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Materials Science

California Institute of Technology, Pasadena, California
September 1994

Advisor: William A. Goddard, 111

Materials Science

California Institute of Technology, Pasadena, California
May 1990

Materials Science and Engineering

University of California, Berkeley, California

May 1988

EMPLOYMENT EXPERIENCE

2020 -
2016 —2020
2016 —2021
2012 -
2012 -
2011 -2016
2011 -
2011 -
2008 —2012
2004 - 2008
2003 — 2004

Associate Dean for Graduate Education, College of Engineering and Applied
Science
University of Colorado Boulder, Boulder, CO

Chair, Department of Chemical and Biological Engineering
University of Colorado Boulder, Boulder, CO

Joint Appointment, National Renewable Energy Laboratory
Department of Energy, Golden, CO

Professor of Chemical and Biological Engineering
University of Colorado Boulder, Boulder, CO

Fellow, Materials Science and Engineering Program
University of Colorado Boulder, Boulder, CO

Associate Chair and Director of the Graduate Program of the Department of
Chemical and Biological Engineering

University of Colorado Boulder, Boulder, CO

Professor by Courtesy of Chemistry and Biochemistry
University of Colorado Boulder, Boulder, CO

Fellow, Renewable and Sustainable Energy Institute
University of Colorado Boulder, Boulder, CO

Associate Professor of Chemical and Biological Engineering
University of Colorado Boulder, Boulder, CO

Assistant Professor of Chemical Engineering

Stanford University, Stanford, CA

Visiting Professor of Chemistry and Chemical Biology
Harvard University, Cambridge, MA



1996 —2004  Assistant Professor of Chemical Engineering and Materials Science and
Engineering
Stanford University, Stanford, CA

1995 -1996 Postdoctoral Research Scientist, Department of Chemical Engineering
Massachusetts Institute of Technology, Cambridge, MA
Advisor: Klavs F. Jensen

1994 — 1995 Postdoctoral Research Scientist, Department of Chemistry
California Institute of Technology, Pasadena, CA
Advisor: William A. Goddard 111

AWARDS AND HONORS

2020 Boulder Faculty Assembly Award for Excellence in Research, Scholarship and
Creative Work, University of Colorado Boulder

2017 Outstanding Research Award, College of Engineering, University of Colorado
Boulder

2017 Outstanding Service Award, Department of Chemical and Biological Engineering,
University of Colorado Boulder

2013 Undergraduate Teaching Award, Department of Chemical and Biological
Engineering, University of Colorado Boulder

2003 NSF US-Japan Nanoscience and Technology Young Scientist Exchange Program

2003 AIChE NorCal Excellence Award for Academic Teaching

1997 Charles Powell Fellow, Stanford University

1993 First Feynman Prize in Nanotechnology

1989 National Science Foundation Minority Fellowship (Declined)

1989 Ford Foundation Fellowship (Declined)

1989 National Defense Science and Engineering Grant Fellowship

1988 Graduate Degrees for Minorities in Engineering and Science (GEM) Fellowship

1986 Douglas G. Allen Scholarship, University of California, Berkeley

1986 Tau Beta Pi-Engineering Honor Society

1985 Ida Sproul Scholarship, University of California, Berkeley

1984 National Hispanic Scholars Scholarship

PROFESSIONAL ACTIVITIES

Affiliations

Fellow of the Materials Science and Engineering Program, University of Colorado at Boulder,
September 2012 —

Fellow of the Renewable and Sustainable Energy Institute of the University of Colorado at
Boulder and National Renewable Energy Laboratory, January 2011 -

Affiliate of the Renewable and Sustainable Energy Institute of the University of Colorado at
Boulder and National Renewable Energy Laboratory, January 2009 - January 2011

Affiliate of the Woods Institute for the Environment, Stanford University, 2004-2008

Society Memberships
American Chemical Society




American Institute of Chemical Engineers
American Institute of Physics

American Physical Society

American Vacuum Society
Electrochemical Society

Materials Research Society

Reviewerships (partial list)

ACS Materials and Interfaces
Advanced Functional Materials
Advanced Energy Materials

Applied Physics Letters

Chemical Physics Letters

Chemistry of Materials

IEEE Transactions on Nanotechnology
Inorganic Chemistry

Journal of Applied Physics

Journal of Chemical Physics

Journal of Physical Chemistry

Journal of the American Chemical Society
Journal of Crystal Growth

Journal of the Electrochemical Society
Journal of Molecular Catalysis
Langmuir

Nanoletters

Nanotechnology

Nature Chemistry

Nature Communications

Physical Review B

Science

Science Advances

Surface Science

Surface Science Letters

Thin Solid Films

Internal Service Activities-Stanford

Co-chair of the Materials Initiative Computational Materials Science Laboratory
Chair of the Chemical Engineering Undergraduate Program, 2002-2007.

