ALEXANDER C. DAVIS

	Franklin and Marshall College
P.O. Box 3003,
Lancaster, PA 17604-3003

	Office: (717) 358-6130
Mobile: (765) 490-0184
Email: adavis3@fandm.edu



EDUCATION
	2011
	Ph.D., Chemistry
Purdue University, West Lafayette, Indiana
Thesis: Ab Initio Study of Chain Branching Reactions in the Combustion and Atmospheric Degradation Mechanisms of Hydrocarbons
Advisor: Joseph S. Francisco


	2005
	M.S., Chemistry
University of Western Australia, Perth, Western Australia
Thesis: Effects of Acidity on Bacterial Sulfate Reduction and Metal Bioprecipitation in Acid Rock Drainage Groundwater using Three Different Carbon Sources
Advisor: Allan McKinley


	2001
	B.S., Biochemistry
Purdue University, West Lafayette, Indiana


	2001
	B.S., Environmental Chemistry
Purdue University, West Lafayette, Indiana


TEACHING EXPERIENCE
	07/15-Present
	Visiting Assistant Professor
Franklin and Marshall College
Developed and graded problem sets, laboratory reports and exams, lectured, supervised laboratory classes and maintained course website. Supervised nine undergraduate student researchers. 
· CHM 112 – General Chemistry – Spring 2016, Spring 2017, Spring 2018
· CHM 321 – Physical Chemistry: Kinetics and Thermodynamics – Fall 2015, Fall 2016 and Fall 2017
· CHM 370 – Computer Programming for Scientists – Spring 2018
· CHM 378 – Atmospheric Chemistry – Spring 2017
· CHM 390 – Directed Studies of Chemical Problems – Spring 2016, Fall 2016, Spring 2017, Fall 2017, Spring 2018
· CHM 490 – Independent Study – Fall 2016, Spring 2017, Fall 2017, Spring 2018


	01/15-05/15
	Instructor
Montgomery College – Takoma Park/Silver Spring
Developed and graded problem sets, laboratory reports and exams, lectured, held discussion sessions, supervised laboratory classes and maintained course website.
· CHEM 131 – General Chemistry – Spring 2015


	11/13-05/14
	Chemistry Tutor
WyzAnt Tutoring – Independent contractor
Wrote review material, practice exams and provided homework and laboratory write-up assistance for three D.C. area high school seniors enrolled in AP chemistry.


	08/05-05/09, 08/10-05/11
	Graduate Teaching Assistant
Purdue University
Graded homework, and laboratory reports, held recitation sessions, laboratory classes, office hours and exam review sessions.
· CHM 109: General Chemistry – Fall 2010
· CHM 115: General Chemistry – Fall 2005, Fall 2006, Fall 2008, Spring 2011
· CHM 116: General Chemistry – Spring 2006, Spring 2009
· CHM 224: Analytical Chemistry – Spring 2007
· CHM 621: Advanced Analytical Chemistry – Spring 2008


	08/07-12/07
	Course Supervisor
Purdue University
Wrote homework, quizzes and parts of the exams, supervised 13 graduate teaching assistants for 26 sections of the course and maintained the blackboard course website.
· CHM 116: General Chemistry – Fall 2007


	07/03-11/04
	Graduate Teaching Assistant
University of Western Australia
Graded laboratory reports, and Supervised laboratory classes
· CHM 1105: Introductory Chemistry Lab – Spring 2003
· CHM 1106: Biological Chemistry Lab – Fall 2004
· CHM 3304: Physical Chemistry Lab – Spring 2004


	03/03-11/04
	Chemistry Tutor
University of Western Australia – Trinity College and St. Catherine’s College
Organized and held weekly recitation session and office hours.


