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Theory Group  

Asimina Arvanitaki (also part of New Forces and Tests of Gravity group) 

Asimina Arvanitaki is the Stavros Niarchos Foundation Aristarchos Chair 
in Theoretical Physics at Perimeter Institute. She is a world-leading 
particle theorist making connections between theoretical predictions 
and experiments employing the latest advances in other fields of 
physics such as atomic clocks and precision metrology as well as 
gravitational wave detectors. Asimina has pioneered new Dark Matter 
searches as well as experiments that look for new forces in nature. She 
showed that astrophysical black holes can be used to diagnose the 
presence of new particles in our nature through the effect of 
superradiance. This effect can also give rise to new gravitational wave 
signals at experiments such as LIGO.  

She is the recipient of the 2017 New Horizons Prize in Physics from the Breakthrough 
foundation and she holds a PhD from Stanford University. 

 

Peter W. Graham (also part of Gravitational Detectors group) 

After completing his undergraduate work at Harvard, Peter Graham 
received his PhD from Stanford in 2007. He was a postdoctoral research 
associate for one year with the particle theory group at SLAC and then 
took a postdoctoral position with the Stanford Institute for Theoretical 
Physics in the Physics Department.  

He is broadly interested in theoretical physics beyond the Standard 
Model which often involves cosmology, astrophysics, general relativity, 
and even atomic physics. The Standard Model leaves many questions 
unanswered including the nature of dark matter and the origins of the 
weak scale, the cosmological constant, and the fundamental fermion 
masses. These clues are a guide to building new theories beyond the 

Standard Model. He recently proposed a new solution to the hierarchy problem which uses 
dynamical relaxation in the early universe instead of new physics at the weak scale. 

Peter is also interested in inventing novel experiments to discover such new physics, frequently 
using techniques from condensed matter, atomic physics, or astrophysics. He is a proposer and 
co-PI of the Cosmic Axion Spin Precession Experiment (CASPEr) and the DM Radio experiment. 
CASPEr uses nuclear magnetic resonance techniques to search for axion dark matter. DM Radio 
uses high precision magnetometry and electromagnetic resonators to search for hidden photon 
and axion dark matter. He has also proposed techniques for gravitational wave detection using 
atom interferometry. 
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David E. Kaplan 

David E. Kaplan received his PhD from the University of Washington in 
1999. He had postdocs at the University of Chicago/Argonne National 
Lab and SLAC and joined the faculty at Johns Hopkins in 2002. David 
discovers possible theoretical extensions to the standard model of 
particle physics and cosmology, and then novel ways to discover those 
and other models. David is a Fellow of the APS and has been named an 
Outstanding Junior Investigator by the DOE, a Kavli Frontiers Fellow of 
the NAS, and an Alfred P. Sloan Fellow.  

 

 

 

Maxim Pospelov (also part of Short Distance Physics from Precision Experiments group) 

Maxim Pospelov is the professor of physics and astronomy at the 
Univeristy of Victoria, and an associate member of Perimeter Institute. 
He works at the intersection of particle, nuclear and atomic physics with 
cosmology. He is known for seminal works in Big Bang Nucleosynthesis, 
methods of detecting light dark matter, and precision calculations for 
tests of fundamental symmetries of particle physics. Maxim is the 
recent recipient of Craigdarroch Silver Medal for Excellence in Research 
from the Univeristy of Victoria. He holds a PhD from Budker Institute of 
Nuclear Physics, Novosibirsk, Russia.  

 

 

Surjeet Rajendran (also part of Light Dark Matter group and Gravitational Wave Detectors 
group) 

Surjeet Rajendran graduated from Caltech in 2004 with a degree in 
mathematics and subsequently pursued a Ph D in Physics from Stanford 
(Graduated 2009). He was the Madansky postdoctoral fellow at Johns 
Hopkins and is presently the Henry Shenker Professor of Physics. He 
joined the UC Berkeley Physics Department in July 2014. 
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Nima Arkani-Hamed 

Nima Arkani-Hamed is a Professor in the School of Natural Sciences at 
the Institute for Advanced Study. He is a leading particle physicist who 
has developed theories on emergent extra dimensions, “little Higgs 
theories” and recently proposed new models that can be tested using 
the Large Hadron Collider (LHC) at CERN in Switzerland.  He is also a 
member of the Perimeter Scholars International faculty.  
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Short Distance Physics from Precision Experiments  

David DeMille  

David DeMille is a Professor of Physics at Yale University. David 
received his Ph.D. from the University of California, Berkeley in 1994 
and joined the faculty at Yale in 1998. He is the recipient of awards 
including the Francis M. Pipkin Award of the American Physical Society 
(APS) (2006), the Cottrell Scholars Award from Research Corporation 
(2000), a Sloan Foundation Fellowship (2000), and a Packard 
Foundation Fellowship (1999), and he was named a Fellow of the APS 
in 2005.  