School of Engineering Computational Science Committee, (2005).
Latino-Chicano Faculty Committee

Faculty Search Committees in Chemical Engineering and Materials Science and Engineering.
Chemical Engineering Graduate Program Review, 2004-2005.

Chemical Engineering Undergraduate Program Review, 2005-2007.

Chemical Engineering Minority Student Advisor, 2000-2007.

Faculty Representative for Department Computing Systems, 1999-2007.
Department Website Developer and Webmaster, 1997-2003




Faculty Advisor to the American Institute of Chemical Engineers Student Chapter, 2003.
Graduate Admissions Committee — Department of Chemical Engineering, 2001-2005.
School of Engineering Courselet Program — Quantum Simulations

Stanford Engineering and Science Institute Short Course — ALD of High-k Materials, 2004.

Internal Service Activities-University of Colorado

Chair — Department Improvement Committee, 2008-2011.

Organized Department Retreats, 2009, 2010.

Organized Department Advisory Board, 2009, 2010.

Chair-Department Strategic Plan Committee, 2009-2010.

Department Strategic Plan Committee, 2010-2011

Co-chair Department Graduate Admissions, 2009-2010

Faculty Mentor — Prof. Arthi Jayaraman, 2008-2014

Department Fundraising and Alumni Relations Committee, 2011

Biotechnology Building Design Committee - Computer Server Room

East Campus Master Plan Vision Subcommittee, 2010-2011

Boulder Campus Cyberinfrastructure Board, 2011-2016

Faculty Search Committees, Department of Chemical and Biological Engineering

Chair Search Committee, Department of Chemical and Biological Engineering 2012
Campus Representative - Colorado Collaborative Research Computing Board, 2011- 2016
Chair - Curriculum Development Committee - Materials Science Program, 2011- 2012
University Executive Advisory Council to the Graduate School, 2011- 2013

Associate Chair, Graduate Program Director, Department of Chemical and Biological
Engineering, 2011- 2016

Executive Committee - Materials Science Program, 2012 - 2016

Graduate Admissions Committee - Materials Science Program, 2013 -

FLAG Leadership Committee, College of Engineering 2013 - 2014

Strategic Hiring Committee, RASEI, 2014 - 2016

Faculty Affairs Professional Development Director Search Committee, 2018

Engineering Dean Search Committee, College of Engineering and Applied Sciences, 2019-2020
Social Distancing Implementation Committee, College of Engineering and Applied Science -
2020

Department Chair, Department of Chemical and Biological Engineering, 2016 - 2020
Associate Dean for Graduate Education, College of Engineering and Applied Science, 2020 -
First Level Review Committee, College of Engineering and Applied Science, 2020 - 2023
Graduate Program Committee, Materials Science and Engineering Program, 2020 -
Graduate Program Committee, Department of Chemical and Biological Engineering, 2020 -
Graduate Mentoring Committee, Graduate School, 2022 -

CUBit Quantum Initiative, Education Committee, University of Colorado Boulder, 2023 -

External Service Activities

AIChE Area 8 (Electronic Materials) Executive Committee

Northern California Chapter of the AIChE Professional Progress Award Committee
Feynman Prize in Nanotechnology Selection Committee

SRC Multi-scale and Multi-phenomena Modeling and Simulation Work Group
AVS Thin Film Users Group Executive Committee




Ph.D. Thesis Committee, Guanhua Chen, Department of Physics, Hong Kong University of
Science and Technology, Hong Kong, China (2004)

Ph.D. Thesis Committee, Guillaume Mazaleyrat, Laboratoire d'Analyse et d'Architecture des
Systéme du CNRS, Université Paul Sabatier Toulouse III, Toulouse, France (2006)

Ph.D. Thesis Committee, Phillipe de Rouffignac, Department of Chemistry, Harvard University,
Cambridge, MA (2006)

Ph.D. Thesis Committee, Lars Nielsen, Department of Chemistry, Harvard University,
Cambridge, MA (2006)

National Science Foundation, Multiple Panel Reviews.

Science Foundation Ireland, Nanoscience Research Center Review, Panel Chair, December
2012-January 2013.