	01/98-12/99, 01/01-12/01
	Undergraduate Teaching Assistant
Purdue University
Graded laboratory reports, held laboratory classes, office hours and exam review sessions.
· ENGR 106: Freshman Engineering – Spring 1998, Fall 1998, Spring 1999, 
Fall 1999, Spring 2001, Summer 2001, Fall 2001



RESEARCH EXPERIENCE
	07/15-Present 
	Visiting Assistant Professor
Franklin & Marshall College – Lancaster, PA
· Studied the atmospheric decomposition and combustion mechanisms of dienes and ketoalkoxy radicals, the impact of tunneling on atmospheric and combustion processes, and the mechanisms of anti-oxidants.
· Developed virtual reality molecular model kit and inexpensive instrumentation for use in physical chemistry undergraduate labs. 
· Supervised undergraduate research (9 Students).
· Collaborated with combustion modelers at King Abdullah University of Science and Technology (Mani Sarathy, Zhandong Wang and Samah Mohamed) on the combustion mechanism of hydroperoxyalkylperoxy radicals.
· Reviewed articles for acceptance to scientific journals.


	03/13-06/15
	National Research Council Postdoctoral Research Associate
National Institute of Standards and Technology – Gaithersburg, MD
Advisor: Dr. Jeffrey Manion and Dr. Pamela Chu
· Studied the thermochemistry and kinetics of potential biofuels: the reaction between both hydrogen and methyl radicals with potential biofuels using computational and single pulse shock-tube methods.
· Collaborated with combustion modelers at King Abdullah University of Science and Technology (Mani Sarathy and Mariam Al Rashidi) on the combustion mechanism of dibutyl ether and C2 through C4 alkenes.
· Supervised summer high school and undergraduate research assistants.
· Acted as chemical safety officer for our group (4-6 Employees)
· Participated in committees that organized local conferences including the Postdoc Conference & Career Fair, Rockville, MD, April 4th, 2014 and the NIST Postdoctoral Association Professional Development Day, Gaithersburg, MD, Feb. 19th, 2015.
· Reviewed articles for acceptance to scientific journals.


	06/12-01/13
	Research Consultant
King Abdullah University of Science and Technology – Thuwal, Saudi Arabia
Supervisor: Dr. Mani Sarathy
· Developed standard operating procedures for performing computational investigations of gas phase hydrocarbons.
· Advised on the selection and purchase of computational resources and software packages.
· Trained and supervised postdoctoral researchers in conducting computational studies.
· Collaborated with researchers at Lawrence Livermore National Labs in Livermore, CA and the Tailor-Made Fuels from Biomass group at RWTH Aachen University on developing mechanism for the combustion of fuel components.
· Provided data and wrote articles for publication in chemical journals (5 publications).


	10/12-12/12
	Visiting Scientist
Lawrence Livermore National Laboratory – Livermore, CA
· Trained researchers in conducting computational studies.
· Aided in the development of combustion mechanism for methylcyclohexane.


	07/12-08/12
	Visiting Scientist
Rheinisch-Westfälische Technische Hochschule (RTHW) Aachen University – Aachen, Germany
· Collaborated with researchers on computational studies related to biofuels.


	08/05-08/11
	Graduate Research Assistant
Purdue University – West Lafayette, IN
Advisor: Dr. Joseph S. Francisco
· Conducted research on the combustion and atmospheric decomposition of traditional petroleum fuels using computational methods.
· Supervised six undergraduate, and two graduate research assistants in conducting their own studies.
· Acted as chemical safety officer, IT manager, and purchasing contact for the research group.
· Prepared research articles for publication on the combustion and atmospheric decomposition mechanism of hydrocarbon based fuels (8 publications, including 2 cover articles).
· Prepared oral presentations for international conferences on the gas phase reaction mechanism of hydrocarbons in traditional fuels.
· Review articles for acceptance to scientific journals.
· Acted as liaison with university research computing facility on the purchase of a $300,000 computational cluster.


	06/05-08/07
	Graduate Research Assistant
Purdue University – West Lafayette, IN
Advisor: George M. Bodner
· Conducted research on the misconceptions of entering graduate students and the extent to which teaching elevated the misconceptions.
· Studied the use of symbols used in graduate level group theory courses and their interpretation by students based on their spatial ability.