David’s research interests span a wide range of topics in atomic, 
molecular, and optical physics, with a particular focus on the study of 
processes that violate discrete symmetries. His group has developed 

pioneering techniques that use polar molecules to enhance the sensitivity of precision 
measurements to these symmetry-violating effects. Most notably, several of his group’s 
experiments have searched for a time reversal-violating electric dipole moment of the electron, 
a property predicted in many theories of particle physics beyond the Standard Model. His group 
is also pursuing experiments to constrain poorly-known parameters of the Standard Model, via 
measurements of parity-violating effects.  

In parallel, David’s group has developed methods for producing samples of ultracold molecules, 
for example by direct laser cooling and trapping of diatomic species. They have proposed many 
potential applications for ultracold molecules, such as for quantum information processing and 
for next-generation electric dipole moment searches, including a search for the electric dipole 
moment of the proton. 

 

Eric Cornell  

After studying at Stanford University (B.S., 1985), Eric Cornell earned a 
Ph.D. from the Massachusetts Institute of Technology in 1990. In 1992 
he joined the faculty of the University of Colorado. That year he also 
became a senior scientist at the National Institute of Standards and 
Technology. 

In the early 1990s he began searching for the Bose-Einstein 
condensate, which had been predicted some 70 years earlier by Albert 
Einstein and the Indian physicist Satyendra Nath Bose. In this state 
atoms are so chilled and slow that they, in effect, merge and behave as 
one single quantum entity that is much larger than any individual atom. 
In June 1995, working with Wieman, Eric used a combination of laser 

and magnetic techniques to slow, trap, and cool about 2,000 rubidium atoms to form a BEC. 
Eric’s work provided insight into the laws of physics and led to studies on possible practical uses 
of BECs. He became a member of the National Academy of Scientists in 2000. 
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Joseph Formaggio  

Joseph Formaggio received his B. S. degree from Yale University in 
physics in 1996. Thereafter, he received his Ph.D. in physics from 
Columbia University, where he did his dissertation on neutrino physics 
by analyzing data taken at the NuTeV experiment located at the Fermi 
National Laboratory. His research focused on searches for exotic 
particles predicted by certain theoretical extensions of the standard 
model of particle physics. In 2001, he joined the Sudbury Neutrino 
Observatory as a postdoctoral fellow at the University of Washington, 
where he was later appointed as a research assistant professor. He 
joined the MIT faculty in 2005. He is currently the division head for the 
Nuclear Experimental Nuclear and Particle Physics.  

 

John Doyle  

John Doyle obtained his PhD from the Massachusetts Institute of 
Technology. He is the Henry B. Silsbee Professor of Physics at Harvard 
University, the director of the Harvard Center for Quantum Optics, and 
co-director of the Harvard/MIT Center for Ultracold Atoms. He has 
published over one hundred refereed papers in the areas of ultracold 
atoms, molecules, spectroscopy, precision measurement, neutrons and 
dark matter detection and supervised the PhDs of over thirty students. 
John is a Humboldt, Fulbright, and American Physical Society Fellow.  

 

 

 

Gerald Gabrielse  

Gerald Gabrielse is the Leverett Professor of Physics at Harvard and a 
member of the NAS. His ideas and demonstrations launched and guide 
the low energy antiproton and antihydrogen physics being pursued by 
hundreds at a storage ring built for this purpose.  

Gerald chaired the Harvard Physics Department and the DAMOP division 
of the APS. His many awards include both Harvard’s Levenson prize for 
exceptional teaching and its Ledlie prize for exceptional research. The 
APS awarded him both its Davisson-Germer Prize and its Lilienfeld Prize. 
Germany awarded the Humboldt Research Award and Italy the 
Tomassoni and Chisesi Prize. He is widely sought after for lectures on 
his physics research, for science lectures to high school students, 

teachers and the general public, and for lectures on science and religion. For the latter he 
received the Trotter Prize. 
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Giorgio Gratta  

Giorgio Gratta completed his studies in physics in Rome, Italy, in 1986. 
He then spent three years at SLAC building the first silicon strip vertex 
detector for a collider and six years at CERN (as a Caltech scientist) 
studying the physics of the Z-boson at LEP. 