King Abdullah University of Science and Technology Competitive Grants Program Review
Panel (2018-)

Sustainability Advisory Board, City of Longmont, Colorado (2020-)

King Abdullah University of Science and Technology Postdoctoral Fellowship Review
Committee (2022-)

119 Transportation Corridor Community Advisory Board, Boulder County, Colorado (2021-)

External Professional Activities

Adpvisor to Intel Corporation

Advisor to Applied Materials Corporation
Advisor/Consultant to Acorn Technologies

Adpvisor to and collaboration with Agilent Corporation
Advisor to Samsung Corporation

Adpvisor to Novellus Corporation

Advisor to Torrex Corporation (acquired by Applied Materials 2004)
Advisor to LSI Logic Corporation

Consultant for SC Solutions Corporation

Advisor to Motorola Corporation

Advisor to KLA-Tencor Corporation

Collaboration with General Motors Corporation
Collaboration with Xerox Corporation

Consultant to Vulcan Incorporated

Advisor to Khosla Ventures

Advisor to Zyvex Corporation

Adpvisor to Lux Capital

Adpvisor to First Green Partners

CONFERENCE PROGRAM CHAIRS AND ORGANIZING COMMITTEES

Co-Organizer, Nano and Bio-Nanoscience Research Meeting, Northern California Chapter of
the American Vacuum Society, Stanford University, June 27, 2002.

Program Review Committee, 29" International Symposium on Combustion, Combustion
Institute, Tokyo, Japan, July 2003.

Organizing Committee, Nano and Bio-Nanoscience Research Meeting, Northern California
Chapter of the American Vacuum Society, University of California, Berkeley, June 11, 2003.



Program Vice-Chairman, Area 8e, Electronic and Photonic Materials, American Institute of
Chemical Engineers Annual Meeting, San Francisco, CA, November 2003.

Electronic Materials Topical Conference Vice-Chair, Materials for Microelectronics, American
Institute of Chemical Engineers Annual Meeting, San Francisco, CA, November 2003.

Program Review Committee, 30" International Symposium on Combustion, Combustion
Institute, Chicago, IL, July 2004.

Program Chair, Area 8e, Electronic and Photonic Materials, American Institute of Chemical
Engineers Annual Meeting, Austin, TX, November 2004.

Organizing Committee, American Vacuum Society Atomic Layer Deposition 2005 Conference,
San Jose, CA, August 2005.

Organizing Committee, Renewable Energy Topical Conference, American Vacuum Society
International Symposium, Boston, MA, October 2005.

Organizing Committee, American Vacuum Society Atomic Layer Deposition 2006 Conference,
Seoul, Korea, August 2006.

Program Chair, Area 8e, Electronic and Photonic Materials, American Institute of Chemical
Engineers Annual Meeting, San Francisco, CA, November 2006.

Organizing Committee, North American Catalysis Society National Meeting, Denver, CO, 2017

Electronic Materials Topical Conference co-Chair, Materials for Microelectronics, American
Institute of Chemical Engineers Annual Meeting, Boston, MA, November 2021.

CONFERENCE SESSION CHAIRS

Session Vice-Chair, Fundamentals of Surface Processes on Semiconductors, American Institute
of Chemical Engineers Annual Meeting, Miami, FL, November 1998.

Session Chair, Semiconductor Surface Chemistry: Reactions Involving Metals, American
Chemical Society National Meeting, San Francisco, CA, March 2000.

Session Chair, Semiconductor Surface Chemistry, American Institute of Chemical Engineers
Annual Meeting, Los Angeles, CA, November 2000.

Session Co-Chair, Reaction Kinetics in Electronic Materials Processing, American Institute of
Chemical Engineers Annual Meeting, Reno, NV, November 2001.

Session Chair, Nanoparticle Coatings and Molecular Simulation of Materials Processes,
American Institute of Chemical Engineers Annual Meeting, Indianapolis, IN, November 2002.

Session Chair, High-K Dielectrics, The Third American Vacuum Society Topical Conference on
Atomic Layer Deposition, San Jose, CA, August 2003.

Session Chair, Semiconductor Surface Chemistry, American Institute of Chemical Engineers
Annual Meeting, San Francisco, CA, November 2003.

Plenary Session Vice-Chair, Advanced Microelectronic Processing, American Institute of
Chemical Engineers Annual Meeting, San Francisco, CA, November 2003.



Session Chair, Chemical Vapor Deposition of Electronic Materials, American Institute of
Chemical Engineers Annual Meeting, Austin, TX, November 2004.

Session Vice-Chair, Reaction Kinetics in Electronic Materials Processing, American Institute of
Chemical Engineers Annual Meeting, Austin, TX, November 2004.