	03/03-02/05
	Graduate Research Assistant
University of Western Australia, Perth Australia
Advisor: Allan McKinley
· Conducted research on the viability of three different carbon sources for promoting the growth of sulfate reducing bacteria in acid rock drainage contaminated groundwater using soil column studies.
· Investigated the effect of a change in groundwater acidity on the viability of an established bioremediation permeable reactive barrier.


	03/03-02/05
	Guest Researcher
The Commonwealth Science and Industry Research Organization (CSIRO) – Perth, Australia
Supervisor: Bradley Patterson
· Conducted research through a joint research program between CSIRO and the University of Western Australia
· Studied the viability of three different carbon sources for promoting the growth of sulfate reducing bacteria in acid rock drainage contaminated groundwater using soil column studies.
· Investigated the effect of a change in groundwater acidity on the viability of an established bioremediation permeable reactive barrier.





PUBLICATIONS
* Bold author names are undergraduate researchers
1. Davis, A. C., Patterson, B. M., Grassi, M. E., McKinley, A. J., and Robertson, B. S. In Bac-Min 2004 Conference, Proceedings; Australasian Institute of Mining & Metallurgy: Parkville Victoria, 2004; Vol. 2004, p 113-118.
2. Davis, A. C., Patterson, B. M., Grassi, M. E., Robertson, B. S., Prommer, H., and McKinley, A. J., Effects of Increasing Acidity on Metal(loid) Bioprecipitation in Groundwater: Column Studies, Environ. Sci. Technol., 2007, 41(20), p. 7131-7137.
3. Prommer, H., Grassi, M. E., Davis, A. C., and Patterson, B. M., Modeling of Microbial Dynamics and Geochemical Changes in a Metal Bioprecipitation Experiment, Environ. Sci. Technol., 2007, 41(24), p. 8433-8438.
4. Doan, H. Q., Davis, A. C., and Francisco, J. S., Primary Steps in the Reaction of OH Radicals with Peptide Systems: Perspective from a Study of Model Amides, J. Phys. Chem. A, 2010, 114(116), p. 5342-5357.*
5. Davis, A.C., and Francisco, J.S., Ab Initio Study of Hydrogen Migration Across 1-Alkylperoxy Radicals, J. Phys. Chem. A., 2010, 114(43), p. 11492-11505.
6. Davis, A.C., and Francisco, J.S., Ab Initio Study of Hydrogen Migration Across n-Alkyl Radicals, J. Phys. Chem. A., 2011, 115(14), 2966-2977.
7. Davis, A.C., and Francisco, J.S., Ab Initio Study of Key Branching Reactions in Biodiesel and Fischer-Tropsch Fuels, J. Am. Chem. Soc. 2011, 133(47), p. 19110-19124. – Cover Article 
8. Davis, A.C. and Francisco, J.S., Reactivity Trends within Alkoxy Radical Reactions Responsible for Chain Branching. J. Am. Chem. Soc., 2011, 133(45), p. 18208-18219.
9. Davis, A.C. and Francisco, J.S., Ab Initio Study of Chain Branching Reactions Involving Second Generation Products in Hydrocarbon Combustion Mechanisms, Phys. Chem. Chem. Phys., 2012, 14(4), p. 1343-1351. – Cover Article
10. Davis, A.C., Tangprasertchai, N., and Francisco, J.S., Trends in Key Chain Branching Reactions in the Decomposition of Ethylcyclopentyl and Ethylcyclohexyl Radicals, Chem. Eur. J., 2012, 18(36), p. 11296-11305.*
11. Heufer, K.A., Sarathy, S.M., Curran, H.J., Davis, A.C., Westbrook, C.K., Pitz, W.J., Detailed Kinetic Modeling Study of n-Pentanol Oxidation, Energy Fuels, 2012, 26(11), p. 6678-6685.
12. Davis, A.C., and Sarathy, S.M., Computational Study of the Combustion and Atmospheric Decomposition of 2-Methylfuran, J. Phys. Chem. A., 2013, 117(33), p. 7670-7685.
