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of the cosmic axion spin precession experiment (CASPEr), in Microwave Cavities and
Detectors for Axion Research; Springer, Cham (2020). pp 105-121.

PATENTS FILED [73] I. Schwartz, A. J. Parker, S. Knecht, T. Eichhorn, and J. W. Blanchard (2022). Systems and
methods for generation of hyperpolarized materials (U.S. Patent Application Number
18/226,960). United States Patent and Trademark Office. Patent pending.

[74] J. W. Blanchard, D. Budker, J. Eills, M. Kowalska, and K. Kulesz (2021). Radiation-
detected zero- to ultralow-field nuclear magnetic resonance (PCT/EP2021/083136).
European Patent Office. Patent pending.

[75] A. Jerschow, M. Mohammadi, E. Silletta, D. Budker, G. Z. Iwata, Y. Hu, A. Wickenbrock,
and J. W. Blanchard. Systems and methods for magnetic susceptometry of devices with
magnetometry (U.S. Patent US12529725B2). United States Patent and Trademark Of-
fice. Granted 2026.

INVITED
CONFERENCE
LECTURES

[76] J. W. Blanchard. Quantum Diamond Microscopy for Biochemical Analysis. 2nd Mechan-
ick Quantum Biosensing Workshop. October 28, 2025 in College Park, MD, USA.

[77] J. W. Blanchard. Quantum Diamond Microscopy for Biochemical Analysis. 2025 Q-
FARM Biosensing Workshop. August 22, 2025 in Stanford, CA, USA.

[78] J. W. Blanchard. Toward High-Performance NMR Microscopy Detected With Solid-State
Qubits. HyPERiON Microscale NMR and MRI Conference. June 30, 2025 in Ettlingen,
Germany.

[79] J. W. Blanchard. Extreme Nuclear Magnetization. HyperMix. June 14, 2022. Nantes.

[80] J. W. Blanchard. Lower Than Low: Adventures in Zero- to Ultralow-Field NMR. Compact
NMR Conference II. October 11-13, 2021. Online. Plenary.

[81] J. W. Blanchard. Entanglement-enhanced NMR at zero magnetic field. Parahydrogen
Enhanced Resonance Meeting (PERM). June 21, 2021. Online.

[82] J. W. Blanchard. Fundamental physics with zero to ultralow-field NMR: Measuring zero
at zero field. 1st Conference on ZULF NMR. September 3, 2020. Online.

[83] J. W. Blanchard. Parahydrogen-Induced Polarization in Searches for New Physics. Parahy-
drogen Enhanced Resonance Meeting (PERM). July 29, 2020. Online.

[84] J. W. Blanchard. Overview and Status of the Cosmic Axion Spin Precession Experiment
(CASPEr). JEDI Collaboration Meeting. October 8, 2019, Jülich, Germany.

[85] J. W. Blanchard. Nuclear Spin Hyperpolarization in Zero to Ultralow Magnetic Fields.
Spin Chemistry Meeting 2019. August 20, 2019, St. Petersburg, Russia.



[86] J. W. Blanchard and Arne Wickenbrock. CASPEr+. Quantum Connections Session 5:
Axions in Stockholm – Reloaded. November 28, 2018. AlbaNova University Center /
Nordita, Stockholm, Sweden.

[87] J. W. Blanchard. Hyperpolarized Nuclear Magnetic Resonance at Zero and Ultralow Field.
FGMR Annual Discussion Meeting. September 12, 2018, Leipzig, Germany.

[88] J. W. Blanchard. Fundamental Physics with Liquid-State Nuclear Magnetic Resonance.
Annual Meeting of the American Physical Society Division of Atomic, Molecular and
Optical Physics (DAMOP). May 29, 2018, Ft. Lauderdale, FL, USA.

[89] J. W. Blanchard for the CASPEr Collaboration. Hyperpolarized liquid 129Xe for ultralight
dark matter detection. International Xenon Symposium – XeMAT 2018. May 8, 2018,
Philadelphia, PA, USA.

[90] J. W. Blanchard for the CASPEr Collaboration. Status of the Cosmic Axion Spin Preces-
sion Experiment (CASPEr). 12th Patras Workshop on Axions, WIMPs & WISPs. June
21, 2016, Jeju Island, South Korea.

CONFERENCE
LECTURES

[91] J. W. Blanchard. Enzymatic Reactions Observed with Zero- and Low-Field Nuclear Mag-
netic Resonance. American Chemical Society Fall 2025 Meeting. August 20, 2025 in
Washington D.C., USA.

[92] J. W. Blanchard. Enzymatic Reactions Observed with Zero- and Low-Field Nuclear Mag-
netic Resonance. 65th Experimental NMR Conference (ENC) and International Society
of Magnetic Resonance (ISMAR) Conference. April 7, 2025 in Asilomar, CA, USA.

[93] J. W. Blanchard. Progress of the Cosmic Axion Spin Precession Experiment (CASPEr).
61st Experimental NMR Conference (ENC). March 12, 2020 in Baltimore, MD, USA.

[94] J. W. Blanchard for the CASPEr Collaboration. NMR Meets Dark Matter: The Cosmic
Axion Spin Precession Experiment (CASPEr). ISMAR 2017. July 26, 2017 in Quebec
City, Canada.

[95] J. W. Blanchard for the CASPEr Collaboration. Status of the Cosmic Axion Spin Preces-
sion Experiment (CASPEr). 13th Patras Workshop on Axions, WIMPs & WISPs. May
15, 2017 in Thessaloniki, Greece.

[96] J. W. Blanchard for the CASPEr Collaboration. NMR Meets Dark Matter: The Cosmic
Axion Spin Precession Experiment (CASPEr). EUROMAR 2016. July 7, 2016 in
Aarhus, Denmark.