Session Chair, Atomic Layer Deposition of Electronic Materials, American Institute of Chemical
Engineers Annual Meeting, Austin, TX, November 2004.

Session Chair, Atomic Layer Deposition, American Institute of Chemical Engineers Annual
Meeting, Cincinnati, OH, November 2005.

Session Chair, Fabrication and Assembly of 1-D Nanostructures, American Institute of Chemical
Engineers Annual Meeting, Cincinnati, OH, November 2005.

Session Co-chair, Surface Reaction Kinetics in Semiconductor Processing, American Institute of
Chemical Engineers Annual Meeting, San Francisco, CA, November 2006.

Session Chair, Modeling and Simulation of Organic Semiconductor Systems, American Institute
of Chemical Engineers Annual Meeting, San Francisco, CA, November 2006.

Session Chair, Complex and Crystalline Oxides, Materials Research Society Spring Meeting,
San Francisco, CA, April 2007.

Session Chair, Atomic Layer Deposition, American Institute of Chemical Engineers Annual
Meeting, Salt Lake City, UT, November 2007.

Session Chair, Atomic Layer Deposition, American Institute of Chemical Engineers Annual
Meeting, Philadelphia, PA, November 2008.

Session Chair, Organic Photovoltaics, Inter-Continental Advanced Materials for Photonics
Summer School, Boulder, CO, July 2012.

Session Chair, Catalysis Modeling and Simulation, North American Catalysis Society Meeting,
Denver, CO June 2017.

Session Chair, Advanced Batteries, American Institute of Chemical Engineers Meeting, Boston,
MA November 2021.

PUBLICATIONS
ARTICLES IN REFEREED JOURNALS

1. Musgrave, C., J. Perry, R. Merkle and W. Goddard III, “Theoretical Studies of a Hydrogen
Abstraction Tool for Nanotechnology,” Nanotechnology 2, 187-195 (1991).

2. Musgrave, C., S. Dasgupta and W. Goddard III, “Hessian Biased Force Field for Polysilane
Polymers,” Journal of Physical Chemistry 99, 13321-13333 (1995). DOL:
10.1021/j100036a004

3. Musgrave, C., S. Harris and W. Goddard III, “The Surface-Radical-Surface-Olefin
Recombination Step for CVD Growth of Diamond. Calculation of the Rate Constant from
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11.

12.

13.

14.

15.

16.

First Principles,” Chemical Physics Letters 247, 359-365 (1995). DOI: 10.1016/S0009-
2614(95)01243-5

Ricca, A., C. Bauschlicher, J. Kang and C. Musgrave, “H Abstraction from a Diamond (111)
Surface in a Uniform Electric Field,” Surface Science 429, 199-205 (1999). DOI:
10.1016/S0039-6028(99)00377-5

Ricca, A. and C. Musgrave, “Theoretical Study of the Cl-Passivated Si (111) Surface,”
Surface Science 430, 116-125 (1999). DOI: 10.1016/S0039-6028(99)00407-0

Wang, G., C. Mui, C. Musgrave and S. Bent, “Cycloaddition of Cyclopentadiene and
Dicyclopentadiene on Si (100)-2x1: Comparison of Monomer and Dimer Adsorption,”
Journal of Physical Chemistry B 102, 6803-6808 (1999). DOI: 10.1021/jp991528x

Widjaja, Y., M. Mysinger and C. Musgrave, “An Ab Initio Study of Adsorption and
Decomposition of NH3 on Si (100)-2x1,” Journal of Physical Chemistry B 104, 2527-2533
(2000). DOI: 10.1021/jp9936998

Mui, C., S. Bent and C. Musgrave, “A Theoretical Study of the Structure and
Thermochemistry of 1,3-butadience on the Ge/Si (100)-2x1 Surface,” Journal of Physical
Chemistry A 104, 2457-2462 (2000). DOI: 10.1021/jp991797n

Kang, J. and C. Musgrave, “A Theoretical Study of the Chemical Vapor Deposition of (100)
Diamond: An Explanation for the Slow Growth of the (100) Surface,” Journal of Chemical
Physics 113, 7582 (2000). DOI: 10.1063/1.1311976

Widjaja, Y. and C. Musgrave, “A DFT Study of Nonlocal Effects on NH3 Adsorption and
Dissociation on Si (100)-2x1,” Surface Science 469, 9-20 (2000). DOI: 10.1016/S0039-
6028(00)00810-4

Senosiain, J., J. Han, C. Musgrave, and D. Golden, “Use of Quantum Methods for a Consistent
Approach to Combustion Modeling: Hydrocarbon Bond Dissociation Energies,” Faraday
Discussions 119 (2001). DOI: 10.1039/B103011F

