992   Ph.D. (Physics) Queen’s University at Kingston, Canada 
 
Professional Career (Arizona State University) 
 

2007–present    Associate Professor, Department of Chemistry and Biochemistry,  
2006–present    Affiliated Professor, Department of Physics and Astronomy,  
2001–2006    Associate Research Scientist, Center for Solid State Science, 
   Affiliated Faculty, Science and Engineering of Materials Graduate Program,  
1998–2006    Manager, Goldwater Materials Visualization Facility, 
   Center for Solid State Science 
1998-2001  Academic Associate, Center for Solid State Science,  
1996–1998   Education Coordinator, Materials Research Science & Engineering Center,  
1994–1996   Faculty Research Associate, Department of Chemistry and Biochemistry,  
1992–1996   Visiting Scientist, Department of Chemistry and Biochemistry,    
 
Professional Memberships 
 

   Materials Research Society  
American Physical Society 
American Geophysical Union 

   Canadian Association of Physicists 

Research Specialization 
 

Theory: Density functional theory and ab initio quantum chemistry simulation of optical, vibrational, electronic and 
thermoelastic properties solids, gases and liquids. Current research interests include prediction of water-silica 
exoplanetary geochemistry, water and nitrogen in earth’s mantle, new superhard nitrogen-based materials, novel non-
linear optical materials. 
 

Experiment:  Expertise in spectroscopic in situ characterization of high-pressure supercritical behavior of water, CO2, 
their mixtures, and their fundamental interactions with mineral systems. Innovator in the application of in situ 
techniques in CO2 sequestration via direct mineralization, and in the context of geological storage. 
 
Professional activities and Services 
 
SMS Committees and Services (2016):     Committee on Undergraduate Programs 

Search Committee (SMS/CAMD) 
Search Committee (SMS Molecular Design Biomimetics) 
 

ASU Committees and Services (2016):     Member, ASU Working Group for Research Computing 
     University Senator (SMS) 
     CLAS Senator (SMS) 
     Associate Director, PSM in Nanoscience Program 
 

2008-present  Undergraduate Programs Committee: (Dept of Chemistry/Biochemistry – ASU)  

 

1999–present Proposal Reviewer/Panelist: Department of Energy (SciDAC, University Coal Research,  
Fossil Energy, BES), Petroleum Research Fund, National Science Foundation (DMR, Geochemistry, 
CTS, CBET), Alberta Ingenuity Fund, Oak Ridge Inst. Sci. Ed. (ORISE), Austrian Science Fund 

 

1994–present  Publication Referee: Physical Review Letters, Physical Review B, Journal of Chemical Physics, 
Chemistry of Materials, Environmental Science and Technology, Acta Materialia, Applied Physics 
Letters, Environmental Science and Technology, Microscopy and Microanalysis, Journal of the 
Electrochemical Society, Energy and others. 

 

2009-2015   Chair, Computing Committee, (Dept. of Chemistry and Biochemistry – ASU) 

 

1998–2014 Registered Synchrotron, Argonne National Laboratory & Core Radiological certification (USDOE) 
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2006-2013 Conference committee member, International Technical Conference on Coal Utilization and Fuel 

Systems 

 

1998–2013 A founding member of the National Mineral Sequestration Working Group  
(managed by the U.S. Department of Energy) 

 

2006-2011  Fulton High Performance Computing Initiative Advisory Committee (ASU) 

 

2006-2007 Computing Resources Committee, (Dept of Chemistry/Biochemistry – ASU) 
Awards Committee, (Dept of Chemistry/Biochemistry – ASU) 

 
 

2007-2008 Strategic Planning: Chemistry of Global Sustainability Committee,  
(Dept of Chemistry/Biochemistry – ASU) 

 
Teaching experience 
 

Undergraduate:  CHM 346 Physical Chemistry II (Themodynamics) 
CHM 341 Elementary Physical Chemistry (Themo, Stat Mech, Quantum) 
CHM 240 Introduction to Physical Chemistry (Mathematical Methods) 
CHM 501 Current Topics in Chemistry (Student and Guest Presentations) 
  

        Graduate: CHM 543 Computational Chemistry (External speakers, Lectures and Lab) 
NAN 591 Nanotechnology (Student Seminars, Lectures by Instr. & Speakers)  

 
Graduate Committee Service (2016): 
 
Ph.D. Comprehensive Exam Committee Chair:  Ph.D. Technical Review Committee Member: 

Parker Castleberry, SMS (04/01/16)   Lasitha Senaratne, SMS (02/15/16) 
Andrew Copple, Physics (02/05/16) 

 

Ph.D. Comprehensive Exam Committee Member:  Ph.D. Examination Committee Member: 
Morteza M. Waskasi, SMS (01/15/16)   Lasitha Senaratne, SMS (06/15/16) 
Trunk Nguyen, SMS (03/16/16)    Andrew Copple, Physics (06/19/16) 
Ehsan Gharib Nezhad, SMS (03/18/16) 

 
Mentoring Activities (2001-present): 
 
Post-doctoral Advisor:  Graduate Advisor:  
 Jason Diefenbacher (2010-2013)  Robert Allan (Ph.D. 2016-present) 
 Hamdallah Bearat (2006-2010)  Cliff Ghiglieri (M.Sc. PSM Nanoscience, 2015-2016) 
 Naoki Ito (2006-2010)  Deirdre Gormley (Ph.D., 2001-2005)(now at Johson&Johnson) 
 Po-Liang Liu (2004-2005)  Michael Kocher (M.Sc., 2002-2004)(ASU SEM program) 
 Jason Diefenbacher (2001-2005)  Renee Olsen (M.Sc., 1999-2002)(now at Lockheed- Martin) 
    

Graduate co-Advisor:  Undergraduate Advisor: 
 Narges Masoumi (Ph.D. 2015-present) Spencer Hall (SMS Spring 2016) 
 Ganesh Subramanian (Ph.D. 2016) Michael Rozowski (Chemistry summer 2015) 
 Patrick Sims (Ph.D. 2012) James Gallagher (Physics spring 2013) 
 Tylan Watkins (Ph.D., 2010-2012)  Beth Denton (ORICA Research Assistant, 2009-2011) 
 Justin Spiriti (Ph.D., 2009-2011)  Monika Ciuba (ASU Undergraduate Scholar, 2007-2008) 
 Change Weng (Ph.D., 2008-2010)  Meredith Reitz (Honors Thesis, 2007) 
 Ravi Shivaraman (M.Sc. 2006-2008)  Katrin Passlack (Honors Thesis, 2006) 
   Kris Rademacher, Brian Pang, Reddy Takulapalli, Asif Kahn 
       
Recent Invited/Contributed Talks and Presentations  
 
“First Principles Design of Silicon-compatible Si2AlP alloy Absorber Materials: Optical Tuning via Nanostructure”  A.V.G. 
Chizmeshya, Materials Research Society Fall Meeting, Boston MA, November 29 (2016). 
 
“Comparative Study of the Structural, Electronic and Thermoelastic Properties SiO2 and Si(NH)2 from First Principles”  N. 
Masoumi, G.H. Wolf and A.V.G. Chizmeshya, Materials Research Society Fall Meeting, Boston MA, November 29 (2016). 
 
“Fundamental Studies of Clay and Clay-rich Mineral Reactions with H2O-CO2 Fluids: Application to Geological Carbon 
Dioxide Sequestration”, Andrew V.G. Chizmeshya, Fall Meeting of the American Geophysical Union, San Francisco CA,  
December 15 (2016). 
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“Characterizing the Intermediate State Electronic and Molecular Structure during the Photolysis of Methylcobalamin, 
using Ultrafast Pump-probe X-ray Absorption Spectroscopy”, G. Subramanian, G. Kodis, G. Zhang, Q. Kong, A.V.G. 
Chizmeshya and J.C.H. Spence, 3rd International BioXFEL Conference, San Juan, Puerto Rico, January 12 (2016).  
 
“Perspective on Engineering the Fate of Fossil-based CO2: Conversion to Mineral Carbonate vs Below-ground Injection”, 
(Invited) Andrew V.G. Chizmeshya, ASU Center for Negative Carbon Emissions, Host: Klaus Lackner, April 1 (2016). 
 
“In Situ Studies of ‘Mineral-CO2’ Interactions relevant to Carbon Sequestration”, (Invited) Andrew V.G. Chizmeshya, 5th 
International Conference on Accelerated Carbonation for Environmental and Material Engineering, Host: Prof. Alissa 
Park, New York NY, June 23 (2015). 
 
“Physics and Chemistry Simulations from First Principles: Methodologies, capabilities and applications to new materials 
systems”, (Invited)  Andrew V.G. Chizmeshya, Northrop Grumman Nanotechnology Workshop, Host: Dr. J. Tice, 
Redondo Beach CA, July 7 (2015).  
 
“New GeSi doping strategies based on P(SiH3)3 for next-generation CMOS technologies” Annual March APS Meeting 
(International), San Antonio TX, March 4 (2015).  

 
“Structural and Thermochemical Aspects of (III-V)IV3 Material Assembly from First Principles”  Andrew V.G. Chizmeshya and 
John Kouvetakis, American Physical Society March Meeting, Denver, Colorado, March 6 (2014).  
 
“In Situ Studies of Mineral-CO2 Interactions relevant to Carbon Sequestration” Andrew V.G. Chizmeshya, (Invited), Lenfest 
Center for Sustainable Energy, Earth Institute at Columbia University, New York NY, Host: Prof. Klaus Lackner, March 25 (2013). 
 
“Fundamental Studies of Clay and Clay-rich Mineral Reactions with H2O-CO2 Fluids: Applications to Geological Sequestration” 
(Invited), Andrew V.G. Chizmeshya, National Energy Technology Laboratory, Pittsburgh PA, Host: Dr. Andrea Dunn, October 30 
(2012). 
 
“Nano-synthesis Approach to the Fabrication of Monocrystalline Silicon-like (III-V)yIV5-2y Semiconductors” 
A.V.G. Chizmeshya, ECS-PRiME – Pacific Rim Meeting on Electrochemical and Solid-state Science, Honolulu, Hawaii, October 12 
(2012).  
 
“Chemistry of Sustainable Fossil Fuel Utilization” Andrew V.G. Chizmeshya, Department of Chemistry and Biochemistry, Arizona 
State University, Tempe AZ. Graduate Seminar Host: Prof. A. Angell, January 26 (2012). 
  
“CO2 Sequestration in a Carbon Constrained Future” Andrew V.G. Chizmeshya, Invited Colloquium  School of Earth 
Science and Exploration (SESE), Arizona State University, Tempe, AZ. Host: Prof. P. Buseck, April 13 (2011). 
 
 
“Chemistry of Sustainable Fossil Fuel Utilization” Andrew V.G. Chizmeshya, Department of Chemistry and Biochemistry, 
Arizona State University , Temp AZ. Host: Prof. A. Angell, February 26 (2011).  
 
“Theory of SiSn Alloys”, A.V.G. Chizmeshya, Air Force Office of Scientific Research Nanophotonics Program  Review 
Meeting, Cambridge MA. Host: Dr. Gernot Pomrenke December 1, (2010). 
 
“Optical Properties and Theoretical Simulations of Si-N-P Alloys”, A.V.G. Chizmeshya, Air Force Office of Scientific 
Research Nanophotonics Program  Review Meeting,  Cambridge MA. Host: Dr. Gernot Pomrenke, December 1, (2010). 
 
“In Situ CO2 Sequestration Reaction Studies  in above Ground and Geological settings”, Invited talk, National Energy 
Technology Laboratory, Pittsburgh, PA. Host: Dr. George Guthrie, April 29, (2010) 
 
“Practical Strategies for Tuning Optical, Structural and Thermal Properties of Group IV Ternary Semiconductors” J. 
Kouvetakis and A.V.G. Chizmeshya, Fourth International SiGe, Ge, & Related Compounds Symposium (ECS Conference), 
Las Vegas NV, October 14, (2010).  
 
