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Research Interests:  Aerosol microphysics, chemistry, and thermodynamics; global and regional 

scale chemical transport models; policy applications of air quality models; aerosols and climate; 

cloud condensation nuclei; process-based emissions models; atmospheric ammonia; organic 

aerosol modeling. 

 

Education 

 

Ph.D., Chemical Engineering, California Institute of Technology, 2001 
MS, Chemical Engineering, California Institute of Technology, 1998  

BS, Chemical Engineering, Cornell University, 1996 

 

Professional Positions 

 

Carnegie Mellon University, Department of Civil and Environmental Engineering and 

Department of Engineering and Public Policy, Assistant Professor (August 2001-June 

2006), Associate Professor (July 2006-June 2010), and Full Professor (July 2010-present). 

Center for Atmospheric Particle Studies (Carnegie Mellon University), Director, July 2013-

present. 

University of Maryland Baltimore County and NASA Goddard Space Flight Center, Visiting 

Senior Research Scientist, June – August 2010. 

Intel, Summer Intern in Microcontamination, Summer 1996. 

Sandia National Laboratories, Co-op Intern, Combustion Research Facility, Fall 1994 and 

Summer, 1995. 

 

Teaching Experience 

 

Professor, Carnegie Mellon University: Air Quality Engineering, Climate Change Science and 

Policy, Engineering and Public Policy Project, Fluid Mechanics, Fundamentals of Atmospheric 

Aerosols, Grand Challenge Freshman Seminar: Climate Change; Introduction to Meteorology, 

Mathematical Modeling of Environmental Systems. 

Teaching Assistant, Caltech: Atmospheric Chemistry, Thermodynamics. 

Teaching Assistant, Cornell: Introduction to Chemical Engineering. 

 

Honors 

 

Fulbright Scholar, “Global Implications of Emerging Organic Aerosol Chemistry”, resident at the 

Institute of Atmospheric Sciences and Climate of the Italian National Research Council (ISAC-

CNR) in Bologna, Italy; January – April 2012. 

Visiting Senior Research Scientist, University of Maryland Baltimore County and NASA 

Goddard Space Flight Center, June – August 2010. 

Environmental Science and Technology: Editor’s Choice Paper Award, Policy Analysis: First 

Runner-Up, January 2008. 
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Carnegie Mellon University 

Pittsburgh, PA 15213 
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American Association for Aerosol Research: Sheldon K. Friedlander Award (Outstanding 

Dissertation), 2004. 

 

Journal of Geophysical Research Excellence in Refereeing (2003); Fannie and John Hertz 

Foundation Graduate Fellow (1996-2001); AIChE Twin Tiers Outstanding Undergraduate 

Scholar (1996); Cornell Alumni Association of Greater Rochester Scholarship (1995-1996). 
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Florida Department of Environmental Protection (Invited Webinar), “Reduced-Complexity 

Models for Air Quality Impact Assessment”, October 2017. 

American Association for Aerosol Research (Tutorial at Annual Meeting), “Chemical Transport 

Modeling of Aerosols”, October 2017. 

US Environmental Protection Agency (Invited Webinar), “Carnegie Mellon University Ammonia 

Modeling and Emissions Inventory”, June 2017. 

US Environmental Protection Agency, Air-Climate-Energy Centers Meeting, Cambridge, MA 

(Invited), “Reduced-Complexity Models for Air Quality Impact Assessment”, June 2017. 

Carnegie Mellon University Climate and Energy Decision-Making Center (Invited), “Aerosols 

and Climate”, May 2017. 

Phipps Conservatory (Invited), Workshop: One Health, One Planet, “Air Quality – 

Decentralized”, April 2017. 

American Association for Aerosol Research (Tutorial at Annual Meeting), “Chemical Transport 

Modeling of Aerosols”, October 2015. 

Carnegie Mellon University Climate and Energy Decision-Making Center (Invited), “EASIUR 

Air Quality Social Costs”, May 2015. 

Scripps Institute of Oceanography (Invited), “Global Simulations of Tropospheric Cloud 

Condensation Nuclei”, April 2015. 

Chinese Academy of Sciences, Guangzhou Institute of Geochemistry (Invited), “Global 

Simulations of the Sources and Formation of Cloud Condensation Nuclei”, April 2015. 

Tsinghua University (Invited), “Global Simulations of Cloud Condensation Nuclei”, April 2015. 

Chinese Academy of Sciences, Institute for Atmospheric Physics (Invited), “Health and Climate 

Impacts of Atmospheric Aerosols: Results from Chemical Transport Modeling”, April 

2015. 