In 1995 he joined the Physics Department at Stanford, where is now 
professor of physics, and shifted his activity to neutrinos. He 
participated in the Palo Verde oscillation experiment and was US co-
spokesman for the KamLAND experiment that, in 2002, for the first 
time observed neutrino oscillations from an artificial source. In 2005 
KamLAND also provided the first measurement of neutrinos from the 
interior of the Earth, a measurement relevant for geophysics. Giorgio 

has also studied ultra-high energy neutrinos in cosmic rays using, for the first time, acoustics 
techniques and is currently involved in a novel “table top” experiment to investigate the 
behavior of gravitational interactions at scales below 0.1 mm. He received the Enrico Persico 
Prize of the Italian Accademia dei Lincei in 1981, is a fellow of the American Physical Society 
and co-recipient of the 2016 Breakthrough prize. 

 

Christopher Monroe 

Christopher Monroe is a quantum physicist who specializes in the 
isolation of individual atoms for applications in quantum information 
science. After graduating from MIT, he earned his Ph.D. in Physics in 
1992 from the University of Colorado, under Carl Wieman and Eric 
Cornell, where he paved the way toward the achievement of Bose-
Einstein condensation. From 1992-2000 he was a postdoc then staff 
physicist at NIST, in the group of David Wineland.  

With Wineland, Christopher led the team that demonstrated the first 
quantum logic gate in 1995, and exploited the use of trapped atoms for 
the first controllable qubit demonstrations. In 2000, Christopher 
became Professor of Physics and Electrical Engineering at the University 

of Michigan, where he pioneered the use of single photons to couple quantum information 
between atoms and also demonstrated the first electromagnetic atom trap integrated on a 
semiconductor chip.  

From 2006-2007 was the Director of the National Science Foundation Ultrafast Optics Center at 
the University of Michigan. In 2007 he became the Bice Zorn Professor of Physics at the 
University of Maryland and a Fellow of the Joint Quantum Institute. In 2008, Christopher's 
group succeeded in producing quantum entanglement between two widely separated atoms 
and for the first time teleported quantum information between matter separated by a large 
distance. Since 2009 his group has investigated the use of ultrafast laser pulses for speedy 
quantum entanglement operations, pioneered the use of trapped ions for quantum simulations 
of many-body models related to quantum magnetism, and has proposed and made the first 
steps toward a scalable, reconfigurable, and modular quantum computer. 



 
 

79 

 WORKSHOP ON OPPORTUNITIES IN FUNDAMENTAL PHYSICS 

Light Dark Matter  

Derek F. Jackson Kimball  

Derek Jackson Kimball received his Ph.D. in 2005 from the University of 
California at Berkeley under the mentorship of Prof. Dmitry Budker, 
where he studied nonlinear magneto-optical rotation and its application 
to precision measurement of atomic spin precession. Derek is the co-
author of Atomic Physics: an exploration through problems and 
solutions (Oxford University Press, 2008), Optical Magnetometry 
(Cambridge University Press, 2013), and 52 peer-reviewed research 
articles. 

Derek’s research focuses on using techniques of experimental atomic 
physics and nonlinear optics for precision tests of the fundamental laws 
of physics. In particular, his research focuses on searches for exotic 

spin-dependent interactions that may have a connection to dark matter or dark energy. 

Derek’s work with several collaborators on a number of different projects has established some 
of the most stringent constraints on exotic dipole-dipole interactions of electrons, neutrons, and 
protons at the atomic scale. An experiment searching for a spin-gravity (or long-range 
monopole-dipole) coupling of the proton recently improved laboratory constraints on such 
effects by three orders-of-magnitude. He is a co-inventor of the Global Network of Optical 
Magnetometers to search for Exotic physics (GNOME) and is presently acting as the GNOME 
collaboration’s scientific coordinator. He is also the scientific coordinator of the Cosmic Axion 
Spin Precession Experiment (CASPEr). 