 
 “CO2 Sequestration via Mineralization: In Situ Reaction Studies in Above Ground and Geological setting” Andrew V.G. 
Chizmeshya, Shell Global Solutions International BV, 1030 BN Amsterdam, The Netherlands. Host: Dr. Marcel Verduyn, 
January 21 (2009).  
 
“Chemistry of Sustainable Fossil Fuel Utilization”  Andrew V.G. Chizmeshya, Department of Chemistry and Biochemistry, 
Arizona State University, Tempe, AZ. Host: Prof. A. Angell, March 12 (2009). 
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 “In Situ Mineral Sequestration Reaction Studies in ‘Above Ground’ and Geological setting”  A.V.G. Chizmeshya, 2nd U.S.-
China Symposium on CO2 Emissions Control Science & Technology, Hangzhou, China. Host: Dr. Zhongyang Luo, 
Zhejiang University May 29 (2008). 
 
“CO2 Sequestration via Mineralization:  Recent advances in the in situ investigation of geological reactions” Andrew V.G. 
Chizmeshya, Hamdallah Béarat, George H. Wolf, Robert Marzke, Naoki Ito, and Brandon Doss. 33rd International 
Technical Conference on Coal Utilization & Fuel Systems, Clearwater, Florida. Host: Barbara Sakestaad, June 5, (2008). 
 
“CO2 Sequestration via Mineralization: In Situ Reaction Studies in ‘Above Ground’ and Geological setting”  A.V.G. 
Chizmeshya, Lawrence Livermore National Laboratory, Livermore, California (2008). Host: Dr. Julio Friedman, Director 
Carbon Management, July 22, (2008). 
  
 
 “First principles Simulations of Optical, Electronic and Structural Properties of Si-Ge-Sn alloys”  A.V.G. Chizmeshya, 
Nano-structure and Nano-photonics MURI Meeting, Boston, MA: Host: Dr. G. Pomrenke, 30 November (2007). 
 
“Energy Strategies in a Carbon Constrained World: Carbon Sequestration and New Alternative Energy Strategies”  A.V.G. 
Chizmeshya, Department of Chemistry and Biochemistry, Arizona State University, Tempe, AZ. Host: Prof. A. Angell, 
September 12 (2007). 
  
 
“Nanomaterials Simulation using High Performance Computing: From Greenhouse Gases to High-Tech Materials” A.V.G. 
Chizmeshya (presenter) and D. Stanzione, 2nd IEEE/ACM International Workshop on High Performance Computing for 
Nano-science and Technology, 19th International Conference for High Performance Computing, Tampa, FL. Host: Dr. Jun 
Ni (Iowa State U.), November 13 (2006). 
  
“Adventures in Computational Materials Chemistry” A.V.G. Chizmeshya, Departmental Colloquium, Department of 
Chemistry and Biochemistry, Arizona State University, Tempe, AZ. Host: Prof. W.T. Petuskey, April 17 (2006). 
  
“CLEAN CONSUMPTION OF FOSSIL FUELS in the 21st CENTURY: CARBON SEQUESTRATION”, A.V.G. Chizmeshya, 
Arizona State University, Tempe, AZ. Host: F. DiSalvo (Visiting Prof), February 14 (2006).  
 
 
“Simulation, Visualization and Predictive Modeling in Materials Science and Engineering”, A.V.G. Chizmeshya ASM 
Arizona “Materials Advantage” Chapter, Arizona State University, Tempe, AZ. Host: E. Engstrom, October 4 (2005). 
  
“Simulation, Visualization and Predictive Modeling at the Atomic and Molecular Scale”, A.V.G. Chizmeshya Invited Lecture 
(History and Philosophy of Science), Arizona State University, Tempe, AZ. Host: Prof. T. Martin, April 5 (2005). 
 
“Quantitative Prediction of Interaction Potentials for Weak Binding Systems: Inert gases on cold surfaces”, A.V.G. 
Chizmeshya , Departmental Colloquium (Physics), University of Arizona, Tucson, AZ. Host: Prof. A. Cronin, January 23 
(2005). 
 
“Furthering the Mechanistic Understanding of Above-Ground CO2 Mineral Sequestration Reaction Processes” McKelvy, 
M.J., Chizmeshya, A.V.G., Diefenbacher, J., Bearat, H., Carpenter, R.W., and Wolf G.H., 30th International Technical 
Conference on Coal Utilization & Fuel Systems (04/2005). 
 
“Developing an atomic-level understanding of the mechanisms that govern CO2 sequestration mineral carbonation 
reaction processes”, McKelvy,M.J.; Chizmeshya,A.V.G.; Diefenbacher,J.R.; Bearat,H.; Carpenter,R.W.; Wolf,G.H.; 
Gormley, D., TMS Annual Meeting: EPD Congress (Invited Presentation) (02/2005). 
 
“Structure of Low-Loss EELS in Rhenium”, Carpenter R.W. and Chizmeshya A.V.G., 2005 Microscopy Society of America 
Meeting: Microscopy and Microanalysis, (07/2005). 
 
“The Nanoscale Mechanism for San Carlos Olivine Carbonation”, Kim, Y.-C.; Nunez, R; Carpenter, R.W.; Chizmeshya, 
A.V.G.; McKelvy, M.J. 2005 Microscopy Society of America Meeting: Microscopy and Microanalysis (07/2005). 
 
“Lamellar Reaction Phenomena: from Intercalation to Nanomaterials Formation”, M.J. McKelvy, A.V.G. Chizmeshya and 
R. Sharma, 13th International Symposium on Intercalation Compounds (06/2005). 
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“Enhancing the Atomic-Level Understanding of CO2 Mineral Sequestration Mechanisms via Advanced Computational 
Modeling”, A.V.G. Chizmeshya , University Coal Research/Historically Black Colleges and Universities Meeting, Pittsburgh, 
PA. Host: Dr. John Litinsky, July 17 (2004). 
 
“Recent Advanced in CO2 Sequestration by Mineral Carbonation: Experiments and Theory” A.V.G. Chizmeshya , 
Departmental Colloquium (Chemistry), Lehigh University, Bethlehem, PA. Host: Prof. K. Klier, November 10 (2004). 
 
“Quantitative Prediction of Interaction Potentials for Weak-Binding Systems Departmental Seminar”, A.V.G. Chizmeshya, 
Departmental Seminar (Physics), Pennsylvania State University, College Park, PA. Host: Prof. M.W. Cole, November 9 
(2004). 
 
“CO2 mineral carbonation processes in olivine feedstock: insights from the atomic scale simulation” Chizmeshya, Andrew 
V. G.; McKelvy, Michael J.; Gormley, Deirdre; Nunez, Ryan; Kim, Youngchul; Carpenter, Ray. 29th Coal Utilization and 
Fuel Systems Conference, Host: B. Sakkestad, Clearwater Florida, April 22 (2004). 
 
“IR Semiconductors in the Si-Ge-Sn System” J. Kouvetakis, J. Menendez, J. Tolle, A.V.G. Chizmeshya and C. Ritter, First 
International Silicon Photonics Conference, Hong Kong (2004). 
 
“Synthesis of IR and UV optical materials using molecular chemistry”, J. Kouvetakis, J. Tolle, A. Chizmeshya, M. Bauer, 
and J. Menendez, Institute of Physics, Academia Sinica,  Prague, Czech Republic (2004). 
 
“Mechanistic and Computational Study of Cinnabar Phase Transformation : Applications and Implications to The 
Preservation of This Pigment in Historical Paintings”, H. Bearat, A. Chizmeshya, R. Sharma, A. Barbet, and M. Fuchs, The 
Third International Conference on Science and Technology in Archaeology and Conservation, Israel (2004). 
 
“Exploration of the role of heat activation in enhancing serpentine carbon sequestration reactions”, McKelvy, Michael J.; 
Chizmeshya, Andrew V. G.; Diefenbacher, Jason; Bearat, Hamdallah; Wolf, George  29th Coal Utilization and Fuel 
Systems Conference, Clearwater Florida Contributed Colloquia International 04/2004 Y co-author 
 
 
 
“Quantum Simulation Studies of Olivine Mineral Carbonation” Andrew V.G. Chizmeshya, Michael J. McKelvy, George H. 
Wolf, Renu Sharma, Otto F. Sankey, Hamdallah Bearat, Jason Diefenbacher, and R.W. Carpenter,  27th International 
Technical Conference on Coal Utilization & Fuel Systems, Host: B. Sakkestad, Clearwater, Florida, March 1 (2003). 
 
 
“CO2 Mineral Sequestration: An Opportunity for Materials Science in Greenhouse Gas Mitigation Technology”, A.V.G. 
Chizmeshya, Departmental Colloquium, Department of Physics and Astronomy, Host: R.B. Doak, Tempe, Arizona, 
November 7 (2002). 
 
“Fundamental modeling of pre-carbonation treatment effects on serpentine and olivine feedstock”, A.V.G. Chizmeshya, 
National Mineral Carbonation Working Group Meeting, U.S. Department of Energy, Office of Fossil Energy, Albany 
Research Center, Host: R. Walters, Albany, Oregon, September 10 (2002). 
 
“Application of First principles Simulation to CO2 Mineral Sequestration”, A.V.G. Chizmeshya, 17th International Coal 
Conference, March 11-14, Clearwater, Florida (2002). 
 
 
"Developing a Mechanistic Understanding of CO2 Mineral Sequestration Reaction Processes," Michael J. McKelvy, Andrew 
V.G. Chizmeshya, Hamdallah Béarat, Renu Sharma, and R.W. Carpenter, presented at the 26th International Technical 
Conference on Coal Utilization & Fuel Systems, Host: B. Sakkestad,  Clearwater, Florida, March 5-8, (2001). 
 
“Developing a Mechanistic Understanding of Lamellar Hydroxide Mineral Carbonation Reaction Processes," Michael J. 
McKelvy, Andrew V.G. Chizmeshya, Hamdallah Béarat, Renu Sharma, R.W. Carpenter, Jason Diefenbacher, and George 
Wolf, an invited presentation at the U.S. Department of Energy Workshop on CO2 Mineral Sequestration, Pittsburgh, 
Pennsylvania, August 8, 2001. 

"Atomic-Level Imaging of CO2 Disposal as a Carbonate Mineral: Optimizing eaction Process Design," Michael J. McKelvy, 
Andrew V.G. Chizmeshya, Hamdallah Béarat, Renu Sharma, and R.W. Carpenter, presented at the University Coal 
Research Contractors Review Conference, Pittsburgh, Pennsylvania, June 5-6, 2001. 
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"Developing a Mechanistic Understanding of Lamellar Hydroxide Mineral Carbonation Reaction Processes to Reduce CO2 
Mineral Sequestration Process Cost," Michael J. McKelvy, Andrew V.G. Chizmeshya, Hamdallah Béarat, Renu Sharma, 
and R.W. Carpenter, an oral presentation at the First National Conference on Carbon Sequestration, Washington, D.C., 
May 14-17, 2001. 
 
"Methods for Developing an Atomic-Level Understanding of Carbon Dioxide Mineral Sequestration Reaction Processes," 
Michael J. McKelvy, Andrew V.G. Chizmeshya, Hamdallah Béarat, Renu Sharma, and R.W. Carpenter, presented at the 
2001 SME Meeting, Denver, Colorado, February 26-28, 2001. 
 
 
“Atomic-Level Modeling of CO2 Disposal as a Carbonate Mineral: A Synergetic Approach to Optimizing Reaction Process 
Design” A.V.G. Chizmeshya, R. Olsen and M.J. McKelvy, 21st Annual Combustion Research Conference, U.S. D.O.E. 
Office of Basic Energy Sciences, Host: Dr. W. Kirchoff, Chantilly, Virginia, June 2000. 
 
“Atomic-Level Modeling of Mineral Carbonation Reaction Processes: Integrating Experiment with Theory” A.V.G. 
Chizmeshya, R. Olsen and M.J. McKelvy, University Coal Research Contractors Meeting, National Energy Technology 
Laboratory, Host: Phil Goldberg, Pittsburgh, PA, June 2000. 
 