Cornell University Ezra Roundtable (Invited), Cornell University, “Bringing Air Quality 

Modeling to Systems-Level Analysis”, March 2015. 

Indiana University of Pennsylvania (Invited), “The Chemistry and Microphysics of Cloud-

Nucleating Particles”, February 2015. 

Climate and Energy Decision-Making Center (Invited), Carnegie Mellon University, “Crash 

Course in Air Pollution for Policy Analysts”, September 2014. 

Telluride Workshop on Organic Aerosols (Invited), “Global organic aerosols: models and 

observations”, July 2014. 

Allegheny County Climate and Health Workshop (Invited), “Climate Change: Ozone and 

PM2.5”, May 2014. 

International Aerosol Modeling Algorithms Conference (Invited), “Representing the Nucleation 

Mode in Chemical Transport Models”, December 2013. 

Cornell University (Invited), “Modeling atmospheric particles and climate change”, November 

2013. 

American Association for Aerosol Research (Tutorial at Annual Meeting), “Chemical Transport 

Modeling of Aerosols”, October 2013. 



University of Akron (Invited), “Global modeling of atmospheric particles, clouds, and climate 

change”, September 2013. 

Climate and Energy Decision-making Center (Invited), “The role of black carbon in the climate 

system”, May 2013. 

Environmental Protection Agency (Invited), “Ammonia Emissions from Livestock: a Process-

Based Modeling Approach”, November 2012. 

Workshop on Atmospheric Aerosol Formation and Early Growth (Invited), “What do models tell 

us about nucleation and CCN?”, August 2012. 

Università degli Studi dell’Aquila (Invited), “Sources of Cloud Condensation Nuclei”, July 2012. 

Alpine Summer School: Climate, Aerosols, and the Cryosphere (Invited), “Organic Chemistry of 

SOA Formation”, June 2012. 

Alpine Summer School: Climate, Aerosols, and the Cryosphere (Invited), “Aerosols and the 

Climate System”, June 2012. 

Università di Catania (Invited), “Atmospheric Chemistry Models: Applications to Climate 

Science and Air Quality Policy”, June 2012. 

Particles and Climate Change Forum, University of Helsinki (Invited), “Climate models: can they 

get particles ‘right’?”, May 2012. 

Joint Research Centre of the European Commission (Invited), “Closing the gaps on global 

organic aerosol”, November 2011. 

ISAC-CNR (Invited), “An Emerging Picture of the Sources of Cloud Condensation Nuclei”, 

October 2011. 

ISAC-CNR (Invited), “Global Organic Aerosol: New Models and Measurements”, October 2011. 

Goldschmidt Conference (Invited), “Evaluating New Particle Formation, Growth, and CCN 

Formation in Global Models”, August 2011. 

Massachusetts Institute of Technology (Invited), “Advancing the Predictive Power of Global 

Aerosol Models: Organic Chemistry and CCN”, May 2011. 

University of Pittsburgh (Invited), “Aerosols, Clouds, and Climate”, March 2011. 

American Geophysical Union Fall Meeting (Invited), “Model-Measurement Integration for 

Global Aerosols: Old and New Challenges”, December 2010. 

UC Berkeley (Invited), “A New Model of Global Organic Aerosol Chemistry”, November 2010. 

American Association for Aerosol Research (Tutorial at Annual Meeting), “Chemical Transport 

Modeling of Aerosols”, October 2010. 

University of Maryland (Invited), “Closing the Gaps on Global Organic Aerosol”, August 2010. 

Telluride Workshop on Atmospheric Chemistry (Invited), “Nucleation, CCN, and the Indirect 

Effect”, August 2010. 

NASA Goddard Space Flight Center (Invited), “Global Modeling of Organic Aerosol and Cloud 

Condensation Nuclei: Finding the Right Observations”, June 2010. 

NASA Goddard Space Flight Center (Invited), “Cloud Condensation Nuclei: Processes and 

Observations”, April 2010. 

Columbia University (Invited), “Global Organic Aerosol: Chemistry, Volatility and Cloud 

Condensation Nuclei”, March 2010. 

Washington University (Invited), “Where Do Cloud Condensation Nuclei Come From?”, 

November 2009. 

American Association for Aerosol Research (Tutorial at Annual Meeting), “Chemical Transport 

Modeling of Aerosols”, October 2009. 

Gordon Conference on Atmospheric Chemistry (Invited), “CCN Formation on the Global Scale: 

Microphysics and Chemistry”, August 2009. 

American Chemical Society (Invited), “Airborne Particles, Clouds and Climate Change”, August 

2009. 