13. Sarathy, S. M., Park, S., Weber, B., Wang, W., Veloo, P., Davis, A.C., Togbe, C., Westbrook, C.K., Park, O., Dayma, G., Luo, Z., Oehlschlaeger, M.A., Egolfopoulos, F., Lu, T., Pitz, W.J., Sung, C., Dagaut, P., A Comprehensive Experimental and Modeling Study of iso-Pentanol Combustion. Combust. Flame. 2013, 160(12), p. 2712-2728.
14. Weber, B.W., Pitz, W.J., Mehl, M., Silke, E., Davis, A.C., Sung, C., Experiments and Modeling of the Autoignition of Methylcyclohexane at High Pressure, Combust. Flame, 2014, 161(8), p. 1972-1983.
15. Davis, A.C., and Francisco, J.S., Hydroxyalkoxy Radicals: the Implications of Intramolecular Hydrogen Bonding on Chain Branching Reactions in the Combustion and Atmospheric Decomposition of Hydrocarbons, J. Phys. Chem. A, 2014, 118(46), p. 10982-11001.
16. Al Rashidi, M., Davis, A. C., Sarathy, S. M., Kinetics of the High-Temperature Combustion of Dibutylether using Composite Computational Methods, Proc. Comb. Inst., 2015, 35(1), p. 385-392.
17. Green, M.C., Dubnicka, L.J., Davis, A.C., Rypkema, H.A., Francisco, J.S., Slipchenko, L.V., Thermodynamics and kinetics for the free radical oxygen protein oxidation pathway in β-structured peptides, J. Phys. Chem. A, 2016, 120 (16) p. 2493-2503.
18. Mohamed, S.Y., Davis, A.C., Rashidi, M.J., Sarathy, S.M., High-Pressure Limit Rate Rules for α-H Isomerization of Hydroperoxyalkylperoxy Radicals, J. Phys. Chem. A, 2018, 112 (14), p. 3626-3639.
19. Tripathi, R., Burke, U., Ramalingam, A.K., Lee, C., Davis, A.C., Cai, L., Selim, H., Fernandes, R.X., Heufer, K.A., Satathy, S.M., Pitsh, H., Oxidation of 2-methylfuran and 2-methylfuran/n-heptane blends: An experimental and modeling study, Combust. Flame, 2018, Accepted.
20. Mohamed, S.Y., Davis, A.C., Rashidi, M.J., Sarathy, S.M., Computational Kinetics of Hydroperoxybutylperoxy Unimolecular Decomposition: A Study of the Effect of Hydrogen Bonding, J. Phys. Chem. A, 2018, In Review.
21. Yoder, C.H., Bollmeyer, M.M., Stepien, K.R., Dudrick, R.N., Davis, A.C., The effect of incorporated carbonate and sodium on the IR spectra of A-, B- and AB-type carbonated apatites, American Mineralogist, 2018, Submitted.*
22. Leber, P., Kidder, K., Viray, D., Dietrich-Peterson, E., Fang, Y., and Davis, A.C., Stereoselectivity in a Series of 7-Alkylbicyclo[3.2.0]hept-2-enes: Experimental and Computational Perspectives, J. Phys. Org. Chem., 2018, Submitted.*
23. Pan, M., Prottor, C., Wagner, D., Davis, A.C., Computational Study of the Combustion and Atmospheric Decomposition of n-Ketoheptyl-m-oxy Radicals. J. Phys. Chem. A, In Preparation.*
PRESENTATIONS
1. Davis, A. C., Patterson, B. M., Grassi, M. E., McKinley, A. J., and Robertson, B. S., In Bac-Min 2004 Conference, Proceedings; Australasian Institute of Mining & Metallurgy: Parkville Victoria, Australia 2004
2. Davis, A.C., Francisco, J.S., Fundamental Chemistry of Alternative Fuels, the 8th International Conference and Exhibition on Chemistry in Industry, Manama, Kingdom of Bahrain, October 
18-20, 2010.
3. Davis, A. C., and Francisco, J. S., Computational Insights into the Combustion Mechanisms of Traditional and Alternative Fuels, Aberdeen Proving Ground, MD, February 2, 2012.
4. Davis, A. C., and Francisco, J. S., What Computational Studies Can Tell Us about the Combustion Mechanisms of Traditional and Alternative Fuels, King Abdulla University of Science and Technology, May 8, 2012.
5. Weber, B. W., Pitz, W. J., Sung, C. J., Mehl, M., Silke, E.J., Davis, A. C., Experiments and Modeling of the Autoignition of Methyl-Cyclohexane at High Pressure, 8th Annual U.S. National Combustion Meeting Park City, UT, USA, May 19-22, 2013.