“Mg(OH)2 Dehydroxylation: Implications for Enhancing CO2 Mineral Sequestration Reaction Processes Process”  M.J. 
McKelvy, R. Sharma, A.V.G. Chizmeshya, R.W. Carpenter and H. Bearat, Proceedings of the 25th International Technical 
Conference on Coal Utilization and Fuel Systems, Clearwater, Florida, March 2000.   
 
“Developing and Atomic-Level Understanding to Enhance CO2 Mineral Sequestration Reaction Processes Process via 
Materials and Reaction Engineering” M.J. McKelvy, R. Sharma, A.V.G. Chizmeshya, H. Bearat, R. Sharma and R.W. 
Carpenter, Proc. 17th International Pittsburgh Coal Conference, Pittsburgh, Pennsylvania, September 2000.  
  
 
“Modern Modeling Strategies in Materials Science: Fact vs. Fantasy”, A.V.G. Chizmeshya, Adams’ Research Group, 
Department of Chem, Bio and Materials Engineering, Host: Prof. J. Adams,  Arizona State University, Tempe, Arizona, 
January 22, (1999). 
 
 “Advanced Simulation and Modeling of Hydroxide Minerals: Dehydration and Carbonation” A.V.G. Chizmeshya, 
presented at the 4th Annual Carbon Dioxide Mineral Sequestration Forum, Host: Phil Goldberg, Arizona State University, 
December 9 (1999). 
 
“Mg(OH)2 Dehydroxylation: A Lamellar Nucleation and Growth Process”  M.J. McKelvy, R. Sharma, A.V.G. Chizmeshya, 
R.W. Carpenter and K. Streib, University Coal Researcher Contractors Review Meeting, Pittsburgh, Pennsylvania, July 
1999. 
 
 
“Calculs ab initio  de propriétés  vibrationelles et éléctroniques de la matière dense basés sur Density Functional Theory 
(DFT)”,  A. Chizmeshya,  given in French at the École Normale Superiéure de Lyon, Host: Prof. P. Gillet, Lyon, France, 
March 12, (1998).  
 
“Modélization des structures et propriétés thérmodynamiques de minéraux silicatés à haute pression: Application à la 
structure interne de la Terre”, A. Chizmeshya,  given in French at the Ecole Normale Superiéure de Lyon,  Host: Prof. P. 
Gillet, Lyon, France, March 14 (1998).   
 
 
“Thermoelastic Modeling of Complex Ceramics: A non-empirical density functional theory approach”, A.V.G. Chizmeshya, 
G.H. Wolf and W.T. Petuskey, Workshop on Multiscale Materials Prediction: Fundamentals and Industrial Applications, 
MIT, Host: Prof. Sydney Yip, Boston, Massachusetts, September 14, (1997). 
 
"Non-empirical Density Functional Description of the Thermoelastic Properties of Complex Ceramics", A.V.G. 
Chizmeshya, AFOSR Conference on Computer Aided Design of High-Temperature Materials, Host: Dr. A. Pechenik, Santa 
Fe,  New Mexico, (August, 1997).  
 

 
"Ab Initio  Lattice Dynamics and Thermodynamics of Cubic Oxides, Sulfides and Perovskites", A. Chizmeshya, 
Department of Physics, Arizona State University, Host: Prof. O.F. Sankey, Tempe Arizona, April (1994). 
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"How to Calculate Thermoelastic Crystal Properties after you've Lost your CRAY Account!", A. Chizmeshya, T12 Theory 
Seminar, Los Alamos National Laboratory, Host: Prof. L. Pratt, Los Alamos, New Mexico, May (1994). 
 

 

"First Principles Computer Simulation in Materials Science", A. Chizmeshya, Materials Research Group in High-pressure 
Synthesis, Host: Prof. P.F. McMillan, Arizona State University, Tempe, Arizona, October 12, (1993). 
 
"A Simplified First Principles Approach to the Thermodynamics of Ionic Materials", A. Chizmeshya, Materials Research 
Group in High-pressure Synthesis, Host: Prof. P.F. McMillan, Arizona State University, Tempe, Arizona, December 3 
(1993). 
  
"A Local Density Functional Approach to the Treatment of Insulating Compounds and Ionic Materials", A. Chizmeshya, 
Department of Physics, Queen's University at Kingston, Host: Prof. E. Zaremba, Canada, September 23 (1993) . 
 
"Electron Gas Theory of Ionic Solids: Application to Cubic Oxides and SilicatePerovskites", A. Chizmeshya, Department of 
Physics, University of Missouri at Rolla, Host: Prof. B. Hale, Rolla, Missouri, May (199 

 
"The Adsorption of Inert Gases on Metal Surfaces", A. Chizmeshya, Center for Solid State Science, Arizona State 
University, Host: Prof. G.H. Wolf, Tempe, Arizona, September (1992). 
 
 
 

PUBLICATIONS 
 
Published Research Reports 
 

 “FUNDAMENTAL STUDIES OF ABOVE-GROUND AND GEOLOGIC MINERAL SEQUESTRATION REACTIONS”, 
Andrew V. G. Chizmeshya; George H. Wolf; Hamdallah Bearat; R. Marzke, US DOE Argonne National Laboratory, 
4F-01641(03) (OSTI ID: submitted), 36 pages, May (2010). 

  
“Mineral sequestration reaction kinetics under above-ground and geologic settings”, Andrew V. G. Chizmeshya ; 
George H. Wolf; Hamdallah Bearat; R. Marzke, US DOE Argonne National Laboratory, 4F-01641-02 (OSTI ID: 
submitted), 29 pages, May (2009). 

 
 “Fundamental studies of above-ground and geologic mineral sequestration reactions”, Andrew V. G. Chizmeshya ; 

Hamdallah Bearat;  George H. Wolf; R. Marzke, US DOE Argonne National Laboratory, 4F-01641-01 (OSTI ID: 
submitted), 39 pages, March (2008). 

 
 “A Novel Approach to Mineral Carbonation: Enhancing Carbonation While Avoiding Mineral Pretreatment Process 

Cost”, Andrew V. G. Chizmeshya ; Michael J. McKelvy ; Kyle Squires ; Ray W. Carpenter ; Hamdallah Bearat, US 
DOE National Energy Technology Laboratory, FG26-04NT42124-03 (OSTI ID: 924162), 163 pages, June (2007). 

  
 “Enhancing the atomic-level understanding of CO2 mineral sequestration mechanisms via advanced computational 

modeling”, A.V.G. Chizmeshya ; M.J. McKelvy ; G.H. Wolf ; R.W. Carpenter ; D.A. Gormley ; J.R. Diefenbacher ; 
R. Marzke, US DOE National Energy Technology Laboratory, FG26-01NT41295-04 (OSTI ID: 883172), 109 pages, 
March (2006). 

 
 “Simultaneous mechanical and heat activation: A new route to enhance serpentine carbonation reactivity and 

lower CO2 mineral sequestration process cost”, M.J. McKelvy ; J. Diefenbacher ; R. Nunez ; R.W. Carpenter ; 
A.V.G. Chizmeshya, US DOE National Energy Technology Laboratory, FG26-02NT41546 (OSTI ID: 840464), 21 
pages, January (2005). 

 
 “Understanding Olivine CO2 mineral sequestration mechanisms at the atomic level: Optimizing reaction process 

design”, M.J. McKelvy ; H. Bearat ; A.V.G. Chizmeshya ; R. Nunez ; R.W. Carpenter, US DOE National Energy 
Technology Laboratory, FG26-01NT41282 (OSTI ID: 822896), 17 pages, August (2003). 

 
  “Enhancing the atomic-level understanding of CO2 mineral sequestration mechanisms via advanced computational 

modeling”, A.V.G. Chizmeshya, US DOE National Energy Technology Laboratory, FG26-01NT41295-01 (OSTI ID: 
883172), 29 pages, December (2002). 

 
 “Atomic-level modeling of CO2 disposal as a carbonate mineral: A synergetic approach to optimizing reaction 

process design” A.V.G. Chizmeshya ; M.J. McKelvy ; J.B. Adams, US DOE FG26-99FT40580-01 (OSTI ID: 791496) 
25 pages, November  (2001). 
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 “Atomic-level imaging of CO2 disposal as a carbonate mineral: Optimizing reaction process design”, M.J. McKelvy ; 

R. Sharma ; A.V.G. Chizmeshya ; H. Bearat ; R.W. Carpenter ; K. Streib, US DOE National Energy Technology 
Laboratory, FG26-98FT40112-01 (OSTI ID: 778329), 24 pages September (1999). 

 
 
Pending Journal Publications (in preparation, review or press) 
 
P1. “Structural, Electronic and Optical properties of nano-structural  BNC3 alloys” A.V.G. Chizmeshya, submitted to Phys. Rev. 

B Nov 2016, (reviewed, revised and pending acceptance).   [Support: NSF-SusChEM #1309090] 
 
P2.  “First Principles Design of Silicon-compatible Si2AlP alloy Absorber Materials: Optical Tuning via Nanostructure”   
 A.V.G. Chizmeshya, (to be submitted to Chem. Mat.)    [Support: NSF-SusChEM #1309090] 
 
P3.  “Comparative Study of the Structural, Electronic and Thermoelastic Properties SiO2 and Si(NH)2 from First 

Principles”  N. Masoumi, G.H. Wolf and A.V.G. Chizmeshya, (to be submitted to J. Phys. Chem. C) 
 
P4. “Beryllium Fluorocyanate: A novel covalently bonded ultra-light semiconductor based on earth abundant light elements”, 

A.V.G. Chizmeshya, (to be submitted to Dalton Transactions) 
 
P5.  “Direct Conversion of Carbon Dioxide to Molecular Oxygen at a Single-site Molybdenum Complex” R. Pal, A.V.G. 

Chizmeshya, T. Groy and R.J. Trovitch, (in preparation) 
 
P6.  “Characterizing the Intermediate State Electronic and Molecular Structure during the Photolysis of 

Methylcobalamin, using Ultrafast Pump-probe X-ray Absorption Spectroscopy”, G. Subramanian, G. Kodis, G. 
Zhang, Q. Kong, A.V.G. Chizmeshya and J.C.H. Spence (in preparation) 

 
P7. “Structural, energetic and non-linear optical properties of graphene oxide from first principles”,  
 A.V.G. Chizmeshya, (in preparation)     [Support: Northrop-Grumman seed funding] 
 
 
Peer-reviewed Journal Publications  
(h-index 34, 3504 citations -- Ten most cited by focus: 30% semiconductor simulation, 40% geo/enviro, 30% theory) 
 
137. “Molecular Strategies for Configurational Sulfur Doping of Group IV Semiconductors Grown on Si(100) Using S(MH3)2 (M = 

Si,Ge) Delivery Sources: An Experimental and Theoretical Inquiry” J. Kouvetakis, R. Favaro, G.J. Grzybowski, C. 
Senaratne, J. Menendez and A.V.G. Chizmeshya, Chemistry of Materials 26, 4447 (2014)  

 
136. “Nanostructure-Property Control in AlPSi3/Si(100) Semiconductors Using Direct Molecular Assembly: Theory Meets 

Experiment at the Atomic Level” L. Jiang, T. Aoki, D.J. Smith, A.V.G. Chizmeshya, J. Menendez and J. Kouvetakis, 
Chemistry of Materials 26, 4092 (2014) 

 
135. “Nano-Characterization of Emerging Photovoltaic Materials and Devices: Atomic Scale Studies of Structure and 

Bondiing in AlPSi3 Alloys Grown Lattice-matched on Si(001)” T. Aoki, L. Jiang, A.V.G. Chizmeshya, J. Menendez, J. 
Kouvetakis and D.J. Smith, Microscopy and Microanalysis 20, 524 (2014) 

 
134. “Rational Design of Monocrystalline (InP)yGe5-2y/Ge/Si(100) Semiconductors: Synthesis and Optical Properties” 