Goldschmidt Conference (Invited), “Air Quality in a Changing Climate”, June 2009. 



Washington State University (Invited), “Ammonia Emissions Controls: A Cost-effective Strategy 

for Reducing PM2.5 Concentrations”, March 2009. 

Kent State University (Invited), “Nucleation, Primary Particles, and Climate”, November 2008. 

Cloud Aerosol Feedbacks and Climate Annual Workshop (Invited), “Assessing the aerosol 

indirect effect with a global aerosol microphysical models”, Toronto, March 2008. 

NitroEurope Conference (Invited Keynote Speech), “Aerosol-Climate Interactions and the 

Nitrogen Cycle”, February 2008. 

Workshop on Aerosol-Climate Interactions in Tropical Regions (Invited Talk), “Impacts of 

Primary Emissions and Nucleation on Global CCN”, February 2008. 

Workshop on Aerosol-Climate Interactions in Tropical Regions (Invited Talk), “Global Aerosol 

Microphysics Models: Tools for Assessing Uncertainties in the Indirect Effect”, February 

2008. 

Fourth Accent Barnsdale Expert Workshop (Invited), “Effect of Climate Change on Particulate 

Matter”, November 2007. 

National Atmospheric Deposition Program Annual Meeting (Invited Talk), “Air Quality and 

Climate Change”, September 2007. 

American Chemical Society Annual Meeting (Invited Talk), “Agricultural Ammonia Emissions, 

Uncertainty, and Applications to Air Quality Modeling”, September 2006. 

Telluride Workshop on Organic Particles in the Atmosphere (Invited Talk), “Organic Aerosols as 

CCN: Magnitude of Contribution and Key Uncertainties”, August 2006. 

Electric Power Research Institute (Invited Talk), “Ammonia: Environmental Impacts, Emissions, 

Inorganic PM2.5, and the Clean Air Interstate Rule”, July 2006. 

Santa Fe Climate Prediction Uncertainties Workshop (Invited Talk), “Aerosol-cloud interactions: 

What do in-situ observations tell us and how can it constrain and improve modeling of the 

indirect effect?”, July 2006. 

Climate Decision-Making Center (Invited Talk), “Effects of Airborne Particles on Climate: an 

Expert Elicitation”, March 2006. 

European Aerosol Conference (Invited Talk), “Factors Controlling the Tropospheric CCN 

Budget”, August 2005. 

National Oceanic and Atmospheric Administration (Invited Seminar), “Efficient Computational 

Modeling of Aerosol-Climate Interactions”, May 2005. 

University of New Hampshire (Invited Seminar), “Tropospheric CCN Formation”, March 2005. 

National Center for Atmospheric Research Workshop on Chemistry-Climate Interactions (Invited 

Talk), “Aerosol Formation and Chemistry: Sensitivity of CCN to Chemistry and 

Microphysics”, February 2005. 

Society of Environmental Journalists, “Airborne Particulate Matter: An Update on Recent 

Research”, October 2004. 

Forum on Aerosol Science and Technology (Invited Talk), “Making Progress Towards 

Understanding Aerosol-Climate Interactions”, June 2004. 

Georgia Institute of Technology (Invited Seminar), “Insights into Aerosol Climate Forcings from 

Global Microphysics Models”, February 2004. 

American Association for Aerosol Research PM Meeting (Invited Talk), “Aerosols and Climate”, 

April 2003. 

National Center for Atmospheric Research Workshop on Chemistry-Climate Interactions (Invited 

Talk), “Aerosols: What are we missing?  What should we do in the future?”, February 

2003. 

Goddard Institute for Space Studies (Invited Seminar), “Representing tropospheric aerosols in 

global climate models”, February 2002. 

Northern Aerosol Regional Climatological Model Workshop (Invited Talk), “Size-resolved 

aerosol microphysics in global models: sensitivity to nucleation and primary particles”, 

March 2001. 



 

Memberships and Professional Service 

 

American Association for Aerosol Research (AAAR): member, past Internet Committee chair, 

By-Laws Committee; American Geophysical Union (AGU); American Society of Civil Engineers 

(ASCE); European Geosciences Union (EGU); Allegheny County Health Department Air Toxics 

New Guidelines Proposal Committee, 2010-2012; Commonwealth of Pennsylvania Department of 

Environmental Protection Air Quality Technical Advisory Committee (PA DEP AQTAC), 2003-

2009; United States Environmental Protection Agency Clean Air Scientific Advisory Committee 

Particulate Matter Review Panel, 2015-2018. 

 

 


