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Associate Professor of Particle Physics and Astrophysics (without tenure) 2023-Present

Kavli Institute for Particle Astrophysics and Cosmology (KIPAC)
SLAC National Accelerator Laboratory and Stanford University

CMB Department Head 2019-Present
Fundamental Physics Directorate, SLAC National Accelerator Laboratory

Lead Scientist 2020-2023
Wolfgang Panofsky Fellow and Project Scientist 2015-2020
Fundamental Physics Directorate, SLAC National Accelerator Laboratory

Senior Postdoctoral Fellow 2014-2015
Postdoctoral Fellow 2011-2014
Kavli Institute for Particle Astrophysics and Cosmology (KIPAC), Stanford University

Advisor: Prof. Chao-Lin Kuo

Ph.D., Physics 2012
California Institute of Technology, Pasadena, CA
Title: A Dark-Matter Search Using The Final CDMS II Dataset And A Novel Detector Of Sur-
face Radiocontamination
Advisor: Prof. Sunil Golwala
Committee: Prof. Fiona Harrison, Prof. Marc Kamionkowski, Prof. Brad Filippone

M.S., Physics 2008
California Institute of Technology, Pasadena, CA

B.S., Aerospace Engineering 2005
University of Southern California, Los Angeles, CA

South Pole Observatory: BICEP Array and SPT-3G+ 2011-Present

A coordinated observing and analysis program of the BICEP and SPT collaborations at South Pole Research
Station, targeting a sensitivity of o(r) = 0.001 on the tensor-to-scalar ratio. Arrays of compact small-aperture
BICEP polarimeters deeply integrate ~ 1% of the sky to search for primordial gravitational waves, while the
10 meter South Pole Telescope supplies the high-resolution lensing maps used to delens those B-mode data.

* DOE Principal Investigator of the BICEP Array Upgrade Project (2025-present) to populate the
fourth BICEP Array receiver with CMB-54-style detector modules prior to its installation and
commissioning at the South Pole.

¢ SLAC Principal Investigator and Readout L2 manager for SPT-3G+ (2025-present), leading the
microwave SQUID multiplexed readout for a receiver of 24,080 transition-edge sensors at 90 and
150 GHz, planned for installation on the 10 meter South Pole Telescope in early 2029.

® Led the design, construction, testing and deployment (2011-2015) of BICEP’s third generation
receiver, BICEP3, with 10 times greater optical throughput than the previous generation.
e Coordinated BICEP /Keck science observations at South Pole Research Station and oversaw low-

level reduction, map making and data quality assurance (2015-2018). This dataset (BK18) placed
the tightest published constraint on the tensor-to-scalar ratio, 7g 95 < 0.036 at 95% confidence.


https://orcid.org/0000-0002-9957-448X

* Supervised development of analysis and first published constraints on ultralight axionlike fuzzy
dark matter by searching for polarization oscillations in BICEP/Keck CMB data.

Simons Observatory and Advanced Simons Observatory 2016-Present

A CMB scientific collaboration and observatory in the Parque Astrondmico de Atacama in Chile to survey the
southern sky. The first small-aperture telescope began observing in 2023; the 6 meter large-aperture telescope
achieved first light in February 2025.

* Co-Investigator on the NSF-funded Advanced Simons Observatory project (2023—present), lead-
ing the SLAC scope for the build-out and delivery of the detector readout system for the expanded
observatory.

e Fabricated and delivered SMuRF warm readout electronics for the observatory and for the NSF-
funded Advanced Simons Observatory expansion.

* Led optimization of camera sensor and readout chains for the observatory’s 6 meter telescope for
initial science observations.

* Our group leads a comprehensive study of instrument systematic effects on CMB lensing recon-
struction with large-aperture telescope data (2025-present), including readout crosstalk studies
to quantify the level and impact of that systematic on map making and lensing reconstruction.

e Contributed source removal, null tests and results validation for lensing reconstruction with the
large-aperture telescope’s Initial Science Observations; publications in preparation.

