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Education

2000 Ph.D. Physics, University of Chicago
1999 M.S. Physics, University of Chicago
1993 B.A. Physics, magna cum laude, Rice University

Doctoral thesis

Composition and Spectrum of Cosmic Rays at the Knee as Measured by the CASA-BLANCA Ex-
periment. Advisor: René Ong

Research and Teaching Appointments

Senior Research Associate, University of Colorado and NIST, 2010-present

Member of NIST’s Quantum Sensors Project, working on TES-based microcalorimeters for high-
precision spectroscopy of x rays and gamma rays. Leading the development of a high-throughput
data analysis pipeline for microcalorimeter data. Developing new physics applications for mi-
crocalorimeters.

ARRA Fellow and Affiliate, NIST Boulder Labs, 2010-12
Member of NIST’s Quantum Sensors Project, continuing to participate in two observational cos-
mology projects: ABS and ACTpol.

Assistant Professor of Physics, Princeton University, 2003-10

Led the data analysis pipeline and the site data acquisition software for the Atacama Cosmology
Telescope (ACT). Led the optical design of ACT and the silicon lens development effort. Supervised
students working on control software, analysis code, readout electronics, motion control, and analysis
of radio point sources. Worked on instrument design, systematic errors, and observation strategy
for the Atacama B-mode Search (ABS) and for ACT’s polarization camera upgrade, ACTpol.

Robert H. Dicke Postdoctoral Fellow, Princeton University, 2000-03
Worked on the design and deployment of MINT, a millimeter interferometer for CMB studies, which
observed in Chile in late 2001. Led the calibration and the analysis of MINT CMB data.

Graduate Research Assistant, University of Chicago, 1994-99
Designed, built, operated, and calibrated a new array of 144 atmospheric Cherenkov detectors, and
determined properties of the cosmic ray composition in the 1 to 10 PeV range.

Graduate Teaching Assistant, University of Chicago, 1994-98
Assisted in the graduate particle physics course; taught introductory undergraduate physics labs.

Current Experiments

NIST Quantum Sensors Project including: x-ray metrology; tomography of integrated circuits;



Joseph W. Fowler

synchrotron instruments at NSLS, SSRL, APS, BESSY; HOLMES; and energy-dispersive x-ray
diffraction.

Past Experiments

Atacama Cosmology Telescope (ACT), ACT Polarization Camera (ACTpol), Atacama B-mode
Search (ABS), Millimeter Interferometer (MINT), Chicago Air Shower Array (CASA-MIA), Broad
Lateral Non-imaging Cherenkov Array (CASA-BLANCA).

Awards and Honors

Physical Measurement Laboratory Distinguished Associate Award, NIST, 2019
Physical Measurement Laboratory Distinguished Associate Award, NIST, 2017
Physical Measurement Laboratory Distinguished Associate Award, NIST, 2015
American Recovery and Reinvestment Act Fellowship, NIST, University of Colorado, 2010
Engineering Council Award for Excellence in Teaching, Princeton University, 2004
Robert Dicke Postdoctoral Fellowship, Princeton University, 2000

David Grainger Graduate Fellowship, University of Chicago, 1998

Nathan Sugarman Award for graduate research, University of Chicago, 1997
Valentine Telegdi Prize for the qualifying exam, University of Chicago, 1994
National Science Foundation Graduate Fellowship, University of Chicago, 1993
Robert McCormick Graduate Fellowship, University of Chicago, 1993

Phi Beta Kappa, Rice University, 1993

Tom Bonner Prize in Physics, Rice University, 1992

Research Interests

I develop techniques and software to analyze data generated by very high-resolution microcalorime-
ters for x-ray and gamma-ray detection. These techniques include energy calibration, real-time
processing, and analysis beyond the standard optimal-filter approach. I have pioneered the use of
cryogenic microcalorimeters for metrological x-ray measurements. 1 work to reduce or eliminate
problems presented by sensor nonlinearity, pulse pile-up, cross-talk, and non-white sensor noise.
I work on problems in the design of superconducting sensors and their multiplexed SQUID-based
readout systems.

I also made observations of the cosmic microwave background radiation, working on experiments
to measure both the small-scale secondary anisotropies (ACT and ACTpol) and the large-scale po-
larization signals (ABS). On the instrument side, I take a particular interest in controlling systematic
errors, data acquisition and instrument control systems, optical design, and computer modelling of
instruments. I directed the initial ACT data analysis pipeline.
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