Senosiain, J., C. Musgrave, and D. Golden, “Use of Quantum Methods with Transition State
Theory; Application to the H-Atom Metathesis Reactions,” Journal Physical Chemistry A
105, 1669-1675 (2001). DOI: 10.1021/jp0024241

Wang, G., C. Mui, C. Musgrave, and S. Bent, “Effect of a Methyl-Protecting Group on the
Adsorption of Pyrrolidine on Si (100)-2x1,” Journal Physical Chemistry B 105, 3295-3299
(2001). DOI: 10.1021/jp004298r

Mui, C., G. Wang, S. Bent, and C. Musgrave, “Reactions of Methylamines at the Si(100)-2x1
Surface,” Journal of Chemical Physics 114, 10170-10180 (2001). DOI: 10.1063/1.1370056

Kang, J. and C. Musgrave, “The Effect of an STM Electric Field on the Chemical Vapor
Deposition of (100) Diamond,” Nanotechnology 12,258 (2001).

Widjaja, Y., and C. Musgrave, “An Ab Initio Study of the Initial Growth Mechanism of
Silicon Nitride on Si (100)-2x1 Using NH3,” Physical Review B 64, 205303-205312 (2001).
DOI: 10.1021/jp9936998
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29.

30.

Hall, M., C. Mui, and C. Musgrave, “DFT Study of the Adsorption of Chlorosilanes on the Si
(100) Surface,” Journal of Physical Chemistry B 105, 12068-12075 (2001). DOI:
10.1021/jp0118874

Kang, J. and C. Musgrave, “A Theoretical Study of the Chemical Vapor Deposition of (100)
Silicon from Silane,” Physical Review B 64, 245330-245340 (2001). DOI:
10.1103/PhysRevB.64.245330

Wang, G., C. Mui, C. Musgrave, and S. Bent, “Example of a Thermodynamically Controlled
Reaction on a Semiconductor Surface: Acetone on Ge (100)-2x1,” Journal of Physical
Chemistry B 105, 12559-12565 (2001). DOI: 10.1021/jp0130580

Lee, S., C. Musgrave, P. Zhao, and J. Stebbins, “Topological Disorder and Reactivity of
Borosilicate Glasses: Quantum Chemical Calculations and >0 and !'B NMR Study,” Journal
of Physical Chemistry B 105, 12583-12595 (2001). DOI: 10.1021/jp012119f

Kang, J. and C. Musgrave, “Prediction of Transition State Barriers and Enthalpies of Reaction
by a New Hybrid Density-Functional Approximation,” Journal of Chemical Physics 115,
11040-11051 (2001). DOI: 10.1063/1.1415079

Kang, J. and C. Musgrave, “The Mechanism of HF/H,0 Chemical Etching of SiO,” Journal
of Chemical Physics 116, 275-280 (2002). DOI: 10.1063/1.1420729

Kang, J. and C. Musgrave, “The Mechanism of Atomic Layer Deposition of SiO2 on the
Silicon (100)-2x1 Surface Using SiCls and H>O as Precursors,” Journal of Applied Physics
91, 3408-3414 (2002). DOI: 10.1063/1.1436294

Widjaja, Y. and C. Musgrave, “A DFT Study of Atomic Nitrogen on the Si(100)-(2x1)
Surface,” Journal Physical Chemistry B 106, 2643-2648 (2002). DOI: 10.1021/jp013335r

Widjaja, Y. and C. Musgrave, “Atomistic Mechanism of the Initial Oxidation of the Clean Si
(100)-2x1 Surface by Oz and SiO> Decomposition,” Journal of Chemical Physics 116, 5774-
5780 (2002). DOI: 10.1063/1.1456036

Mui, C., J. Han, G. Wang, C. Musgrave, and S. Bent, “Proton Transfer Reactions on
Semiconductor Surfaces,” Journal of the American Chemical Society 124, 4027-4038 (2002).
DOI: 10.1021/ja0171512

Widjaja, Y. and C. Musgrave, “Quantum Chemical Study of the Mechanism of Aluminum
Oxide Atomic Layer Deposition,” Applied Physics Letters 80, 3304-3306 (2002). DOI:
10.1063/1.1473237

Kang, J. and C. Musgrave, “A Quantum Chemical Study of the Self-Directed Growth
Mechanism of Styrene and Propylene Molecular Nanowires on the Silicon (100) 2x1
Surface,” Journal of Chemical Physics 116, 9907-9913 (2002). DOI: 10.1063/1.1476005

Widjaja, Y. and C. Musgrave, “Quantum Chemical Study of the Elementary Reactions in
Zirconium Oxide Atomic Layer Deposition,” Applied Physics Letters 81, 304-306 (2002).
DOI: 10.1063/1.1490415

Wang, G., C. Mui, C. Musgrave, and S. Bent, “Competition and Selectivity of Organic
Reactions on Semiconductor Surfaces: Reaction of Unsaturated Ketones on Si (100)-2x1 and
Ge (100)-2x1,” Journal of the American Chemical Society 124, §8990-9904 (2002). DOLI:
10.1021/ja026330w
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38.

