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RELEVANT EXPERIENCE 
Dr. Sander is a Senior Research Scientist at JPL with more than 40 years of experience in lab 
kinetics, photochemistry and spectroscopy, instrument development and flight missions with 
applications to Earth and planetary atmospheres. Current laboratory studies include kinetics of 
tropospheric reactions of organic peroxy radicals and Criegee biradicals, upper atmospheric 
radical kinetics of HOx, NOx and halogen oxide species, gas-surface reactions relevant to 
methane on Mars, and hydrocarbon reactions important in Titan’s atmosphere. Dr. Sander is 
Chair of NASA’s Panel for Data Evaluation which publishes periodic critical evaluations of 
laboratory data for atmospheric modeling. Another research focus is remote sensing 
spectroscopy for atmospheric trace gases and aerosols. He has developed and deployed 
several atmospheric Fourier transform and dispersive spectrometers at JPL’s Table Mountain 
and CLARS facilities. He is PI and Co-I of NASA technology tasks to develop prototype 
geostationary imaging Fourier transform spectrometers. He has served on the science teams of 
several NASA atmospheric composition instruments including UVSI, TES, OCO, OMI and 
SAGE. Dr. Sander has 159 peer-reviewed publications in chemical kinetics, photochemistry, 
spectroscopy, instrument design and remote sensing. He also serves as the Chief Engineer of 
JPL’s Science Division. 
EDUCATION 
Ph. D., Environmental Engineering Science, California Institute of Technology (1980) 
 minor in Physical Chemistry 
M. S., Environmental Engineering Science, California Institute of Technology (1975) 
B. A., Physics, Pomona College, cum laude (1974) 
 
AREAS OF EXPERTISE 
Laboratory Kinetics and Photochemistry, Chemistry and Composition of Earth and Planetary 
Atmospheres, Remote Sensing of Atmospheric Composition, Emissions of Trace Gases and 
Aerosols in Megacities, Satellite and Ground-Based Instrument Technologies (esp. Fourier 
Transform and Dispersive Spectrometers) 
PROFESSIONAL EXPERIENCE 
Jet Propulsion Laboratory 

Chief Engineer, Science Division     2019-present 
Senior Research Scientist      1996-present 
Manager, Oceanic and Atmospheric Sciences Section  1992-1994 
Lead Scientist, Atmospheric Chemistry Research Element  1994-1996 
Supervisor, Laboratory Studies and Modeling Group  1998-2016 
Research Scientist       1980-1995 
Graduate Research Assistant and Part-Time Academic Employee 1971-1980 

 
California Institute of Technology 
 Visiting Associate in Planetary Science    1998-present 
 Lecturer in Planetary Science and Env. Engineering Science 2002-2004, 2017 
 Visiting Associate in Chemical Engineering    1980-1981 
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University of California, Los Angeles 
 Visiting Professor, Department of Atmospheric Sciences  1996 

Project Scientist, Joint Institute for Regional Earth System  
Science and Engineering (JIFRESSE)    2008-present 

 
CURRENT RESEARCH PROGRAMS 
External 
Laboratory Studies of Tropospheric Chemical Reactions, NASA SMD/ESD (P.I.) 
Laboratory Studies of Reactions Important for Stratospheric Ozone, NASA SMD/ESD (P.I.) 
Ground-Based Remote Sensing of Upper Atmospheric Trace Gases, NASA SMD/ESD (P.I.) 
Mechanistic Studies of Benzene Formation in Titan’s Atmosphere, NASA SMD/PSD (P.I.) 
Validation of SAGE III/ISS Nighttime Measurements of NO3 and NO2, NASA SMD/ESD (P.I.) 
Quantifying Trends in Methane Emissions in the Los Angeles Basin Using Remote Sensing 

Spectroscopy at CLARS, California Air Resources Board (P.I.) 
Radical Spectroscopy for Interpreting Observations of Triton, Pluto and other Kuiper Belt 

Objects, NASA/SMD/PSD (Co-I) 
Internal 
Panchromatic Fourier Transform Spectrometer System Development – SR&TD (P.I.) 
 