6. Sarathy, S., Park, S.,  Wang, W.,  Veloo, P.,  Davis, A.,  Togbe, C.,  Weber, B.,  Westbrook, C.,  Park, O.,  Dayma, G.,  Luo, Z.,  Oehlschlaeger, M.,  Egolfopoulos, F.,  Lu, T.,  Pitz, W.,  Sung, J.,  Dagaut, P.,  A Comprehensive Experimental And Modeling Study Of Iso-Pentanol Combustion, 8th Annual U.S. National Combustion Meeting Park City, UT, USA, May 19-22, 2013.
7. Davis, A. C., Manion, J. A., Experimental and Theoretical Study of the Reaction of 2,5-Dimethylfuran with H and CH3, 247th ACS National Meeting & Exposition, Dallas, Texas, March 16-20, 2014.
8. Al Rashidi, M. J., Davis. A. C., Sarathy, S. M., Kinetics of the High-Temperature Combustion Reactions of Dibutylether Using Composite Computational Methods, 35th International Symposium on Combustion, San Francisco, California, August 3-8, 2014.
9. Davis, A. C., Francisco, J. S., Concerted Elimination Vs. Hydrogen Migration in Alkylperoxy Radicals: The Impact of Tunneling at Low Temperatures, Pacifichem 2015, Honolulu, Hawaii, December 15-20, 2015.
10. Mondal, S. D., Davis, A. C., Computational Analysis of the Combustion and Atmospheric Decomposition of the cis and trans isomers of Hydroxyalkenylperoxy radicals, 253nd ACS National Meeting & Exposition, San Francisco, California, April 2–6, 2017.*
11. Mohamed, S. Y., Davis, A. C., Al Rashidi, M. J., Sarathy, M., High-pressure rate rules for hydroperoxyalkylperoxy radicals isomerization reaction, 10th International Conference on Chemical Kinetics, Chicago, Illinois, May 21-25, 2017.
POSTERS
* Bold author names are undergraduate researchers
1. Al Rashidi, M., Davis, A., Sarathy, M. A theoretical approach to the investigation of the reaction kinetics of H-abstraction of dibutylether by H-radical 3rd Saudi Arabian Section of the Combustion Institute Annual Meeting, April 2013, Dahran-KSA
2. Davis, A. C., Manion, J. A., Experimental and Theoretical Study of the Reaction of 2,5-Dimethylfuran with H and CH3, 21st Annual NIST Sigma Xi Postdoctoral Poster Presentation, Gaithersburg, MD, USA, February 12, 2014.
3. Tripathi, R., Lee, C., Davis, A. C., Ramalingam, K., Selim, H., Heufer, K. A., Fernandes, R. X., Pitsch, H., Sarathy, S. M., Ignition Delay Measurements and Detailed Chemical Kinetic Modeling of 2-Methylfuran/n-Heptane Mixtures, 23rd International Symposium on Gas Kinetics and Related Phenomena, Szeged, Hungary, July 20-25, 2014.
4. Davis, A. C., Sarathy, S. M., A Computational Study of C2-C4 Alkene Oxidation, 248th ACS National Meeting & Exposition, San Francisco, California, August 10-14, 2014.
5. Mohamed, S. Y., Davis, A. D., Al Rashidi, M. J., Sarathy, S. M., Rate Rules for Conventional and Alternative Isomerization Pathways of Hydroxyalkylperoxy Radicals at the High-Pressure Limit, 36th International Symposium on Combustion, Seoul, Korea, July 31-August 5, 2016.
6. Mondal, S. D., Davis, A. C., Computational Study of the Combustion and Atmospheric Decomposition of 1,3-pentadiene and 1,4-pentadiene, 252nd ACS National Meeting & Exposition, Philadelphia, PA, August 21-25, 2016.*
7. Protter, C., Davis, A. C., Computational study of the atmospheric decomposition and combustion of 2-Ketohept-n-oxy radical, 45th Mid Atlantic Regional, Hershey, PA, June 4-6, 2016.*
8. Pan, M., Protter, C., Davis, A., Computational study of ketohepoxy radical atmospheric decomposition and combustion. 254th ACS National Meeting & Exposition, Washington, DC, August 20-24, 2017.*
GRANTS AND FELLOWSHIPS
	2016 & 2017
	Franklin & Marshall College: Hackman Summer Research Scholarship: $5,000