39.

40.

41.

42.

43.

Widjaja, Y. and C. Musgrave, “Atomic Layer Deposition of Hafnium Oxide: A Detailed
Reaction Mechanism from First Principles,” Journal of Chemical Physics 117, 1931-1934
(2002). DOI: 10.1063/1.1495847

Filler, M., C. Mui, G. Wang, C. Musgrave, and S. Bent, “Competition and Selectivity in the
Reaction of Nitriles on Ge (100)-2x1,” Journal of the American Chemical Society 125, 4928-
4936 (2003). DOI: 10.1021/ja027887¢

Wang, G., C. Mui, J. Tannaci, M. Filler, C. Musgrave and S. Bent; “Reactions of Cyclic
Aliphatic and Aromatic Amines on Ge (100)-2x1 and Si (100)-2x1,” Journal of Physical
Chemistry B 107, 4983-4996 (2003). DOI: 10.1021/jp026864j

Song, S., D. Golden, R. Hansen, C. Bowman, J. Senosiain, C. Musgrave, and G. Friedrichs,
“A Shock Tube Study of the Reaction NH, + CH4s — NH3 + CH3 and Comparison with
Transition State Theory,” International Journal of Chemical Kinetics 35, 304-309 (2003).
DOI: 10.1002/kin.10131

Akis, R., D. Ferry, C. Musgrave, “Kinetic Lattice Monte Carlo Simulations of Processes on
the Silicon (100) Surface,” Physica E-Low Dimensional Systems and Nanostructures 19, 183-
187 (2003). DOI: 10.1016/S1386-9477(03)00331-X

Senosiain, J., C. Musgrave and D. Golden, “Temperature and Pressure Dependence of the
Reaction of OH and CO: Master Equation Modeling on a High-Level Potential Energy
Surface,” International Journal of Chemical Kinetics 35, 464-474 (2003).
DOI: 10.1002/kin.10144

Widjaja, Y., J. Han and C. Musgrave, “Quantum Chemical Study of Zirconium Oxide
Deposition on the Si (100)-2x1 Surface,” Journal of Physical Chemistry B 107, 9319-9324
(2003). DOI: 10.1021/jp030257u

Mui, C., M. Filler, S. Bent, and C. Musgrave, “Reactions of Nitriles at Semiconductor
Surfaces,” Journal of Physical Chemistry B 107, 12256-12267 (2003). DOI:
10.1021/jp034864t

Widjaja, Y. and C. Musgrave, “Indirect Adsorbate-Adsorbate Interactions Mediated Through
the Surface Electronic Structure of the Si (100)-(2x1) Surface,” Journal of Chemical Physics
120, 1555-1559 (2004). DOI: 10.1063/1.1631932

Han, J., G. Gao, Y. Widjaja, E. Garfunkel, and C. Musgrave, “A Quantum Chemical Study of
ZrOz Atomic Layer Deposition Growth Reactions on the SiO; Surface,” Surface Science 550,
199-212 (2004). DOI: 10.1016/j.susc.2003.12.030

Xu, Y. and C. Musgrave, “A DFT Study of the Al2O3 Atomic Layer Deposition on SAMs:
Effect of SAM Termination,” Chemistry of Materials, 16, 646-653 (2004). DOI:
10.1021/em035009p

Pomerantz, A., J. Han, and C. Musgrave, “Calculating Cumulene/Poly-yne Isomerization
Energies,” Journal of Physical Chemistry A, 108, 4030-4035 (2004). DOI:
10.1021/;p0372744

Heyman, A. and C. Musgrave, “A Quantum Chemical Study of Atomic Layer Deposition of
ALOj3 Using AlICI3 and H»O as Precursors,” Journal of Physical Chemistry B, 108, 5718-5725
(2004). DOI: 10.1021/jp049762x
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Mui, C., Y. Widjaja, J. Kang, and C. Musgrave, “Surface Reaction Mechanisms for Atomic
Layer Deposition of Silicon Nitride,” Surface Science, 557, 159-170, (2004). DOI:
10.1016/j.susc.2004.03.029