P.E. Sims, A.V.G. Chizmeshya, L. Jiang, R.T. Beeler, C.D. Poweleit, J. Gallagher, D.J. Smith, J. Menendez and J. 
Kouvetakis, Journal of the American Chemical Society 135, 12388 (2013) 

 
133. “New Strategies for Ge-on-Si Materials and Devices using Non-conventional Hydride Chemistries: the 

Tetragermane Case” C. Xu, R.T. Beeler, L. Jiang, G.J. Grzybowski, A.V.G. Chizmeshya, J. Menendez and J. 
Kouvetakis,  Semiconductor Science and Technology 28, 105001 (2013) 

 
132. “Band Gap-engineered Group-IV Optoelectronic Semiconductors, Photodiodes and Prototype Photovoltaic 

Devices” R.T. Beeler, J. Gallagher, C. Xu, L. Jiang, C. Senaratne, D.J. Smith, J. Menendez, A.V.G. Chizmeshya and 
J. Kouvetakis, ECS Journal of Solid State Science and Technology 2, Q172-177 (2013)  

 
131. “Nanoscale Assembly of Silicon-like [Al(As1-xNx)]ySi5-2y Alloys: Fundamental Theoretical and Experimental Studies 

of Structural and Optical Properties” L. Jiang, P.E. Sims, G.J. Grzybowski, R.T. Beeler, A.V.G. Chizmeshya, D.J. 
Smith, J. Kouvetakis and J. Menendez, Physical Review B 88, 045208 (2013) 
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130.  “Fundamental Experimental and Theoretical Aspects of High-order Ge-hydride Chemistry for Versatile Low-

temperature Ge-based Materials Fabrication”, G.J. Grzybowski, A.V.G. Chizmeshya, C. Senaratne, J. Menendez 
and J. Kouvetakis, Journal of Materials Chemistry C 1(34), 5223 (2013) 

 
129. “Molecular Synthesis of High-Performance Near-IR Photodetectors with Independently Tunable Structural and Optical 

Properties Based on Si-Ge-Sn”  Chi Xu, R.T. Beeler, G.J. Grzybowski, A.V.G. Chizmeshya, D.J. Smith, J. Menendez and J. 
Kouvetakis,  Journal of the American Chemical Society 134, 20756 (2012) 

 
128. “Monocrystalline Al(As1-xNx)Si3 and Al(P1-xNx)ySi5-2y Alloys with Diamond-like Structures: New Chemical Approaches to 

Semiconductors Lattice Matched to Si” J. Kouvetakis,  Andrew V.G. Chizmeshya, Liying Jiang, Tylan Watkins, Gordon 
Grzybowski, Richard T. Beeler, Christian Poweleit, and Jose Menendez, Chemistry of Materials 24, 3219 (2012)  

 
127. “Synthesis and Properties of Monocrystalline Al(As1-xPx)Si3 Alloys on Si(100)” G. Grzybowski, T. Watkins, R.T. Beeler, L. 

Jiang, D.J. Smith, A.V.G. Chizmeshya, J. Kouvetakis and J. Menendez, Chemistry of Materials 24, 2347 (2012)  
 
126. “Ultra-Low-Temperature Epitaxy of Ge-based Semiconductors and Optoelectronic Structures on Si(100): Introducing 

Higher Order Germanes (Ge3H8, Ge4H10)” Gordon Grzybowski, Liying Jiang, Richard T. Beeler, Tylan Watkins, Andrew V.G. 
Chizmeshya, Chi Xu, Jose Menendez and John Kouvetakis, Chemistry of Materials 24, 1619 (2012)  

 
125. “(Si)5-2y(AlP)y alloys assembled on Si(100) from Al-P-Si3 building units” T. Watkins, L. Jiang, A.V.G. Chizmeshya, D.J. 

Smith, J. Menendez and J. Kouvetakis, Applied Physics Letters 100, 022101 (2012)  
 
124. “Nano-synthesis Approach to the Fabrication of Monocrystalline Silicon-like (III-V)yIV5-2y Semiconductors” A.V.G. 

Chizmeshya, J. Kouvetakis,  G. Grzybowski,  R. Beeler  and J. Menendez, Electrochemical Society Transactions  50(9), 
623-634 (2012) 

 
123. “GeSn alloys on Si using deuterated stananne and higher- order germanes: synthesis and properties” G. Grzybowski, R. 

Beeler, L. Jiang, A.V.G. Chizmeshya, J. Kouvetakis, and J. Menéndez, ECS Transactions  50(9), 591-599 (2012) 
 
122.  “Nanosynthesis routes to new tetrahedral crystalline solids: Silicon-like Si3AlP”, T. Watkins, A. V. G. Chizmeshya, 

L. Jiang, D.J. Smith, R.T. Beeler, G. Grzybowski, C.D. Poweleit, J. Menéndez and J. Kouvetakis, Journal of the 
American Chemical Society, 133(40), 16212-16218 (2011). 

 
121. “Synthesis and materials properties of Sn/P doped Ge on Si(100): Photoluminescence and prototype devices" R.T. 

Beeler, G. Grzybowski, R. Roucka, L. Jiang, J. Mathews, D.J. Smith, J. Menéndez, A.V.G. Chizmeshya and J. 
Kouvetakis, Chemistry of Materials, 23(20), 4480-4486 (2011). 

 
120. “Designer hydride routes to “Si-Ge”/(Gd,Er)2O3/Si(111) Semiconductor-on-insulator Heterostructures”, Tylan 

Watkins, Liying Jiang, D.J. Smith, A.V.G. Chizmeshya, J. Menendez and J. Kouvetakis,  Semiconductor Science 
and Technology 26, 125005-13 (2011). 

 
119. “Nonlinear structure-composition relationships in the Ge1�ySny/Si(100) (y<0.15) system”, R. Beeler, R. Roucka, A. 

V. G. Chizmeshya, J. Kouvetakis, and J. Menéndez, Phys. Rev. B 84, 035204 (2011)  

118. "A novel predictive model for formation enthalpies of Si and Ge hydrides with propane- and butane-like 
structures”, C. Weng, J. Kouvetakis and A.V.G. Chizmeshya, Journal of Computational Chemistry 32(5), 835 
(2011). 

117. “Comparative study of InGaAs integration on bulk Ge and virtual Ge/Si(1 0 0) substrates for low-cost photovoltaic 
applications”, R. Beeler, J. Matthews, C. Weng, J. Tolle, R. Roucka, A.V.G. Chizmeshya, J. Reid, S. Bagchi, J. 
Menéndez and J. Kouvetakis, Solar Energy Materials & Solar Cells ,  94(12),  2362-2370 (2010). 

116. "Practical Materials Chemistry Approaches for Tuning Optical and Structural Properties of Group IV 
Semiconductors and Prototype Photonic Devices", J. Kouvetakis, J. Mathews, R. Roucka, A. V. G. Chizmeshya, J. 
Tolle, and J. Menéndez, IEEE Photonics Journal  2 (6), 924-941 (2010). 

115. "Practical strategies for tuning optical, structural and thermal Properties in Group IV ternary semiconductors", 
Invited paper A. V. G. Chizmeshya and J. Kouvetakis, ECS Transactions 33 (6), 717 (2010).   
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114. "Synthesis and optical properties of amorphous Si3N4-xPx dielectrics and complementary insights from ab initio 

structural simulations", C. Weng, J. Kouvetakis, and A.V.G. Chizmeshya, V.R. D’Costa, J.B. Tice, AVG Chizmeshya, 
J. Menendez and J. Kouvetakis, Chemistry of Materials 22 (18), 5296 (2010) . 

 
113.  "Thermal expansivity of Ge1-xSnx alloys", R. Roucka, J. Kouvetakis, A.V.G. Chizmeshya and J. Menéndez, Physical 

Review B 81(24), 245214 (2010).   
 
112. “Si-Ge-based Oxynitrides: From Molecules to Solids”, C. Weng, J. Kouvetakis and A.V.G. Chizmeshya, Chemistry 

of Materials 22, 3884 (2010). 
 
111. “Synthesis, Stability Range, and Fundamental Properties of Si-Ge-Sn Semiconductors Grown Directly on Si(100) 

and Ge(100) Platforms”, J.Q. Xie, A.V.G. Chizmeshya, J. Tolle, V.R. D’Costa, J. Menendez and J. Kouvetakis, 
Chemistry of Materials 22, 3779 (2010). 

 
110. “Practical routes to (SiH3)3P: Applications in group IV semiconductor activation and in group III-V molecular 

synthesis”, J.B. Tice, A.V.G. Chizmeshya, J. Tolle, V.R. D’Costa, J. Menendez and J. Kouvetakis, Dalton 
Transactions, 39, 4551 (2010). 

 
109. “Direct Integration of Active Ge1-x(Si4Sn)x Semiconductors on Si(100)”, J. Xie, J. Tolle, V.R. D’Costa, A.V.G. 

Chizmeshya, J. Menendez and J. Kouvetakis, Applied Physics Letters 95, 181909 (2009). 
 
108. “Practical B and P doping via SixSnyGe1-x-y-zMz quaternaries lattice matched to Ge: structural, electrical and strain 

behavior”, Y.-Y. Fan, J. Tolle, V.R. D’Costa, J. Menendez, A.V.G. Chizmeshya and J. Kouvetakis, Applied Physics 
Letters, 95, 081113 (2009). 

 
107. “Integration of Zn-Cd-Te-Se Semiconductors on Si Platforms via Structurally  Designed Cubic Templates 

Based on Group IV Elements”  J. Tolle, R. Roucka, B. Forrest, A.V.G. Chizmeshya, J. Kouvetakis, J.R. D’Costa, D. 
Christian, M. Groenert, T. Takemoto and J. Menendez, Chemistry of Materials 21(14), 3143-3152 (2009). 

 
106. “Ether-like Si-Ge hydrides for Applications in Synthesis of Nanostructured Semiconductors and Dielectrics”, Jesse 

B. Tice,  Change Weng, John Tolle,  Vijay R. D’Costa, Rachna Singh, Jose Menendez,  John Kouvetakis and 
Andrew V.G. Chizmeshya, Dalton Transactions, (34), 6773-6782 (2009). 

 
105. “Synthesis and Fundamental Properties of Stable Ph3SnSiH3 and Ph3SnGeH3 Hydrides: Model Compounds for the 

Design of Si-Ge-Sn Photonic Alloys”, Jesse B. Tice, Andrew V.G. Chizmeshya, Thomas L. Groy and John 
Kouvetakis, Inorganic Chemistry, 48(13), 6314-6320 (2009). 

 
104. “Molecular Approaches to p- and n- doping of Ge1-ySny Semiconductors: Structural, Electrical and Transport 

Properties” Junqi Xie, J. Tolle, V.R. D’Costa, C. Weng, Andrew V.G. Chizmeshya, J. Menendez and J. Kouvetakis, 
Solid-State Electronics  53,  816-823 (2009). 

 
103.  “Nanosynthesis of Si-Ge-Sn semiconductors and devices via purpose-built hydride compounds.” Kouvetakis, J.; 

Tolle, J.; Roucka, R.; D'Costa, V. R.; Fang, Y.-Y.; Chizmeshya, A. V. G.; Menendez, J. ECS Transactions,  16(10),  
807-821 (2008). 

 
103. “Structural and optical properties of ZrB2 and HfxZr1-xB2 films grown by vicinal surface epitaxy on Si(111) substrates”   

Roucka, R.; An, Y.-J.; Chizmeshya, A. V. G.; D'Costa, V. R.; Tolle, J.; Menendez, J.; Kouvetakis, J.  Solid-State 
Electronics, 52(11),  1687-1690 (2008).   