¢ Served as L3 scientist for Readout (2018-2022), leading the conceptual design and prototyping of
the microwave-multiplexed superconducting sensor readout system for the observatory’s cam-
eras.

High-density microwave-multiplexed readout of superconducting sensors 2016-Present

SLAC Microresonator RF (SMuRF) Electronics is a high-density, low-noise system for excitation, manipula-
tion and readout of cryogenic superconducting GHz microresonators for CMB bolometry, X-ray calorimetry,
particle detection and quantum computing

¢ Scientific and Project lead for SMuRF. Guided the design and prototyping effort, and led the lab
testing and validation effort for SMuRF architecture with CMB Transition Edge Sensor Bolome-
ters. Achieved 1000x multiplexing factor for TES bolometers.

¢ SMuRF is now deployed across CMB and X-ray instruments, reading out 98,000 transition-edge
sensors at Simons Observatory, the largest deployment of microwave SQUID multiplexing for
TES bolometers as of 2026.

* Leading development of SPECTRA, an open-source RFSoC-based readout platform (SLAC, Fer-
milab and U. Chicago) that pairs SMuRF tone tracking with QICK firmware to span high-channel-
density resonator arrays and MHz-bandwidth quantum sensor readout, serving future CMB
and submillimeter surveys alongside dark matter, coherent neutrino scattering and rare-event
searches.

Quantum sensors for entanglement distribution and rare-event searches 2022-Present

Superconducting photon counters and high-kinetic-inductance devices that enable distribution of entangle-
ment over quantum networks, and low-threshold sensing for dark matter and other rare-event searches.

* Lead of the Photon Sensors project within the Sensors for Entanglement thrust of Q-NEXT (2025-
2030), a DOE National Quantum Information Science Research Center.

* Directing development of high-speed superconducting nanowire single-photon detectors for en-
tanglement distribution, targeting high detection efficiency and low timing jitter at telecommuni-
cation wavelengths.

e Principal Investigator of an LDRD program (2027-2029) on high-kinetic-inductance thin films for
amplification, sensing and quantum information, extending the same materials platform to low-
threshold detectors for dark matter and rare-event searches.
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* Directed construction of the SLAC Detector Microfabrication Facility (2022-2025), a $49M Class-
100, 5,500 sq. ft. superconducting quantum foundry for niobium, aluminum and silicon oxides
and nitrides. Devices for the projects above are fabricated in this facility.

Cosmic Microwave Background Stage-4 (CMB-5S4) 2015-2025
A fourth-generation ground-based cosmic microwave background (CMB) observatory project, proposed for the

2030s and jointly supported by the US DOE and NSF to probe inflation, light relics, large-scale structure,
dark matter, dark energy, and mm-wave transients. The project was cancelled in 2025.

* Served as L2 science lead for Detector Readout from Summer 2019 to 2025. Led the design of
transition-edge sensor bolometer multiplexing and readout for CMB-54, and provided technical
leadership of the $75M instrument subsystem.

* Served as Senior Team Lead for all CMB-54 effort at SLAC, spanning Detectors, Readout, Data
Acquisition, Small Aperture Telescopes, Data Management and Inflation Science Working Group.

¢ Developed with our team internal linear combination foreground cleaning techniques for CMB-54
inflation-search data challenges in the Inflation Science Working Group

PI, Laboratory Directed Research and Development ($485K), DOE 2027-29
High Kinetic Inductance Thin Films for Amplification, Sensing and Quantum Information

PI, South Pole Observatory Upgrades R&D at SLAC ($650K), DOE 2025-Present
Readout and detector R&D for South Pole Observatory upgrades (BICEP Array and SPT-3G+)
Co-I, Q-NEXT 2.0 National QIS Research Center ($1.5M of $37M), DOE 2025-30
Photon counters for quantum entanglement

Co-I, Advanced Simons Observatory/U. Penn subaward ($1.5M of $52M), NSF 2023-28
Build out of detector readout system for Advanced Simons Observatory