Mui, C., S. Bent and C. Musgrave, “A Density Functional Theory Study on the Effect of Ge
Alloying on Hydrogen Desorption from SiGe Alloy Surfaces,” Journal of Physical Chemistry
B, 108, 6336-6350 (2004). DOI: 10.1021/jp037948a

Mui, C. and C. Musgrave, “Atomic Layer Deposition of HfO> Using Alkoxides as
Precursors,” Journal of Physical Chemistry B, 108, 15150-15164 (2004). DOI:
10.1021/;p037507r

Mui, C., S. Bent and C. Musgrave, “A Quantum Chemistry Based Statistical Mechanical
Model of Hydrogen Desorption from Si (100)-2x1, Ge(100)-2x1, and SiGe Alloy Surfaces,”
Journal of Physical Chemistry B, 108, 18243-18253, (2004). DOI: 10.1021/jp0379493

Mui, C. and C. Musgrave, “Initial Oxidation and Hydroxylation of the Ge (100)-2x1 Surface
by Water and Hydrogen Peroxide,” Langmuir, 20, 7604-7609 (2004). DOI:
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Yoon, T., C. Musgrave, S. Johnson and G. Brown, Jr., “Adsorption of Organic Matter at
Mineral/Water Interfaces: I. ATR-FTIR Spectroscopic and Quantum Chemical Study of
Oxalate Adsorbed at the Boehmite (y-AlIOOH)/Water and Corundum (a-Al,Os)/Water
Interfaces,” Geochimica et Cosmochimica Acta, 68, 4505-4518 (2004). DOI:
10.1016/j.gca.2004.04.025

Centoni, S., B. Sadigh, G. Gilmer, T. de la Rubia and C. Musgrave, “First-Principles
Calculation of Free Si (100) Surface Impurity Enrichment,” Applied Physics Letters, 87,
232101-1-3 (2005). DOI: 10.1063/1.2138811

Huang, K., J. Han, A. Cole, C. Musgrave and R. Waymouth, “Homolysis of Weak Ti-O
Bonds: Experimental and Theoretical Studies of Titanium Oxygen Bonds Derived from Stable
Nitroxyl Radicals,” Journal of the American Chemical Society, 127, 3807-3816 (2005). DOI:
10.1021/ja044512f
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Principles Calculation of Intrinsic Defect Formation Volumes in Silicon,” Physical Review B,
72, 195206-1-9 (2005). DOI: 10.1103/PhysRevB.72.195206

Xu, Y. and C. Musgrave, “Atomic Layer Deposition of Hafnium Nitrides Using Ammonia
and Alkylamide Precursors,” Chemical Physics Letters, 407, 272-275 (2005). DOI:
10.1016/j.cplett.2005.03.084

Mui, C. and C. Musgrave, “Initial Nitridization of the Ge (100) 2x1 Surface by Ammonia,”
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Xu, Y. and C. Musgrave, “A Chemical Mechanism for Nitrogen Incorporation into HfO, ALD
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Kelly, M., J. Han, C. Musgrave and G. Parsons, “In-Situ Infrared Spectroscopy and Density
Functional Theory Modeling of Hafnium Alkylamine Adsorption on Si-OH and Si-H
Surfaces,” Chemistry of Materials, 17, 5305-5314 (2005). DOI: 10.1021/cm051064h

Solares, S., S. Dasgupta, Y. Kim, C. Musgrave, P. Schultz, and W. Goddard, “Density
Functional Theory Study of the Geometry, Energetics and Reconstruction Process of Si (111)
Surfaces,” Langmuir, 21, 12404-12414 (2005). DOI: 10.1021/1a052029s

Pornprasertsuk, R., P. Ramanarayanan, C. Musgrave and F. Prinz, “Predicting Ionic
Conductivity of Solid Oxide Fuel Cell Electrolytes from First Principles,” Journal of Applied
Physics, 98, 1-8 (2005). DOI: 10.1063/1.2135889

Mukhopadhyay, A. and C. Musgrave, “Non-Growth Ligand Exchange Reactions in Atomic
Layer Deposition of HfO.,” Chemical Physics Letters, 421, 215-220 (2006). DOI:
10.1016/j.cplett.2006.01.057

Mukhopadhyay, A., J. Sanz and C. Musgrave, “First-Principles Calculations of Structural and
Electronic Properties of Monoclinic Hatnia Surfaces,” Physical Review B, 73, 115330-115337
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COURSE SURVEYS: INSTRUCTOR RATINGS FOR COURSES TAUGHT

Stanford and Harvard ratings are on a scale of 1 to 5, with 1 being excellent and 5 being

poor. University of Colorado ratings are on a 1 to 6 scale with 6 being best. Percentiles

signify percentage of instructors receiving a lower Instructor Rating for the quarter.