  
102. “Molecular-Based Synthetic Approach to New Group IV Materials for High-Efficiency, Low-Cost Solar Cells and Si-

Based Optoelectronics”.   Fang, Yan-Yan; Xie, Junqi; Tolle, John; Roucka, Radek; D'Costa, Vijay R.; Chizmeshya, 
Andrew V. G.; Menendez, Jose; Kouvetakis, John.   Journal of the American Chemical Society, 130(47), 16095-
16102 (2008).   

  
101. “Synthesis of (Hf, Zr)B2-based heterostructures: hybrid substrate systems for low temperature Al-Ga-N integration 

with Si”  Kouvetakis, John; An, Yu Jing; D'Costa, Vijay R.; Tolle, John; Chizmeshya, Andrew V. G.; Menendez, 
Jose; Roucka, Radek.  Journal of Materials Chemistry, 18(40), 4775-4782 (2008).   

  
100. “Synthesis and properties of N3 and CN delivery compounds and related precursors for nitride and ceramic 

fabrication” Tice, Jesse B.; Ritter, C. J.; Chizmeshya, A. V. G.; Forrest, Brandon; Torrison, Levi; Groy, T. L.; 
Kouvetakis, J. Applied Organometallic Chemistry,  22(8),  451-459 (2008).   
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99.  “Synthesis and Fundamental Studies of Chlorinated Si-Ge Hydride Macromolecules for Strain Engineering and 

Selective-Area Epitaxial Applications”  Tice, Jesse B.; Fang, Y. Y.; Tolle, John; Chizmeshya, Andrew; Kouvetakis, J.  
Chemistry of Materials, 20(13), 4374-4385 (2008).   

  
98.  “Thermoelastic and Optical Properties of Thick Boride Templates on Silicon for Nitride Integration Applications”  

Roucka, R.; D'Costa, V. R.; An, Y.-J.; Canonico, M.; Kouvetakis, J.; Menendez, J.; Chizmeshya, A. V. G.   
Chemistry of Materials,  20(4),  1431-1442 (2008).   

 
97. “Structure of Low Loss EELS in Hf and Zr Metal, Dioxides and Silicates” Ravi Shivaraman, A. V. G. Chizmeshya, S. 

K. Dey, R. W. Carpenter, Microscopy and Microanalysis, 14 Suppl 2 14-5 (2008). 

 
96. “Structural, Electronic and Energetic properties of SiC[111]/ZrB2[0001] Heterojunctions: A first principles DFT 

study” Po-Liang Liu, John Kouvetakis, and A.V.G. Chizmeshya. Physical Review B 77, 35326 (2008).  
 
95. “Independently tunable electronic and structural parameters in ternary Group IV semiconductors for 

optoelectronic applications”, J. Kouvetakis, V.R. D’Costa, Y.-Y. Fang, J. Tolle, A.V.G. Chizmeshya, J. Xie and J. 
Menéndez, The Japan Society for Promotion of Science 5th International Symposium, “Advanced science and 
technology of silicon materials”, 352-356 (2008). 

 
94. “Investigating Geological Sequestration Reaction Processes under In Situ Process Conditions” Andrew V.G. 

Chizmeshya, George Wolf, Michael J. McKelvy, Naoki Ito, Hamdallah Béarat, Brandon Doss and Robert Marzke, 

Proceedings of the 32st International Technical Conference on Coal Utilization & Fuel Systems, 32, 431 (2007).  
 
93. “Novel silicon-germanium hydrides which give Ge-Si films with low dislocation densities and surface roughness 

and methods for synthesis and use in deposition methods”,   Kouvetakis, John; Ritter, Cole J., III; Hu, Changwu; 
Tsong, Ignatius S. T.; Chizmeshya, Andrew.  (The Arizona Board of Regents, a Body Corporate Acting on behalf 
of Arizona State University, USA).   PCT Int. Appl.  (2007),  64pp. 

 
92. “ClnH6- nSiGe Compounds for CMOS Compatible Semiconductor Applications: Synthesis and Fundamental Studies”, 

Jesse B. Tice, Andrew V. G. Chizmeshya, Radek Roucka, John Tolle, Brian R. Cherry, and John Kouvetakis, 
Journal of the American Chemical Society 129, 7950 (2007). 

 
91. “Epitaxy driven synthesis of elemental Ge/Si materials and devices with strained engineered 

structures via designer molecular chemistry”, Y.-Y. Fang, J. Tolle, Jesse Tice, A.V.G. Chizmeshya and J. 
Kouvetakis, V.R. D’Costa and José Menéndez, Chemistry of Materials 19(24), 5910–5925 (2007). 

 
90. “Synthesis of Molecular Adducts of Beryllium, Boron, and Gallium Cyanides:  Theoretical and Experimental 

Correlations between Solid State and Molecular Analogs” A.V.G. Chizmeshya, C.T. Ritter, T. Groy and J. 
Kouvetakis, Chemistry of Materials 19(24), 5890–5901 (2007). 

 
89. “New classes of Si-based photonic materials and device architectures via designer molecular routes”  J. 

Kouvetakis and A.V.G. Chizmeshya, invited contribution and cover article Journal of Materials Chemistry  
17(17), 1649-1655 (2007).  

 
88. “Chemical routes to Ge/Si(100) structures for low temperature Si-based semiconductor applications”   M.A. 

Wistey, Y.-Y. Fang, J. Tolle, A.V.G. Chizmeshya, and J. Kouvetakis, Applied Physics Letters  90(8),  82108 (2007).  
 
87. “Synthesis and structures of M(Me3SiNCHNSiMe3)3 (M = Al, Ga) via reactions of M-hydrides with Me3SiNCNSiMe3.”  

Ritter, Cole; Chizmeshya, Andrew V. G.; Groy, T. L.; Kouvetakis, J.   Applied Organometallic Chemistry  (2007),  
21(7),  595-600. 

 
86. “Perfectly Tetragonal, Tensile Strained Ge on Ge1-ySny Buffered Si(100)”, Y.-Y. Fang, J. Tolle,  R. Roucka, V. R. 

D’Costa, A. V.G Chizmeshya, J. Menendez and J. Kouvetakis. Applied Physics Letters  90, 61915 (2007).   
 
85. “Low temperature CVD of Si-based compounds via trisilane [SiH3SiH2SiH3]: Metastable SiSn/GeSn/Si(100) 

heterostructures”, Andrew V.G. Chizmeshya, John Tolle, Vijay R. D’Costa, José Menéndez, and John Kouvetakis. 
Applied Physics Letters  89, 231924 (2006).   

 
84. “Fundamental studies of P(GeH3)3, As(GeH3)3, and Sb(GeH3)3:  Practical n-dopants for new group IV 

semiconductors” A.V.G. Chizmeshya, C. Ritter, C. Cook, J. Menéndez and J. Kouvetakis. Chemistry of Materials  
18(26); 6266 (2006). 
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83. “Epitaxial semi-metallic HfxZr1-xB2 templates for optoelectronic integration on silicon” Radek Roucka, Yu-Jin An, 

Andrew V.G. Chizmeshya, John Tolle, Vijay R. D’Costa, José Menéndez, Peter Crozier and John Kouvetakis. 
Applied Physics Letters 89, 242110 (2006).   

 
82. “Laboratory Investigation of Fluid/Solid Sequestration Reaction Processes Under In itu Sequestration rocess 

Conditions” Michael J. McKelvy, Andrew V.G. Chizmeshya, Robert Marzke, Emmanuel Soignard, George Wolf,  
Hamdallah Béarat, and Brandon Doss, Proceedings of the 31st International Technical Conference on Coal 
Utilization & Fuel Systems, 31, 383 (2006).  

 
81. “Realtime Nanostructure Imaging for Teaching Nanoscience and Nanotechnology” A.V.G. Chizmeshya, J. Drucker, 

R. Sharma and R.W. Carpenter, Mater. Res. Soc. Symp. Proc., 931, KK03-07 (2006). 
 
80. “Compliant tin-based buffers for the growth of defect-free strained heterostructures on silicon”      Tolle, John; 

Roucka, Radek; Chizmeshya, Andrew V. G.; Kouvetakis, John; D'Costa, Vijay R.; Menendez, Jose.    Applied 
Physics Letters  (2006),  88(25),  252112/1-252112/3.   

 
79. “Tin-based group IV semiconductors: new platforms for opto- and microelectronics on silicon”      Kouvetakis, J.; 

Menendez, J.; Chizmeshya, A. V. G. Annual Review of Materials Research,  36  497-554 (2006).     
 
78. “Sn-based group-IV semiconductors on Si: new infrared materials and new templates for mismatched epitaxy”  

Tolle, John; Roucka, Radek; D'Costa, Vijay; Menendez, Jose; Chizmeshya, Andrew; Kouvetakis, John.  Materials 
Research Society Symposium Proceedings,  Volume Date 2005,  891(Progress in Semiconductor Materials V--
Novel Materials and Electronic and Optoelectronic Applications),  579-584 (2006). 

 
77. “Carbon Sequestration via Aqueous Olivine Mineral Carbonation: Role of Passivating Layer Formation”  Bearat, 

Hamdallah; McKelvy, Michael J.; Chizmeshya, Andrew V. G.; Gormley, Deirdre; Nunez, Ryan; Carpenter, R. W.; 
Squires, Kyle; Wolf, George H.  Environmental Science & Technology 40(15),  4802-4808 (2006).   

  
76. “Lamellar reaction phenomena: from intercalation to nanomaterials formation”  McKelvy, Michael J.; Sharma, 

Renu; Chizmeshya, Andrew V. G.  Journal of Physics and Chemistry of Solids,  67(5-6),  888-895 (2006).     
 
75. “Synthesis of Butane-Like SiGe Hydrides:  Enabling Precursors for CVD of Ge-Rich Semiconductors” Andrew V.G. 

Chizmeshya, Cole J. Ritter, Changwu Hu, John Tolle, Ronald A. Nieman, Ignatius S.T. Tsong and John Kouvetakis, 
Journal of the American Chemical Society 128(21),  6919-6930 (2006). 

 
74. “Surface and Interface Studies of GaN Epitaxy on Si(111) via ZrB2 Buffer Layers” Z.T. Wang, Y. Yamada-

Takamura, Y. Fujikawa, T. Sakurai, Q.K. Xue, J. Tolle, P.-L. Liu, A.V.G. Chizmeshya, J. Kouvetakis and I.S.T. 
Tsong, Phys. Rev. Lett 95(26) 266105 (2005).  

 
73. “First Principles Studies of GaN(0001) Heteroexpitaxy on ZrB2(0001)” P.-L. Liu, A.V.G. Chizmeshya, J. Kouvetakis 

and I.S.T. Tsong, Phys. Rev. B  72(24), 245335 (2005).  
 
72. “Low-temperature pathways to Ge-rich Si1-xGex alloys via single-source hydride chemistry” C.-W. Hu, J. 

Menéndez, I. S. T. Tsong, J. Tolle, A. V. G. Chizmeshya, Cole Ritter, and J. Kouvetakis, Appl. Phys. Lett. 87, 
181903 (2005).  

 
71. “Structure of Low-Loss EELS in Rhenium” Chizmeshya, A.V.G.; Carpenter, R.W. Microscopy and Microanalysis, 

11(S02), 724-726 (2005). 
 
70.  “Low-temperature GaN growth on silicon substrates by single gas-source epitaxy and photo-excitation”. Trivedi, 

R. A.; Tolle, J.; Chizmeshya, A. V. G.; Roucka, R.; Ritter, Cole; Kouvetakis, J.; Tsong, I.S.T. Applied Physics 
Letters ,  87(7),  072107-072109 (2005).   

 
69.  “Mismatched Heteroepitaxy of Tetrahedral Semiconductors with Si via ZrB2 Templates”. Trivedi, Rahul; Liu, Po-

Liang; Roucka, Radek; Tolle, John; Chizmeshya, Andrew V. G.; Tsong, Ignatius S. T.; Kouvetakis, John. Chemistry 
of Materials, 17(18),  4647-4652 (2005).   