Derek served as the Chair of the California State University – East Bay Department of Physics 
from 2011-14 and also during 2016. He was California State University – East Bay’s 2011-12 
George and Miriam Phillips Outstanding Professor. 

Dmitry Budker  

Dmitry Budker was born in the USSR and graduated with honors from 
the Novosibirsk State University in 1985. After working as Junior 
Researcher at the Novosibirsk Institute of Nuclear Physics, he moved to 
the USA, where he obtained his PhD in physics from the University of 
California, Berkeley in 1993. He stayed at Berkeley, joining the faculty 
in Physics in 1995. In 2014, he became a Professor at the Johannes 
Gutenberg University and the Leader of the Matter-Antimatter-
Asymmetry Section at the Helmholtz Institute Mainz in Germany. 

 He remains on the Berkeley faculty in the role of Professor of Graduate 
School. Professor Budker’s research interests span a broad range of 
topics, including sensitive magnetometry, experimental tests of 

fundamental symmetries, experimental searches for dark matter, magnetic resonance, and 
spectroscopy of complex systems. He is a Fellow of the American Physical Society (APS), and a 
former Chair of the APS Group on Precision Measurements and Fundamental Constants. 
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Andrei Derevianko  

Andrei Derevianko is a Hartmann professor of physics at the University 
of Nevada, Reno. He has authored over 100 refereed publications in 
theoretical physics. He is a fellow of the American Physical Society, 
Simons fellow in theoretical physics, and a Fulbright scholar. He 
completed undergraduate studies at the Moscow Institute of Physics 
and Technology, earned his Ph.D. at Auburn and did a postdoctoral 
work at Notre Dame and at the Harvard-Smithsonian Center for 
Astrophysics. He has been a UNR faculty since 2001.  

Among a variety of research topics, he has contributed to the 
development of several novel classes of atomic clocks and precision 
tests of fundamental symmetries with atoms and molecules. Recent 

interests include detection of ultralight dark matter and using archival data to search for new 
physics signatures. 

 

Kent D. Irwin  

Kent Irwin is a Professor in the Physics Department at Stanford 
University and in the Particle Physics and Astrophysics Department and 
Photon Science Department at SLAC National Accelerator Lab. He is a 
member of the Kavli Institute for Particle Astrophysics and Cosmology 
(KIPAC) and the Hansen Experimental Physics Laboratory (HEPL). 
Kent’s research focuses on fundamental physics experiments including 
the direct search for dark matter candidates including axions and 
hidden photons, and cosmological probes of inflation through the 
cosmic microwave background. Kent has done foundational work in 
instrumentation for dark matter and CMB experiments, and has 
participated in all of the CMB experiments presently in the field.  

He is presently a member of the DOE-HEP group “Cosmic Visions – CMB” and served on the 
Concept Definition Task Force for CMB-S4. He is a Fellow of the American Physical Society 
(2007), and has received several awards including the Keithley Award (APS), the Flemming 
Award (George Washington University), and the Award for Continuing and Significant 
Contributions in Applied Superconductivity (IEEE).  

Kent received his PhD in Physics from Stanford University in 1995 and held a postdoctoral 
position at the NIST laboratories in Boulder Colorado before joining NIST as a scientist in 1996, 
where he founded and led the NIST Quantum Sensors Group. He was elected a NIST fellow in 
2007. In 2013, he joined the faculties of Stanford University and SLAC. 
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Konrad W. Lehnert  

Konrad W. Lehnert is a JILA Fellow, NIST physicist, and Professor of 
Physics at the University of Colorado. His research group studies the 
behavior of superconducting circuits and micromechanical devices in the 
quantum regime. He is known for developing quantum-limited 
microwave measurements that have impacted quantum information 
processing and that are now used in searches for dark matter. In 
addition, he is a pioneer in establishing quantum control and 
measurement over micromechanical systems.  

He has published over 60 papers in scholarly journals, is a Fellow of the 
American Physical Society, and his collaborative work with Cindy Regal 
received the 2016 Colorado Governor’s award for high impact research. 