Separation Processes

Course Term Enrolled | Responses | Instructor | School %
Taught Rating” | Rating’
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Solid State 96-97

Thermodynamics
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Solid State 97-98

Thermodynamics
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Solid State 98-99
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3) 98-99

Separation Processes
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Units 3) 99-00

Solid State
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Materials
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Molecules &

Materials
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3) 00-01
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Solid State 02-03

Thermodynamics

ChE 444A (G Units Winter 13 12 1.25 1.65 84
3) 02-03

Quantum Simulations

Molecules &

Materials

ChE 130 (UG Units Spring 24 27 1.31 1.75 76
3) 02-03

Separation Processes

ChE 444A (G Units Winter 25 20 1.24 1.70 89
3) 04-05

Quantum Simulations

Molecules &

Materials

ChE 130 (UG Units Spring 27 25 1.48 1.72 64
3) 04-05

Separation Processes

ChE 430 (G Units 3) | Autumn 50 50 2.3 N/A N/A
Statistical Mechanics | 05-06

ChE 444A (G Units Winter 40 25 1.2 N/A N/A
3) 05-06

Quantum Simulations

Molecules &

Materials

ChE 130 (UG Units Spring 14 13 1.2 N/A N/A
3) 05-06

Separation Processes

ChE 430 (G Units 3) | Autumn 27 25 1.6 N/A N/A
Statistical Mechanics | 06-07
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Course Survey: Instructor Rating for Quantum Chemistry (Harvard University —

Converted from 1 to 5 scale, 1 is best)

Chemistry 160 (UG)
Quantum Mechanics

Fall
04-05

45

30

1.3

NA

NA

Course Survey: Instructor Rating for Introduction to Quantum Simulations (University of
Colorado — 1 to 6 scale, 6 being best)

Engineers

Course Term Enrolled | Responses | Instructor | Course %
Taught Rating” Rating

CHEN 4838/5838 Fall 17 14 5.9 5.6 99

(UG/G) 08-09

Quantum Simulations

CHEN 4330 (UG) Spring 49 44 53 4.7 68

Chemical 08-09

Engineering Kinetics

CHEN 4838 Fall 44 35 53 5.0 NA

Energy Fundamentals | 09-10

CHEN 4330 (UG) Spring 47 40 5.0 4.7 NA

Chemical 09-10

Engineering Kinetics

CHEN 4838/5838 Fall 33 26 5.5 52 NA

(UG/G) 10-11

Quantum Simulations

CHEN 4838 (UG) Fall 48 36 53 4.9 NA

Energy Fundamentals | 10-11

CHEN 4330 (UG) Spring 58 45 3.6 3.8 NA

Chemical 10-11

Engineering Kinetics

CHEN 4838 (UG) Fall 38 28 5.2 5.1 NA

Energy Fundamentals | 11-12

Course Quarter | Enrolled | Responses | Instructor | Course | Percentil
Taught Rating” Rating e

CHEN 4330 (UG) Spring 41 18 5.7 53 NA

Chemical 11-12

Engineering Kinetics

CHEN 1211 (UG) Fall 441 182 3.8 3.9 NA

Gen. Chemistry for 12-13

Engineers

CHEN 4838 (UG) Spring 39 33 5.9 5.6 NA

Energy Fundamentals | 12-13

CHEN 1211 (UG) Fall 308 163 3.8 3.9 NA

Gen. Chemistry for 13-14
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CHEN 4521 (UG) Spring 188 140 3.1 2.8 NA
Physical Chemistry 13-14

for Engineers

CHEN 4521 (UG) Spring 106 80 4.9 4.2 NA
Physical Chemistry 14-15

for Engineers

CHEN 4521 (UG) Spring 98 82 3.9 3.5 NA
Physical Chemistry 14-15

for Engineers

CHEN 5838 (G) Fall 30 25 5.4 4.7 NA
Quantum Simulations | 15-16

CHEN 4521 (UG) Spring 91 78 4.6 4.2 NA
Physical Chemistry 15-16

for Engineers

CHEN 4521 (UG) Spring 96 78 4.5 4.0 NA
Physical Chemistry 15-16

for Engineers
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