 
68.  “Enhancing the observation of above and below ground carbon sequestration processes under in situ pressure 

and temperature conditions”. McKelvy, Michael J.; Diefenbacher, Jason; Chizmeshya, Andrew V. G.; Wolf, George; 
Marzke, Robert; Bearat, Hamdallah Proceedings of the International Technical Conference on Coal Utilization & 
Fuel Systems, 30th(Vol.1),  255-269 (2005). 
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67.  “Synthesis and Fundamental Studies of (H3Ge)xSiH4-x Molecules: Precursors to Semiconductor Hetero- and 

Nanostructures on Si”. Ritter, C.J.; Hu, C.; Chizmeshya, A.V.G.; Tolle, J.; Klewer, D.; Tsong, I. S. T.; Kouvetakis, 
J. Journal of the American Chemical Society , 127(27),  9855-9864 (2005). 

 
66.  “The Nanoscale Mechanism for San Carlos Olivine Carbonation”. Kim, Y.-C.; Nunez, R; Carpenter, R.W.; 

Chizmeshya, A.V.G.; McKelvy, M.J. Microscopy and Microanalysis , 11(S02), 1530-1532 (2005). 
 
65.  “Versatile buffer layer architectures based on Ge1-xSnx alloys”.  Roucka, R.; Tolle, J.; Cook, C.; Chizmeshya, A. V. 

G.; Kouvetakis, J.; D'Costa, V.; Menendez, J.; Chen, Zhihao D.; Zollner, S.    Applied Physics Letters , 86(19),  
191912-191914 (2005).   

  
64.  “Developing an atomic-level understanding of the mechanisms that govern CO2 sequestration mineral carbonation 

reaction processes”.   McKelvy, Michael J.; Chizmeshya, Andrew V. G.; Diefenbacher, Jason; Bearat, Hamdallah; 
Carpenter, R. W.; Wolf, George; Gormley, Deirdre.  EPD Congress 2005, Proceedings of Sessions and Symposia 
held during the TMS Annual Meeting, pp. 1133, San Francisco, CA, United States, Feb. 13-17  (2005). 

 
63.  “Epitaxial growth of ZrB2(0001) on Si(111) for III-nitride applications. A review”.     Tolle, J.; Kouvetakis, J.; Kim, 

D.-W.; Mahajan, S.; Chizmeshya, A. V. G.; Hu, C.-W.; Bell, A.; Ponce, F. A.; Tsong, I. S. T.    Chinese Journal of 
Physics (Taipei, Taiwan) 43(1, Pt. 2),  233-248 (2005).   

 
62.  “Epitaxial film growth of zirconium diboride on Si(001)”.  Roucka, R.; Tolle, J.; Chizmeshya, A. V. G.; Tsong, I. S. 

T.; Kouvetakis, J. Journal of Crystal Growth, 277(1-4),  364-371 (2005).   
 
61.  “Externally controlled pressure and temperature microreactor for in situ x-ray diffraction, visual and spectroscopic 

reaction investigations under supercritical and subcritical conditions”.  Diefenbacher,J.; McKelvy, M.; Chizmeshya, 
A.V. G.; Wolf, G.H.   Review of Scientific Instruments, 76(1), 15103-15110 (2005). 

 
60.  “Exploration of the Role of Heat Activation in Enhancing Serpentine Carbon Sequestration Reactions”.   McKelvy, 

M.J.; Chizmeshya, A.V.G.; Diefenbacher, J.; Bearat, H.; Wolf, G.H.  Environmental Science and Technology , 
38(24),  6897-6903 (2004).   

 
59.  “In-situ Nanoscale Observations of the Mg(OH)2 Dehydroxylation and Rehydroxylation Mechanisms”.     Sharma, 

Renu; McKelvy, Michael J.; Bearat, Hamdallah; Chizmeshya, Andrew V. G.; Carpenter, R. W.    Philosophical 
Magazine, 84(25-26),  2711-2729 (2004).   

 
58. “Nucleation and growth of epitaxial ZrB2(0001) on Si(111)”, Hu, C.-W.; Chizmeshya, A. V. G.; Tolle, J.; 

Kouvetakis, J.; Tsong, I. S. T. J. Cryst. Growth  267,  554-563 (2004).     
 
57. “Optical and structural properties of SixSnyGe1-x-y alloys”  Aella, P.; Cook, C.; Tolle, J.; Zollner, S.; Chizmeshya, A. 

V. G.; Kouvetakis, J.  Applied Physics Letters,   84,  888 (2004). 
 
56. “Hardness, elasticity, and fracture toughness of polycrystalline spinel germanium nitride and tin 

nitride.” M. Shemkunas, A.V.G. Chizmeshya, W.T. Petuskey, K. Leinenweber, G.H. Wolf, Journal of Materials 
Research  19, 1392 (2004). 

 
55.  “CO2 Mineral Carbonation Processes in Olivine Feedstock: Insights from the Atomic Scale simulation”.  

Chizmeshya, A.V. G.; McKelvy, M.J.; Gormley, D.; Nunez, R.; Kim, Y.; Carpenter, R.   Proc. Int. Tech. Conf. Coal 
Utilization & Fuel Systems, 29th(Vol. 1),  59-70 (2004). 

 
54. “In-situ Observation of CO2 Sequestration Reactions using a Novel Microreaction System”, 

G. H. Wolf,  A.V.G. Chizmeshya, J.R. Diefenbacher and M.J. McKelvy,  Environmental Science and Technology, 
38(3), 932 (2004). 

 
53. “SnGe Superstructure Materials for Si-Based Infrared Optoelectronics”, M.R. Bauer, M.R; Cook, C. S. ; Aella, P.; 

Tolle, J.; Kouvetakis, J.; Crozier ,P. A.; Chizmeshya, A.V.G.; Smith, HD.J.; Zollner, S. Applied Physics Letters,  
83(17),  3489 (2003). 

 
52. “Experimental and Theoretical Study of Deviations from Vegard's Law in the SnxGe1-x System”.  Chizmeshya, A. V. 

G.; Bauer, M. R.; Kouvetakis, J.  Chemistry of Materials, 15(13), 2511-2519 (2003).   
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51. “Density functional theory study of the decomposition of Mg(OH)2: a lamellar dehydroxylation model”. 

Chizmeshya, A. V. G.; McKelvy, M. J.; Sharma, R.; Carpenter, R. W.; Bearat, H.  Materials Chemistry and Physics, 
77(2),  416-425 (2003).   

 
50. “Tunable band structure in diamond-cubic tin-germanium alloys grown on silicon substrates”.   Bauer, Matthew R.; 

Tolle, John; Bungay, Corey; Chizmeshya, Andrew V. G.; Smith, David J.; Menendez, Jose; Kouvetakis, John. Solid 
State Communications, 127(5), 355-359 (2003).   

 
49. “Epitaxial growth of the pseudo-binary wide band gap semiconductor SiCAlN”. Roucka, R.; Tolle, J.; Chizmeshya, 

A. V. G.; Crozier, P. A.; Poweleit, C. D.; Smith, D. J.; Kouvetakis, J.; Tsong, I. S. T.  Applied Surface Science ,  
212-213,  872-878 (2003) .   

 
48. “New Ge-Sn materials with adjustable bandgaps and lattice constants”.  Bauer, Matthew R.; Tolle, John; 

Chizmeshya, A. V. G.; Zollner, S.; Menendez, J.; Kouvetakis, J.  Materials Research Society Symposium 
Proceedings, 744 (Progress in Semiconductors II--Electronic and Optoelectronic Applications),  49-54 (2003).   

 
47. “Epitaxial growth of group III nitrides on silicon substrates via a reflective lattice-matched zirconium diboride 

buffer layer”.  Tolle, J.; Roucka, R.; Tsong, I. S. T.; Ritter, C.; Crozier, P. A.; Chizmeshya, A. V. G.; Kouvetakis, J.  
Applied Physics Letters,  82(15),  2398-2400 (2003). 

 
46. “Quantum simulation studies of olivine mineral carbonation”. Chizmeshya, Andrew V. G.; McKelvy, Michael J.; 

Wolf, George H.; Kocher, Michael; Gormley, Deirdre.   Proceedings of the 28th International Technical Conference 
on Coal Utilization & Fuel Systems  (Vol.1),  319-330 (2003). 

 
45. “Epitaxial growth of group III nitrides on silicon substrates via a reflective lattice-matched zirconium diboride 

buffer layer”.  Tolle, John B.; Roucka, Radek; Ritter, Cole J., III; Crozier, Peter A.; Chizmeshya, Andrew V. G.; 
Tsong, I. S. T.; Kouvetakis, John.  Abstracts of Papers, 226th ACS National Meeting, New York, NY, United States, 
September 7-11, (2003). 

 
44. “The Giant Core Hole Effect in Electron Energy Loss Spectroscopy”  Peter Rez Laurence A.J. Garvie Andrew V. 

Chizmeshya  Microscopy and Microanalysis, 9(S02), pp 828-829 (2003). 
 
43. “Investigations of the mechanisms that govern carbon dioxide sequestration via aqueous olivine mineral 

carbonation”.  Bearat, Hamdallah; McKelvy, Michael J.; Chizmeshya, Andrew V. G.; Nunez, Ryan; Carpenter, R. 
W.  Proceedings of the 28th International Technical Conference on Coal Utilization & Fuel Systems, 1, 307-318 
(2003).   

 
42. “Interfacial-Reaction Study of San Carlos Olivine Carbonation” Ryan Nunez Youngchul Kim R. W. Carpenter 

Michael McKelvy Andrew Chizmeshya Hamdallah Bearat  Microscopy and Microanalysis, 9(S02), pp 682-683 
(2003). 

 
41. “Novel Synthetic Pathways to Wide Bandgap Seminconductors in the Si-C-Al-N System” J. Tolle, R. Roucka, A.V.G. 

Chizmeshya, P.A. Crozier, D.J. Smith, I.S.T. Tsong, and J. Kouvetakis, Solid State Sciences 4, 1509-1519,  Special 
Issue dedicated to Neil Bartlett, (2002). 

 
40. “Ge-Sn Semiconductors for Band-gap and Lattice Engineerging”,  M. Bauer, J. Taraci, J. Tolle, A. V. G. 

Chizmeshya, S. Zollner, David J. Smith, J. Menendez, Changwu Hu, and J. Kouvetakis, Appl. Phys. Lett. 81, 2992 
(2002). 

 
39. “Developing a Mechanistic Understanding of CO2 Mineral Sequestration Process for Power Plants”  Renu Sharma 

M.J. McKelvy Hamdallah Bearat Andrew V.G. Chizmeshya R.W. Carpenter  Microscopy and Microanalysis, 8 (S02),  
pp 796-797 (2002). 

 
38. “Low-Temperature Epitaxial Growth of the Quanternary Wide Band Gap Semiconductor SiCAlN”, R. Roucka, J. 

Tolle, A.V.G. Chizmeshya, P.A. Crozier, C.D. Poweleit, D.J. Smith, I.S.T. Tsong, and J. Kouvetakis, Phys. Rev. 
Lett., 88 206102 (2002). 

 
37. “Magnesium Hydroxide Dehydroxylation/Carbonation Reaction Processes: Implications for Carbon Dioxide Mineral 

Sequestration”, H. Bearat, M.J. McKelvy, A.V.G. Chizmeshya, R. Sharma and R.W. Carpenter, J. Am. Ceram. Soc. 
85, 742 (2002). 
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36. “Developing a Mechanistic Understanding of Serpentine CO2 Mineral Carbonation Reaction Processes”, Michael J. 

McKelvy, R. Sharma, R.W. Carpenter, George Wolf, Andrew V.G. Chizmeshya, Hamdallah Bearat and Jason 
Diefenbacher, Proc. 27th Int. Tech. Conf. On Coal Util. And Fuel Syst, 1, 791-802 (2002). 