PI, Laboratory Directed Research and Development ($1.5M), DOE 2023-26
Experimental Research in Cosmic Inflation and Growth of Structure

PI, DMF Quantum Foundry Construction ($49M), DOE & Stanford 2022-25

Build out of a Class-100 5,500 sq. ft. clean room with photolithography tooling for microfabrication
of niobium, aluminum and silicon oxides and nitrides

PI, CMB-S4 MIE Project at SLAC ($4.8M), DOE 2020-25
Readout, Data Acquisition & Control, Module Assembly & Test prototyping

PI, Laboratory Directed Research and Development ($119K), DOE 2020-21
Superconducting Resonators for Next-Generation Cosmological Probes

Co-I, CMB-54 R&D at SLAC ($250K of $840K), DOE 2020-21
Detectors and Readout research and development

Science PI, Strategic Astrophysics Technology ($1.9M), NASA 2019-22
Microwave Multiplexing Readout Development for Lynx X-ray Observatory

Co-PI, Simons Observatory Center at UCSD ($3.0M of $109M), Simons Foundation 2018-22

Design and Fabrication of detector readout system for Simons Observatory

Co-I, US-Japan Cooperative Research in High Energy Physics ($144K of $250K), DOE = 2018-22
Next Generation of Superconducting Devices for Photon and Particle Sensing: Universal Detector
and Readout Systems for Large-Format Arrays

PI, Early Career Research Program ($2.5M), DOE 2017-22
Development of High-density Microwave-multiplexed Transition Edge Sensor Bolometers for next-
generation CMB Cameras

PI, Wolfgang Panofsky Fellowship ($1.25M), DOE 2015-20
BICEP and CMB-54 program development at SLAC

Member of Detector Microfabrication Facility (DMF) process review committee at SLAC 2026-
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Member of Program Committee for Applied Superconductivity Conference 2026
Member of CMB-54 Survey of Experiments committee, commissioned by DOE and NSF to assess
the landscape of CMB experiments in the 2030s 2024-2025
Chair of Readout session at Applied Superconductivity Conference 2024
Member of Fermi National Accelerator Laboratory Physics Advisory Committee 2021-2024
Member of Astro2020 Decadal Survey Early Career Focus Group 2018
Member of Governing Board, CMB-54 Science collaboration 2018-2020
Member of Scientific Organizing Committee for Coordinating Panel for Advanced Detectors (CPAD)
Instrumentation Frontier Workshop 2018
Chair of Local Organizing Committee for 5th CMB-54 workshop at SLAC 2017
Organizer and chair of CMB science and technologies session at the Kavli/NRAO Radio/mm/submm
Futures II meeting 2016

Peer Reviewer for Journal of Low Temperature Physics, and Proceedings of Millimeter, Submillime-
ter, and Far-Infrared Detectors and Instrumentation for Astronomy
Reviewer on various DOE, NSF and NASA proposal review panels

Early Career Award, Department of Energy, Office of Science 2017
Wolfgang Panofsky Fellowship, SLAC 2015
Antarctic Service Medal And Commendation, National Science Foundation 2014
Graduate Fellow, Phi Kappa Phi Honor Society 2006
Archimedes Circle Award for Outstanding Scholarship, USC 2005
Valedictorian, Viterbi School of Engineering, USC 2005

Undergraduate students mentored

Abdulla AlShirawi, Stanford Physics Undergraduate Research 2024-25
Andy Durham, Stanford Physics Undergraduate Research 2024-25
Haley Gonella, Summer Undergraduate Lab Internship, SLAC 2023
David Koon Concepcion, Stanford Physics Undergraduate Summer Research 2023
Raymond Llata, Stanford Physics Undergraduate Summer Research 2023
Pariya Samandi, Summer Undergraduate Lab Internship, SLAC 2018
Betty Hu, Summer Undergraduate Lab Internship, SLAC 2017
Jennifer Smith, Summer Undergraduate Lab Internship, SLAC 2016
PhD Thesis advisees