	2016 & 2015
	Franklin & Marshall College: Committee on Grants Award: $1000

	2014 & 2013
	National Research Council Research Associate Fellowship $130,000


SERVICE
PROFESSIONAL
	Journal Reviewer
	Journal of Physical Chemistry A 

	
	International Journal of Chemical Kinetics

	
	Journal of Molecular Modeling

	
	Computational and Theoretical Chemistry
Nature Research Journal

	Grant Reviewer
	NSF Review Panel– 2017 

	Meetings
	Henry Hill Symposia, ACS National Meeting 2015, Boston
-Graphic Designer 



INSTITUTIONAL
	09/16-6/18 
	Franklin and Marshall College: 
-Sustainability Committee – Working group on transportation


PROFESSIONAL SOCIETY MEMBERSHIPS
	2007-Present
	American Chemical Society
· Chemistry Education Division
· Environmental Chemistry Division

	2010-Present
	American Association for the Advancement of Science

	2012-Present
	Combustion Institute


HONORS AND AWARDS
	2001
	Outstanding Undergraduate Teaching Assistant – ENGR 106


ADVISEES
HIGH SCHOOL STUDENTS
	
	Dates
	Undergraduate School Attended

	Jessica Young
	June 2013 - August 2014
	University of Maryland



UNDERGRADUATES
	
	Dates
	Graduate School Attended

	Dan Beck
	August 2007 – May 2010
	Purdue University

	Patrick Blachly
	June 2006 – August 2009
	University of California, San Diego

	Carlos Diaz
	May 2007 – August 2007
	

	Hoang Doan
	August 2006 – May 2010
	University of California, Berkeley

	Jonathan Gerber
	August 2006 – May 2007
	

	[bookmark: _GoBack]Narin Tangprasertchai
	 August 2006 – May 2010
	University of Southern California

	Shomith Mondal
	January 2016 – May 2017
	Duke University

	Katie Kidder
	May 2016 – May 2018
	Pennsylvania State University

	Michelle Pan
	May 2016 – May 2018
	National Institute of Health (Post Bac)

	Connor Protter
	May 2016 – May 2018
	

	Heather Hao
	August 2016 – May 2017
	

	Diane Wagner
	August 2016 – May 2017
	

	Victoria Bublin
	May 2017 – May 2018
	

	Horace Facey
	June 2017 – May 2018
	

	Hang Li
	January 2018- May 2018
	



GRADUATE STUDENTS (Co-supervise)
	
	Dates
	Project Title

	Gilberto Jimenez
	January 2009 – August 2011
	Ab Initio Studies on Chain Branching Reactions in Hydrocarbon Combustion

	Mandy Green
	August 2007 – August 2011
	The Effect of Radical Attack on Biologically Important Molecules

	Samah Mohamed
	November 2014 – Present
	



POSTDOCTORAL STUDENTS (Co-supervise)
	
	Dates
	Project Title

	Mariam Al Rachidi
	January 2013 – August 2015
	Ab Initio Study of Dibutylether Combustion Mechanism
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