 
35. “Atomic-level Understanding of CO2 Mineral Carbonation Mechanisms from Advanced Computational Modeling”, 

Andrew V.G. Chizmeshya, Otto F. Sankey, Michael J. McKelvy, R. Sharma, R.W. Carpenter, George Wolf, 
Hamdallah Bearat and Jason Diefenbacher, Proc. 27th Int. Tech. Conf. On Coal Util. And Fuel Syst, 1, 803-814 
(2002). 

 
34. “Growth of SiCAlN on Si(111) via a Crystalline Oxide Interface”, J. Tolle, R. Roucka, P.A. Crozier, A.V.G. 

Chizmeshya, I.S.T. Tsong and J. Kouvetakis, Appl. Phys. Lett. 81, 2181 (2002). 
 
33. “Nanotechnlology Education : Exploring a Compact Dist Stamper”, Ramakrishna, B.L., Ong, E.W., Rowe, J., 

Chizmeshya, A.V.G., A National Educators'  Workshop: Standard Experiments in Engineering, Materials Science, 
and Technology. - NASA CP-211029, p. 227 (2001). 

 
32.  “Developing a Mechanistic Understanding of Lamellar Hydroxide Mineral Carbonation Reaction Processes to 

Reduce CO2 Mineral Sequestration Process Cost,” Michael J. McKelvy,* Andrew V.G. Chizmeshya, Hamdallah 
Béarat, Renu Sharma, and R.W. Carpenter, Proceedings of the First National Conference on Carbon Sequestration 
6C, 1-13 (2001). 

 
31.  “Why Does a Light Bulb Burn Out?” Michael J. McKelvy, P. Mitan, Kirsten Hintze, Eric Patrick, K. Allagadda, B.L. 

Ramakrishna, Carrie Denny, Brandt Pryor, A.V.G. Chizmeshya, and V. Pizziconi, J. Mater. Education  23, 1-8   
(2001). [invited paper]. 

 
30.  “Why Does a Light Bulb Burn Out?” Michael J. McKelvy, P. Mitan, Kirsten Hintze, Eric Patrick, K. Allagadda, B.L. 

Ramakrishna, Carrie Denny, Brandt Pryor, A.V.G. Chizmeshya, and V. Pizziconi, Proc. Mat. Res. Soc., Symposium 
HH Electronic Proceedings  632E (HH7.2) 1-6 (2001).  

 
29.  “Developing a mechanistic understanding of CO2 mineral sequestration reaction processes”.  McKelvy, Michael J.; 

Chizmeshya, Andrew V. G.; Bearat, Hamdallah; Sharma, Renu; Carpenter, R. W.  Proc. 26th  Int. Tech. Conf. Coal 
Util. Fuel Syst. 777-788  (2001).   

 
28.  “Sufficient Conditions for Quantum Reflection with Realistic Gas-surface Interaction Potentials”,  Doak, R.B. and 

Chizmeshya, A.V.G., in  Atomic and Molecular Beams: The State of the Art 2000, Part I, p.175-182, R. 
Campargue, Ed., Springer-Verlag Berlin/ Heidelberg  (2001). 

 
27.  “Magnesium Hydroxide Dehydroxylation: In Situ Nanoscale Observations of Lamellar Nucleation and Growth”  

McKelvy, Michael J.; Sharma, Renu; Chizmeshya, Andrew V. G.; Carpenter, R. W.; Streib, Ken.  Chem. Mater. 
13(3),  921-926  (2001).  

 
26.  “Developing an Atomic-Level Understanding to Enhance CO2 Mineral Sequestration Reaction Processes via 

Materials and Reaction Engineering,” Michael J. McKelvy,* Andrew V.G. Chizmeshya, Hamdallah Béarat, Renu 
Sharma, and R.W. Carpenter, Proc. 17 th International Pittsburgh Coal Conference  18A(2), 8-20 (2000). 

 
25.  “Mg(OH)2 Dehydroxylation: Implications for Enhancing CO2 Mineral Sequestration Reaction Processes,” Michael J. 

McKelvy, Renu Sharma, Andrew V.G. Chizmeshya, Hamdallah Béarat, and R.W. Carpenter, Proc. 25 th 
International Technical Conference on Coal Utilization & Fuel Systems, 897-908  (2000). 

 
24.  “Developing an atomic-level understanding to enhance CO2 mineral sequestration reaction processes via materials 

and reaction engineering”.  McKelvy, Michael J.; Chizmeshya, Andrew V. G.; Bearat, Hamdallah; Sharma, Renu; 
Carpenter, R. W.  Proc. - 17th  Annu. Int. Pittsburgh Coal Conf., 1161-1173 (2000).   

 
23.  “Calibration of a reflectance FTIR method for determination of dissolved CO2 concentration in rhyolitic glasses”  

Moore, G.; Chizmeshya, A.; McMillan, P. F. Geochim. Cosmochim. Acta  64(20),  3571-3579 (2000).   
 
22.  “Sufficiency conditions for quantum reflection” Doak, R. B.; Chizmeshya, A. V. G.. Europhys. Lett 51(4),  381-387 

(2000). 
 
21.  “Energetics of Crystalline Silicon Dioxide-Silicon (SiO2/Si) Interfaces”, T. Lenosky, A.V.G. Chizmeshya, O.F. 

Sankey, A.A. Demkov. Lawrence Livermore National Laboratory Report  UCRL-ID-135122, 7/14/99 25pp, 8 Figs 
(1999). 
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20.  “Thermoelastic properties of layered perovskites. A non-empirical density functional theory approach”,  

Chizmeshya, Andrew V. G.; Petuskey, W. T.; Wolf, G. H. Computer-Aided Design of High-Temperature Materials, 
Eds: Pechenik, Alexander; Kalia, Rajiv K.; Vashishta, Priya. 506-520  (1999). 

 
19.  “Nucleation and Growth of Icosahedral Boron Suboxide Clusters at High Pressure”  McMillan, Paul F.; Hubert, 

Herve; Chizmeshya, Andrew; Petuskey, William T.; Garvie, Lawrence A. J.; Devouard, Bertrand,  J. Solid State 
Chem.  147(1),  281-290 (1999).   

 
18.  “Growth of icosahedral boron-rich clusters at high pressure” McMillan, Paul F.; Hubert, Herve; Chizmeshya, 

Andrew V.G.  Mater. Res. Soc. Symp. Proc. 499,  453-459 (1998). 
 
17.  “High-pressure properties of Na3ClO anti-perovskite from first principles: an exploratory study”,  Chizmeshya, A. 

V. G.; Sankey, O. F.; McMillan, P. F. Mater. Res. Soc. Symp. Proc. 499, 167-172 (1998). 
 
16.  “An experimental and theoretical investigation of phonons and lattice instabilities in metastable decompressed 

SrGeO3 perovskite” Grzechnik, A.; Chizmeshya, A. V. G.; Wolf, G. H.; Mcmillan, P. F.   J. Phys.: Condens. Matter,  
10(1)  221-233  (1998). 

 
15.  “Weak binding potentials and wetting transitions” Chizmeshya, A.; Cole, M. W.; Zaremba, E.  J. Low Temp. Phys.  

110(1/2),  677-684 (1998). 
 
14. “Animation of Vibrational Modes in Molecules”  Yarger, J., Chizmeshya, A.V.G. and Yarger, B.W. The Chemical 

Educator, Issue 1, 4  [http://www3.springer-ny.com/chedr/] (1997). 
 
13. “Structure of SrTiO3-SrGeO3 Perovskites Obtained by High-pressure and High-temperature Synthesis”  Grzechnik, 

A., Chamberlain, R.C., Hubert, H., McMillan, P.F. and Chizmeshya, A.V.G.. Euro. J.  of  Sol. St. and Inorg.  Chem.  
34, 269-275 (1997). 

 
12. “Bonding trends in (NSF)3 at High Pressures”  Chizmeshya, A.V.G., Coffman, P., Wolf, G.H., Petuskey, W.T., and 

McMillan, P.F., Euro. J.  of  Sol. St. and Inorg. Chem. 34, 715-724 (1997). 
 
11. “Second-order raman spectroscopic study of LiH and LiD at high pressure”  Ho, A.C., Hanson, R.C. and 

Chizmeshya, A.V.G., Phys. Rev. B.  55, 14818-14830 (1997). 
 
10. “Advances in electron-gas potential models: Application to some candidate lower mantle minerals”  Bukowinski, 

M.T., Chizmeshya, A.V.G., Wolf, G.H. and Zhang, H.. Mol. Eng. 6, 81-112 (1996). 
 
9. “First-principles calculation of the equation-of-state, stability and polar optic modes of CaSiO3 perovskite” 

Chizmeshya, A.V.G., Wolf, G.H. and McMillan, P.F.. Geophys. Res. Lett. 23, 2725-2728 (1996). 
 
8. “Dynamic atom optics to produce ultra-slow, ultra-cold helium atoms: design study and possible applications” 

Doak, R.B., Kevern, K., Chizmeshya, A.V.G., David, R. and Cosma, G. Proc. Int. Soc. Opt. Eng. 2995, 146-156 
(1996). 

 
7. “The equation of state of germania glass: evidence for vitreous polymorphism and spinodal behavior”  Smith, 

K.H., Shero, E., Chizmeshya, A.V.G. and Wolf, G.H.. J. Chem. Phys. 102, 6851-6857 (1995). 
 
6. “The crystalline-amorphous transition in silicate perovskites” Hemmati, M., Chizmeshya, A.V.G., Wolf, G.H., Poole, 

P.H., Shao, J. and Angell, C.A.. Phys. Rev. B 51, 14841-14848 (1995). 
 
5. “Variational charge relaxation in ionic crystals: An efficient treatment of statics and dynamics” Chizmeshya, 

A.V.G., Zimmermann, F.M., LaViolette, R.A. and Wolf, G.H.. Phys. Rev. B 50, 15559-15574 (1994). 
 
4.  “Interaction of rare gas atoms with metal surfaces: a scattering theory approach”, Chizmeshya, A.V.G. and 

Zaremba, E. Surf. Sci. 268, 432-456 (1992). 
 
3. “New phenomena predicted for films on weak-binding surfaces”, Cheng, E., Chizmeshya, A.V.G., Cole, M.W., 

Klein, J.R., Ma, J., Saam, W.F. and Treiner, J. Physica A 177, 466-473 (1991). 
 
2. “Interaction of  rare gas atoms with metal surfaces: a pseudopotential approach”, Chizmeshya, A.V.G. and 

Zaremba, E. Surf. Sci. 220, 443-470 (1989). 
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1. “Second harmonic generation at metal surfaces using an extended Thomas-Fermi-von-Weizsacker Theory”, 

Chizmeshya, A.V.G. and Zaremba, E. Phys. Rev. B 37, 2805-2811 (1988). 
 
 
FUNDING ACTIVITY 
 
Most Recent Submissions 
  

“Nitrogen Storage in the Mantle”, National Science Foundation (EAR), $486,788 as PI with 2 others, January 
2017 (pending). 

 
“Geomimicry: Catalysis in Water as a Universal Chemistry Paradigm”, National Science Foundation, Phase I Center 
for Chemical Innovation pre-proposal, co-PI with 5 others, Ian Gould (PI), September 2016 (pending)  
 
“Engineering Research Center for the Innovation for Carbon Capture, Utilization, and Storage (InFOCUS)”, National 
Science Foundation, $3,291,665 as co-PI @ 5% with 9 others, Klaus Lackner (PI), June 2016 (pending). 
 
“Water in Calcium Silicate Perovskite” National Science Foundation,  $489,318 as co-PI @ 30% with 2 others, 
Dan Shim (PI), July 2016 (declined). 

 
“Breaking the barrier between icy materials and silicates: The Geochemistry of Water World planets”  NASA 
Habitable Worlds Program, $496,149, co-PI @ 40%, Dan Shim (PI), January 2016 (declined). 
 
“Computational Sciences Approaches to Self-Assembled Materials for Energy Conversion Applications”, US-DOE, 
$10,911,970,  co-PI @15%  with 4 others,  S. Goodnick (PI), April 2015 (declined). 