 

Alexander O. Sushkov  

Alexander Sushkov received his Ph.D. from UC Berkeley, where he 
worked with Dmitry Budker on precision magnetic field measurements, 
and electro-optical effects in superfuid liquid helium. He then moved to 
Yale University, where he worked with Steve Lamoreaux on 
experiments studying fundamental physics. He developed and carried 
out an experiment that uses a solid ferroelectric material (Eu,Ba)TiO3 to 
search for the permanent electric dipole moment of the electron, which 
would violate the time reversal symmetry of nature. In a separate 
experiment, using a torsion pendulum, he performed the first 
measurement of the thermal Casimir effect, and set new limits on non-
Newtonian forces in the micrometer range, placing constraints on 

theories with extra dimensions.  

After moving to Harvard University to work with Misha Lukin, Alex worked on precision sensing 
experiments at the nanoscale, using nitrogen-vacancy centers in diamond. He performed 
experiments demonstrating magnetic resonance detection of individual proton nuclear spins on 
the surface of a diamond crystal, under ambient conditions, with applications to nanoscale 
magnetic imaging of molecules and materials. He also demonstrated all-optical detection of 
individual single-atom electron spins, and performed some of the first NMR experiments on 
single protein molecules, using quantum logic with nuclear spins in diamond. He also 
participated in developing the methods for application of quantum error correction to metrology 
and precision measurements.  

Alex is currently an Assistant Professor at Boston University. His group is focused on laboratory-
scale experiments that address fundamental physics problems using precision measurements. 
These include the CASPEr search for axion-like dark matter using solid-state magnetic 
resonance, and a study of the interplay between interactions and disorder, as well as 
thermalization and nanoscale transport in quantum many-body systems, using nitrogen-vacancy 
centers in diamond.  
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New Forces and Tests of Gravity 

Andrew Geraci  

Andrew Geraci completed his undergraduate work in Physics and 
Mathematics at the University of Chicago. He received a Ph.D. in 
physics at Stanford University in 2007 working with Aharon Kapitulnik. 
His dissertation was entitled, “Developments in the search for non-
Newtonian gravity below the 25 micron length scale”.  

He was subsequently a postdoctoral researcher at NIST in Boulder, CO 
in the group of John Kitching (2007-2010), where he worked on 
interfacing cold atoms with mechanical resonators for potential 
applications in quantum information science and quantum limited 
sensing. He was a National Research Council postdoctoral Research 
Associate from 2007-2009.  

Andrew joined the University of Nevada Reno in 2011 where he is currently Associate Professor 
of Physics. His research interests include tests of the gravitational inverse square law at the 
micron length scale using levitated microspheres, optical trapping and cooling of nanoparticles 
for ultrasensitive force detection, quantum opto-mechanics with cold atoms coupled to 
mechanical resonators, and NMR-based laboratory searches for the QCD axion, a notable Dark 
Matter candidate. Geraci serves as PI of the Axion Resonant InterAction Detection Experiment 
(ARIADNE) collaboration.  

He is an elected member of the executive committee of the Topical group on Precision 
Measurements and fundamental constants of the Americal Physical society and is a Member of 
the Optical Society of America.  

 

Cindy Regal  

Cindy Regal is an Associate Professor of Physics at the University of 
Colorado and a JILA fellow. She received her PhD at JILA in 2006 
studying under Deborah Jin, and was subsequently a postdoctoral 
researcher in the group of Konrad Lehnert at JILA. After a Millikan 
postdoctoral fellowship at Caltech in the group of Jeff Kimble she 
returned to JILA as an Assistant Professor in 2010.  

At JILA, Cindy’s research explores quantum science by developing new 
experimental platforms for quantum information, metrology, and 
simulation. Her group is interested in how optical control of motion of 
isolated degrees of freedom can help us build increasingly complex and 
extended quantum systems.  
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Aharon Kapitulnik  

Aharon Kapitulnik is the Theodore and Sydney Rosenberg Professor in 
Applied Physics at the Departments of Applied Physics and Physics at 
Stanford University. His research focuses on experimental condensed 
matter physics, while opportunistically, also apply his methods to 
tabletop experimental studies of fundamental phenomena in physics. 
His recent studies cover a broad spectrum of phenomena associated 
with the behavior of correlated and disordered electron systems, 
particularly in reduced dimensions, and the development of effective 
instrumentation to detect subtle signatures of physical phenomena.  

Aharon’s accomplishments include the development of the Sagnac 
Interferometer for sensitive detection of time-reversal symmetry 

breaking effects in solids, and its use for the study of unconventional superconductors, and 
novel cantilever-based instrumentation for testing the inverse-square-law of gravity at sub-mm 
distance. He has also been engaged in Scanning Tunneling Spectroscopy studies of correlated 
electron systems and was one of the pioneers in applying this technique for the study of the 
cuprate superconductors and topological insulators.  