PAST RESEARCH PROGRAMS (LAST 10 YEARS) 
Panchromatic Fourier Transform Spectrometer for the GEO-CAPE Mission, NASA IIP (P.I.) 
In-Pixel Digitization ROIC for the GEO-CAPE Mission, NASA ACT (Co-I) 
Advanced Onboard Fault-Tolerant Interferogram Processing, NASA AIST (Co-I) 
Planetary Major Equipment, NASA PSD (P.I.) 
PanFTS Engineering Model for the GEO-CAPE Mission, NASA ESTO IIP (P.I.) 
Megacity Carbon Project, NIST Greenhouse Gas Program, (Co-I) 
Spatial Distributions of O3 Precursors and Greenhouse Gases in the LA Basin, CARB, (Co-PI) 
Validation of SAGE III/Meteosat Measurements of NO3, NASA ESD (P.I.) 
Mechanisms of CH4 Oxidation on Mars, JPL R&TD (P.I.P 
Retrievals of Aerosol Vertical Profiles Using O2 Spectropolarimetry, PDRDF (Co-I) 
 
HONORS AND AWARDS 
NASA Exceptional Achievement Medal    2011, 2015 
NASA Exceptional Service Medal      2007 
AGU Editor’s Citation for Excellence in Refereeing, IEEE Aerospace Conference Best Paper 
Award (2012), JPL Lew Allen Award, Group Achievement Awards (8), Tech Brief Awards (3). 
 
PROFESSIONAL ACTIVITIES 
Chair, NASA Panel for Evaluation of Laboratory Data for Atmospheric Modeling 
JPL Technical Equipment, Facilities and Infrastructure Management (TEFIM) Executive 

Committee 
NASA/WMO Ozone Assessment Report Panel 
NASA Fluorocarbon Lifetime Assessment Panel 
Co-Chair, 23rd Informal Photochemistry Conference, Pasadena, California 
Chair, 2001 Gordon Conference on Atmospheric Chemistry, Newport, R.I. 
Associate Editor, Journal of Geophysical Research – Atmospheres, 1998 



Editorial Board, Internal Journal of Chemical Kinetics, 2000-2002 
Proposal Panel Reviewer, NASA/NSF/EPA 
Program Office Subject Matter Expert for the EV-M GeoCarb Mission 
 
INSTRUMENT DEVELOPMENT 
Fourier Transform Ultraviolet Spectometer (FTUVS). This is a high-resolution UV-visible Fourier 

Transform Spectrometer (FTS) for measurements of atmospheric trace gases. Spectral 
resolution is 0.06 cm-1 (resolving power 500,000 at 300 nm) and spectral coverage is 250-
1000 nm. The instrument is a plane-mirror design that is dynamically aligned. FTUVS is 
deployed at Table Mountain Facility and has been in continuous autonomous operation since 
1997. 

Ozone Spectropolarimeter. A medium resolution grating spectrograph for measurements of the 
polarization state of near-UV sky radiance. Deployed and operated at JPL for measurements 
of the vertical profile of ozone in the troposphere. 

CLARS Fourier Transform Spectrometer.  CLARS-FTS is a high-resolution FTS for remote 
sensing of greenhouse gases and pollutants located at JPL’s California Laboratory for 
Atmospheric Remote Sensing (CLARS) on Mt. Wilson. This instrument is a corner-cube FTS 
with 0.02 cm-1 resolution (resolving power 750,000 at 600 nm) and operates autonomously in 
the 600-2500 nm spectral range with linear polarization capability. 

Aerosol Polarization Spectrometer. This is a portable FTS based on a Bruker laboratory 
instrument for measurements of sky polarization in the O2 A band at 760 nm. The data 
products are measurements of the vertical concentration profiles of aerosols in the lower 
atmosphere. 

Panchromatic Fourier Transform Spectrometer (Pan-FTS).  PanFTS is a very wide-band, high-
resolution imaging FTS with spectral coverage from near-UV to TIR. The design is meant to 
address the requirements for simultaneous remote sensing of multiple trace gases in multiple 
wavebands to obtain passive retrieval of trace gas vertical profiles. The instrument is 
specifically designed for deployment in a geostationary or Molniya orbit as a hosted payload 
on a comsat. A brassboard instrument was constructed under the Instrument Incubator 
Program and has been successfully tested in the field from Mt. Wilson. A version was 
proposed for EV-I (“TROMBONE”) and was ranked “selectable”. 

 
MENTORING (since 1980): 
 Supervision of 34 postdocs, 12 Caltech graduate students, 8 undergraduates and 2 high 

school students. 
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