 
“MIP: Quantum Architecture of Designer Semiconductors”, National Science Foundation, $ 21,320,090 as co-PI @ 
2% with 20 others,  Y.-H. Zhang (PI), March 2015 (declined). 

 
Current Awards  
 
 SusChEM:  FRG: Molecular routes to new classes of polar/non-polar alloy semiconductors, 
 $788,057 as co-PI 08/13-07/16, National Science Foundation (MPS-Physics) 
 

“Structural, energetic and optical properties of graphene oxide from first principles”, seed funding $20K, sole PI, 
Northrop Grumman Aerospace 

 
Past Awards 

 
 Sn-Containing Group-IV Semiconductors for Energy Applications in Photovoltaics and Thermoelectricity,  
 $897,803 co-PI 10/09-9/13, National Science Foundation 
 

Fundamental Studies of Clay and Clay-Rich Mineral Reactions with H2O-CO2 fluids: Applications to Geological 
Sequestration, PI  
$554,000, 04/2010-11/2012, Argonne National Laboratory, US Department of Energy.  
 
Infrared and Terahertz Lasers on Si using Novel Group-IV Alloys, co-PI 
$2,600,000, 7/1/2006–9/30/2011, Air Force Office of Scientific Research 
 
Advance semiconductor materials for breakthrough photovoltaic applications, co-PI 
$893,020, 01/08- 12/10, U.S. Department of Energy 
 
Fundamental Studies of Above-Ground and Geologic and Mineral Sequestration Reactions, PI 
$528,438, 6/07-10/09, U.S. Department of Energy / Argonne National Laboratory 

 
Exploratory Study of Serpentine-based CO2 Mineral Sequestration Reaction Optimization via Thermal Treatment, PI 
$96,210, 2/08-9/09, ORICA Inc. (Australia) 
 
Southwest Regional Partnership on CO2 Geologic Sequestration, PI 
$14,210/year, 9/07-8/10, U.S. Department of Energy/ National Energy Technology Laboratory  
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Project Pathways: Opening Routes To Math And Science Success For All Students, co-PI 
$2,390,750, 9/15/2004-8/31/2009, National Science Foundation 
 
UHV-CVD hybrid deposition system for semiconductor synthesis, co-PI 
$250,000, 6/07- 5/09, AFOSR Defense University Research Instrumentation Program (DURIP) 
 
Hybrid substrates for low cost solid-state lighting generation and solar energy applications, co-PI 
$270,000, 5/1/07 - 4/31/08, Science Foundation Arizona 
 
IMR: Acquisition of a Multi-purpose High Resolution X-ray Diffraction User Facility for Materials Research and 
Education, co-PI 
$245,000 11/1/05 to 10/31/07 NSF-DMR 
 
ASU-Voltaix Seed Project in Fundamental Computational Studies of Si-Ge-hydrides, PI 
$2,500 12/23/06 to 3/1/07 Voltaix Corporation 
 
In Situ Investigations of Mechanisms than Govern CO2 Mineral Sequestration Reaction Processes, co-PI 
$334,676   6/1/04 to 5/31/06 DOE/NETL/ANL 
 
A Novel Approach to Mineral Carbonation: Enhancing Carbonation while Avoiding Mineral Pretreatment Process 
Cost, co-PI 
$430,482 6/22/04 to 6/21/06 DOE/ National Academy of Sciences 
 
In Situ Real-time Atomic/Nanoscale Materials Synthesis, Characterization and Modeling for Undergraduate 
Education, co-PI 
$100,000  7/1/04 to 6/30/06 NSF/NUE 
 
Enhancing the Atomic-Level Understanding of CO2 Mineral Sequestration Mechanisms via Computational Modeling, 
PI 
$195,717  9/20/01 to 9/19/05   DOE/NETL 
 
The Fundamental Studies On Icosahedral Borides For Beta Cell Applications, co-PI 
$286,956 Qynergy Corp. 5/16/2004-8/30/2005  
 
Mechanistic And Computational Study Of Cinnabar Phase Transformation: Applications And Implications To The 
Preservation Of This Pigment, co-PI  
$77,382  10/15/02-10/15/04   U.S. Department of the Interior  
 
MRI: Acquisition Of A Field-Emission, Controlled Temperature Environmental Scanning Electron Microscope For 
Multidisciplinary Research, co-PI 
$713,135 NSF-MRI  
 
Simultaneous Mechanical And Heat Activation: A New Route To Enhance Serpentine Carbonation Reactivity And 
Lower CO2 Mineral Sequestration, co-PI 
$71,896 9/15/01-9/14/03, U.S. Department of Energy, NETL 
 
Atomic Level Modeling of CO2 Disposal as a Carbonate Mineral: A Synergetic Approach to Optimizing Reaction 
Design, PI 
$64,093 8/31/00-8/31/02, U.S. Department of Energy.  

 
 
Patent and Intellectual Property Activity 

 
Continuation Patent: Silicon-Germanium hydrides and methods for making and using same  Inventors: John 
Kouvetakis, Cole J. Ritter, Changwu Hu, Ignatius S.T. Tsong and Andrew V.G. Chizmeshya  USPTO #8518360 B2, Assignee: 
Arizona Board Of Regents, Issued August 27 (2013) 
 
Silicon-Germanium hydrides and methods for making and using same  Inventors: John Kouvetakis, Cole J. Ritter, 
Changwu Hu, Ignatius S.T. Tsong and Andrew V.G. Chizmeshya  USPTO #8216537, PCP WO2007/062056, Assignee: 
Arizona Board Of Regents, Issued July 10 (2012) 
 
High-Temperature Treatment of Hydrous Minerals   Inventors:  Andrew V.G. Chizmeshya and Geoffrey F. Brent,  EPO 
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#2477945 A2, WO2011035047, Assignee:  Arizona Board Of Regents, Issued July 25 (2012) 
 
High-temperature treatment of hydrous minerals  Andrew V.G. Chizmeshya and Geoffrey F. Brent, Andrew V.  
Granted Innovation Pat. (Aust.), (2011), 35pp.  CODEN: AUXXBL  AU  2010101031. 

 
High-temperature flash treatment of CO sequestration feedstock minerals  Chizmeshya, Andrew V.  (The 
Arizona Board of Regents, a Body Corporate Acting on behalf of Arizona State University, USA). PCT Int. Appl. 
pending (submitted, Jan 2009) 
 
Novel silicon-germanium hydrides which give Ge-Si films with low dislocation densities and surface 
roughness and methods for synthesis and use in deposition methods.      Kouvetakis, John; Ritter, Cole J., 
III; Hu, Changwu; Tsong, Ignatius S. T.; Chizmeshya, Andrew.  (The Arizona Board of Regents, a Body Corporate 
Acting on behalf of Arizona State University, USA).    PCT Int. Appl.  (2007), WO 2006-US45091. 
 
Microreactor with controllable pressure and temperature for in situ material investigations.      
McKelvy, Michael J.; Diefenbacher, Jason; Wolf, George H.; Chizmeshya, Andrew V..  (Arizona Board Regents, a 
Body Corporate of the State of Arizona Acting for and on Behalf of Arizona State University, USA).    PCT Int. Appl.  
(2006),  WO2005-US23426. 

 
 
Non-monetary Awards 
 

"Fundamental Studies of Clay and Clay-rich mineral reactions with H2O-CO2 fluids: Applications to 
Geological Carbon Sequestration," A.V.G. Chizmeshya. U.S. Department of Energy/Argonne National Lab, 7/18/12 to 
7/22/12. Beamtime award # GUP-27851 (2012). 
 
"Fundamental Studies of Clay and Clay-rich mineral reactions with H2O-CO2 fluids: Applications to 
Geological Carbon Sequestration," A.V.G. Chizmeshya. U.S. Department of Energy/Argonne National Lab, 8/3/11 to 
8/7/11. Beamtime award # GUP-23801 (2011). 
 
"Microreactor Beamline Development for Low Energy Focused Beam Applications",  J.R. Diefenbacher and A.V.G. 
Chizmeshya. U.S. Department of Energy/Argonne National Lab, 7/21/11 to 7/25/11. Beamtime award # GUP-23123 
(2011). 
 
70,000 SU Allocation Award – ASU Fulton HPCI 9/1/10-9/2/12. 
 
"Fundamental Studies of Clay and Clay-rich mineral reactions with H2O-CO2 fluids: Applications to 
Geological Carbon Sequestration," A.V.G. Chizmeshya. U.S. Department of Energy/Argonne National Lab, 7/8/10 to 
7/7/11. Beamtime award # GUP-22304 (2010). 
 
"Fundamental Studies of Clay and Clay-rich mineral reactions with H2O-CO2 fluids: Applications to 
Geological Carbon Sequestration," A.V.G. Chizmeshya. U.S. Department of Energy/Argonne National Lab, 2/25/10 to 
3/5/10. Beamtime award # GUP-22801 (2010). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," A.V.G. Chizmeshya, G. Wolf, H. Bearat. U.S. 
Department of Energy/Argonne National Lab, 6/10/09 to 6/14/09. Beamtime award # GUP-11986 (2009). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," A.V.G. Chizmeshya, G. Wolf, H. Bearat. U.S. 
Department of Energy/Argonne National Lab, 11/5/08 to 11/9/08. Beamtime award # GUP10601 (2008). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," A.V.G. Chizmeshya, G. Wolf, H. Bearat. U.S. 
Department of Energy/Argonne National Lab, 2/27/08 to 3/03/08. Beamtime award # G009123 (2008). 
 
50,000 SU Allocation Award – ASU Fulton HPCI 12/22/06-12/21/07. 
 
Provisional Patent (ASU #M2-084) "Externally Controlled Chemical Microreactor for Reaction Investigation Under 
Supercritical and Subcritcal Conditions", co-inventor (2003). 
 
32,000 SU Allocation Award #MP3020001P - Pittsburgh Supercomputer Center 5/31/03-6/1/04 
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(2003). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," A.V.G. Chizmeshya, G. Wolf, H. Bearat. U.S. 
Department of Energy/Argonne National Lab, 7/25/07 to 7/29/07. Beamtime award # G008021 (2007). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," M McKelvy, G. Wolf, J. Diefenbacher, A.V.G. 
Chizmeshya, and G. Shen. U.S. Department of Energy/Argonne National Lab, 2/13/03 to 2/18/03. Beamtime award 
# G000257 (2003). 
 
"In Situ Mechanistic Observations of Serpentine Mineral Carbonation Reaction Processes: Facilitating the 
Engineering of Lower Cost Carbon Dioxide Sequestration Options," M McKelvy, G. Wolf, J. Diefenbacher, A.V.G. 
Chizmeshya, and G. Shen. 7/31/03 to 8/4/03. Beamtime award # G000364 (2003). 

 
 

 
Research Related Press Releases and Media Coverage Mentioning me by Name 
 
 
National:  “SEARCH IS ON THE WAY TO TRAP PLANET-HEATING CARBON DIOXIDE”, by Jeff Nesmith, 

Cox News Service (30 Newspapers), Friday, August 19, 2005. 
 
 “NOW YOU CO2 NOW YOU DON’T” By: Behar, Michael, Popular Science, 01617370, August, Vol. 

267, Issue 2, 2005. 
   
 “SCIENTISTS LOOKING AT WAYS TO TRAP GREENHOUSE GASES: Arizona Study Aims to 

Ease Global Warming” By Juliet Eilperin, Washington Post, Tuesday, February 22, 2005; Page A02  
 
 
Local:  “SET IN STONE”, ASU Research Magazine, Fall 2004 Issue. 
 

“ASU STUDY AIMS TO EASE GLOBAL WARMING: WORK IN TEMPE LAB COULD REDUCE 
GREENHOUSE GASES”, East Valley Tribune, February 23 (2005). 

 
  “MAKING THE HARD STUFF”, ASU Research Magazine, Fall 1998 Issue. 
 
  “AzTE allows company to license ‘designer molecule’ technology”, ASU Insight,  
  Vol. 26, No. 25, February 17 (2006). 
 
 