Among other recognitions, his activities earned him the Alfred P. Sloan Fellowship (1986-90), a 
Presidential Young Investigator Award (1987-92), a Sackler Scholar at Tel-Aviv University 
(2006), the Heike Kamerlingh Onnes Prize for Superconductivity Experiment (2009), a RTRA (Le 
Triangle de la Physique) Senior Chair (2010), a Moore-Foundation EPiQS investigator award 
(2014-2019), and the Oliver Buckley Condensed Matter Prize of the American Physical Society 
(2015). Aharon Kapitulnik is a Fellow of the American Physical Society, and Fellow of the 
American Academy of Arts and Sciences, and a member of the National Academy of Sciences. 
Kapitulnik holds a Ph.D. in Physics from Tel-Aviv University (1983). 

 

Blayne Heckel  

Blayne Heckel is professor of physics and chair of the Department of 
Physics at the University of Washington. His research interests focus on 
tests of fundamental symmetries: torsion balance tests of spatial 
isotropy, the equivalence principle, and the gravitational inverse square 
law, and searching for time reversal symmetry violation in the electric 
dipole moments of atoms. 
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Tanya Zelevinsky  

Tanya Zelevinsky graduated from MIT in physics and math, and 
received her physics PhD at Harvard University where her thesis work 
involved precise spectroscopy of helium atoms for testing QED and 
measuring the fine structure constant. She came to Columbia University 
in 2008, after spending a few years building and improving the optical 
lattice atomic clock at JILA in Boulder, Colorado. Her current research 
interests and work at ZLab involve precision measurements via state-of-
the-art optical spectroscopy and quantum manipulation of diatomic 
molecules.  

Her group uses laser light to create ultracold molecules trapped in an 
optical lattice. Lattice-clock style spectral resolution then allows 

quantum control of the molecules, leading to studies of molecular quantum physics and 
ultracold chemistry. The latter is investigated via the photodissociation process in the ultracold 
regime. On a fundamental level, the molecules provide an ensemble of tiny clocks where the 
vibrations determine the ticking rate. This type of quantum clock allows ZLab to test molecular 
QED at a high level as well as constrain possible new physics at the nanometer scale. ZLab also 
explores ways to directly cool molecules in order to manipulate and study them. An exciting 
future possibility is to apply the ultracold photodissociation technique to produce exotic 
ultracold gases for a variety of scientific applications. ZLab is also collaborating with Yale 
University and University of Massachusetts to use cold diatomic molecules in combination with 
optical techniques to measure time-reversal symmetry violation in atomic nuclei (Cold Molecule 
Nuclear Time Reversal Experiment, or CENTREX). 
 

 

Holger Mueller  

Holger Müller successfully applied for his first patent when he was 14. 
Later, he did his undergraduate thesis with Jürgen Mlynek at the 
University of Konstanz, Germany. He graduated from Humboldt-
University, Berlin, with Achim Peters as advisor. Holger received a 
fellowship of the Alexander von Humboldt foundation and joined the 
group of Steven Chu in Stanford as a postdoc. In July 2008, he joined 
the physics faculty at U.C. Berkeley. 
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Yannis Semertzidis 

Yannis Semertzidis, a fellow of the American Physics Society and a 
tenured, senior physicist at Brookhaven National Laboratory in New 
York, was appointed as director of the IBS research center in October 
2013 in recognition of his experiments in precision particle physics and 
his experimental plan to search for the dark-matter axion.  

The IBS center was set up at KAIST with a new IBS building location 
already chosen to house the experiment and a number of other IBS 
centers at KAIST. Until recently, he focused mainly on two experimental 
projects: one exploring the dark-matter axion, and another doing 
precision physics in storage rings including the muon g-2 experiment 
and searching for the electric dipole moment (EDM) of protons with 

unprecedented sensitivity. According to the theory of quantum mechanics (QM) the existence of 
the EDM of protons would violate the discrete symmetries of P-parity and T-time reversal 
symmetries. Those symmetries are linked to the matter-anti-matter asymmetry problem and an 
observed proton EDM will help solve that mystery. 