[97] J. W. Blanchard. Direct Observation of Nonsecular Couplings via Zero-Field NMR. IS-
MAR 2015. August 17, 2015 in Shanghai, China.

[98] J. W. Blanchard. Measurement of Untruncated Nuclear Spin Interactions via Zero- to
Ultra-Low-Field NMR. EUROMAR 2015. July 7, 2015 in Prague, Czech Republic.

[99] J. W. Blanchard. Developments in Zero-Field NMR for Chemical Analysis. EUROMAR
2013. July 3, 2013 in Hersonissos, Crete, Greece.

[100] J. W. Blanchard. NMR Characterization of Translational Dynamics in Triethylammonium-
Based Protic Ionic Liquids. EUCHEM Conference on Molten Salts and Ionic Liquids.
March 18, 2010 in Bamberg, Germany.



INVITED
SEMINARS

[101] J. W. Blanchard. Entanglement-enhanced NMR at zero magnetic field. UCLA “Big Quan-
tum Biology” Meeting. April 12, 2021. Online.

[102] J. W. Blanchard. Lower than Low: Introducing Zero- to Ultralow-Field (ZULF) NMR.
Global NMR Discussion Meeting. June 12, 2020, online.

[103] J. W. Blanchard. Measuring the “Impossible” with Nuclear Magnetic Resonance (NMR):
Zero-Field NMR, Molecular Parity Violation, and Ultralight Dark Matter. New York
University. March 17, 2020 in New York City and online.

[104] J. W. Blanchard. Measuring the Unmeasurable with Nuclear Magnetic Resonance (NMR):
Zero-Field NMR, Dark Matter, and Molecular Parity Violation. University of Illinois at
Urbana-Champaign, Materials Chemistry Seminar. January 29, 2020 in Urbana, IL.

[105] J. W. Blanchard. Measuring the Unmeasurable with Nuclear Magnetic Resonance (NMR):
Molecular Parity Violation, Dark Matter, and Zero-Field NMR. Brandeis University
Chemistry Department Seminar. January 12, 2020 in Waltham, MA.

INVITED PUBLIC
LECTURES

[106] J. W. Blanchard. Magnetic Resonance: Quantum Medicine and Quantum Sensing. Howard
County Innovation Summit. June 3, 2025 in Laurel, MD, USA.

[107] J. W. Blanchard for the CASPEr Collaboration. NMR Meets Dark Matter: The Cosmic
Axion Spin Precession Experiment (CASPEr). IoP Public Lecture. October 26, 2016
in Leeds, UK.

TEACHING
EXPERIENCE

University of California, Berkeley, Berkeley, CA

Head Graduate Student Instructor Spring 2013
• Head Graduate Student Instructor for Chemistry 1A

• Delivered introductory chemistry lectures to 800+ undergraduate students
• Developed instructional materials, exams, and demonstrations
• Implemented hybrid in-person/online course design
• Oversaw a team of Graduate Student Instructors

Graduate Student Instructor Fall 2010 and Spring 2012
• Graduate Student Instructor for Chemistry 1A

• Direction of introductory chemistry laboratory and discussion sessions.

STUDENT
MENTORING

Quantum Technology Center, University of Maryland, College Park, MD 2022 – Current
• 11 graduate students, 2 postdoctoral researchers

Helmholtz-Institut Mainz, Johannes Gutenberg Universität, Mainz, Germany 2015 – 2020
• 8 Doctoral, 6 Masters students

SERVICE Reviewer for ACS, APS, AIP, RSC, AAAS, Elsevier, Springer Nature, US National Science
Foundation, Polish National Science Center, and European Research Council

Academic Unit Review Committee, Institute for Research in Electronics and Applied Physics
(IREAP), University of Maryland 2025

Independent assessment panelist for National Nuclear Security Administration, US Department
of Energy 2024

Member of Supervisory Board for ZULF ITN Collaboration Network 2018 – 2020
• Marie Skłodowska-Curie Innovative Training Network for zero- to ultralow-field nuclear

magnetic resonance

Bay Area Scientists in Schools (BASIS), 2011 – 2014
• Outreach

https://www.zulf.eu


Graduate Life Committee, 2011 – 2014
• Student advocacy

FUNDING Army Research Office. W911NF- 24-2-0143 07/2024 – Current
• Solid-State Quantum Sensors: Investigation and Optimization for DOD Relevant Applica-

tions. $3,190,210. Key Personnel.

Army Research Office. W911NF-21-2-0110 05/2021 – 08/2024
• Enabling solid-state quantum sensors with reduced SWAP for DoD applications. Army

Research Office. $590,344. Key Personnel.

AWARDS Hermann von Helmholtz Association of German Research Centres
• 2021 Erwin Schrödinger Prize

⋄ For “Major advances in nuclear magnetic resonance and magnetic resonance imaging”

Helmholtz Association
• Helmholtz Postdoc Programme, 2015 – 2018

EUROMAR 2014
• Student Travel Grant

John Wiley & Sons
• MRC Award for Young Scientists, 2013

National Science Foundation
• Graduate Research Fellow, 2012 – 2014

University of California, Berkeley
• Outstanding Graduate Student Instructor, 2014
• Thelma E. Buchanan Scholarship, 2010 – 2011
• Chemistry Department Scholar, 2010

Arnold and Mabel Beckman Foundation
• Beckman Scholar, 2009 – 2010

Arizona State University
• Hypercube Award, 2010
• Therald Moeller Award, 2007

https://www.helmholtz.de/en/about-us/research-awards/the-stifterverband-science-award-erwin-schroedinger-prize/
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