Brianna Cantrall, Stanford University 2024-Present
Research Area: Cosmic inflation search with BICEP Array and characterization of galactic foregrounds
Thomas Satterthwaite, Stanford University 2023-Present

Research Area: CMB lensing reconstruction with Simons Observatory and commissioning of the Simons
Observatory Camera Readout System

Cyndia Yu, Stanford University 2016-2023
Dissertation: Large-Scale Observations of the Cosmic Microwave Background

PhD students mentored
Max Silva-Feaver, UC San Diego, Microwave multiplexing for Simons Observatory 2016-2023
Stephen Kuenstner, Stanford University, Microwave multiplexing development 2016-2018

Postdoctoral advisees and fellows
Rui ‘Ray’ Shi, Stanford University, BICEP Array galactic foreground studies and

time-division readout electronics 2025-Present
Carlos Sierra, KIPAC Fellow, Stanford University, mm-wave line intensity
mapping simulations and experiment design 2024-Present

Jia ‘Frank’ Qu, Stanford University, Simons Observatory CMB lensing
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reconstruction 2023-Present

Einstein Fellow 2026-Present
Tristan Pinsonneault-Marotte, Stanford University, Simons Observatory
Readout Subsystem and CMB-LSS cross correlations 2023-Present
David Goldfinger, Stanford University, CMB-54 detector readout system development 2022-2023
Federico Bianchini, Stanford University, CMB inflation foreground cleaning 2020-2024
Ari Cukierman, Stanford University, Ultralight axion searches
with CMB polarization, and BICEP/Keck microwave multiplexing demonstrator 2018-2022
Ed Young, Stanford University, X-ray calorimetry with microwave multiplexing 2018-2021
Sarah Kernasovskiy, Stanford University, Development of SMuRF
for microwave multiplexing 2016-2018
Staff scientists
Emmanuel Schaan, SLAC, Simons Observatory large-scale structure studies, Rubin 2022-Present
Shawn Henderson, SLAC, CMB detector readout systems;
Simons Observatory, BICEP 2017-Present

Research scientists
Cheng Zhang, Stanford University, Design, modeling and fabrication of

superconducting and qubit-based sensors 2025-Present
Dominic Beck, Stanford University, Al techniques for improved CMB data
quality and data processing pipeline speedup 2025-Present

Former members: W.L. Kimmy Wu (Asst. Professor, California Institute of Technology), Kirit Karkare
(Asst. Professor, Boston University), Josef Frisch (Sr. Engineer, Google)

Course instruction

Instructor, Physics 50: Astronomy Laboratory and Observational Astronomy 2015
Introductory Astronomy lab course for undergraduates at Stanford University. 3 hours of lecture
and 4 hours of student observatory lab per week. Supervised 3 teaching assistants.

Stanford/SLAC KIPAC Community Outreach 2013-2018, 2023
Participation in running demonstrations and explaining our research to visitors at KIPAC’s commu-
nity outreach events

Public lectures: “Viewing the beginning of time from the most remote places on Earth”

Randall Museum Lecture, San Francisco Amateur Astronomers 2018
SLAC Public Lecture Series 2017, 2020
Caltech Classroom Connection 2006-2010

Worked with physics teachers at Pasadena High School and John Marshall Fundamental School to
enhance classroom content for their courses. Assisted with labs and classroom activities, gave spe-
cial topics lectures and arranged physics demos typically unavailable at high schools

Prof. Suzanne Staggs, Princeton University, staggs@princeton.edu

Prof. John Kovac, Harvard University, jmkovac@cfa.harvard.edu

Prof. John Carlstrom, University of Chicago and Argonne Lab, jc@kicp.uchicago.edu
Prof. Eva Silverstein, Stanford University, evas@stanford.edu

Prof. Steven Kahn, UC Berkeley, stevkahn@berkeley.edu

Prof. Kent Irwin, Stanford University and SLAC, irwin@stanford.edu
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