 

Christopher Stubbs 

Christopher William Stubbs is the Samuel Moncher Professor of Physics 
and of Astronomy at Harvard University, and was chair of Harvard’s 
Physics Department from 2007 to 2010. His research interests lie at the 
intersection of cosmology, particle physics, and gravitation. Stubbs 
received an International Baccalaureate diploma from the Tehran 
International School in 1975, a BSc in physics from the University of 
Virginia in 1981, and a PhD in physics from the University of 
Washington in 1988. His research career started with tabletop tests of 
gravitation, performing precision measurements to explore possible 
modifications to gravity.  

After then searching for dark matter (even-handedly seeking both 
WIMPs and MACHOs, and finding neither) he was a member of one of the two teams that 
discovered of the accelerating expansion of the Universe. His subsequent work has been 
primarily focused on exploring the nature of the Dark Energy that is thought to be responsible 
for the accelerating cosmic expansion. Christopher is a Fellow of the American Physical Society, 
a recipient of the National Academy of Sciences Award for Initiative in Research, the NASA 
Achievement Medal, and is a co-recipient (with other members of the High-z Supernovae Team) 
of the Gruber Foundation Cosmology Prize and the Breakthrough Prize in Fundamental Physics. 
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Jun Ye  

Jun Ye is a Fellow of JILA, a joint institute of NIST and University of 
Colorado. He is a member of the National Academy of Sciences, a 
Fellow of NIST, a Fellow of the American Physical Society, and a Fellow 
of the Optical Society of America. His research focuses on the frontier 
of light-matter interactions and includes precision measurement, 
quantum physics and ultracold matter, optical frequency metrology, and 
ultrafast science. He has co-authored over 300 scientific papers and has 
delivered 500 invited talks. Awards and honors include US Presidential 
Rank (Distinguished) Award, three Gold Medals from the U.S. 
Commerce Department, Frew Fellowship from the Australian Academy 
of Science, I. I. Rabi Prize from the American Physical Society, 

European Frequency and Time Forum Award, Carl Zeiss Research Award, William F. Meggers 
Award and Adolph Lomb Medal from the Optical Society of America, Arthur S. Flemming Award, 
Presidential Early Career Award for Scientists and Engineers, Friedrich Wilhem Bessel Award 
from Alexander von Humboldt Foundation, and Samuel Wesley Stratton Award from NIST.  
 

 

Mark A. Kasevich  

Mark Kasevich is a Professor of Physics and Applied Physics at Stanford 
University. He received his B.A. degree (1985) in Physics from 
Dartmouth College, a B.A. (1987) in Physics and Philosophy from 
Oxford University as a Rhodes Scholar, and his Ph.D. (1992) in Applied 
Physics from Stanford University.  

He joined the Stanford Physics Department faculty in 1992. From 1997-
2002 he was a member of the Yale Physics Department faculty. He 
returned to Stanford in 2002. His current research interests are 
centered on the development of quantum sensors of rotation and 
acceleration based on cold atoms, application of these sensors to tests 
of General Relativity, investigation of many-body quantum effects in 

Bose condensed vapors, investigation of quantum-enhanced imaging and measurement 
methods, and investigation of ultra-fast laser-induced phenomena. He co-founded AOSense, 
Inc. (2004) and serves as the company’s Consulting Chief Scientist. 
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Mikhail D. Lukin 

Mikhail Lukin's research is in the areas of quantum optics and atomic 
physics. The emphasis is on studies of quantum systems consisting of 
interacting photons, atoms, molecules and electrons coupled to realistic 
environments. He is developing new techniques for controlling the 
quantum dynamics of such systems, and studying fundamental physical 
phenomena associated with them. These techniques are used to 
explore new physics, as well as to facilitate implementation of potential 
applications in emerging areas such as quantum information science 
and in more traditional fields such as nonlinear optics. In the course of 
this work Mikhail are also exploring the emerging interfaces between 
quantum optics and atomic physics on the one hand, and condensed 

matter and mesoscopic physics on the other. 

 

Ronald L. Walsworth 

Ronald Walsworth is on the Physics faculty of Harvard University and is 
also a Senior Physicist at the Smithsonian Institution. He leads an 
interdisciplinary research group with a focus on developing precision 
measurement tools and applying them to important problems in both 
the physical and life sciences — from quantum physics and astrophysics 
to bioimaging and brain science. Current areas of research include: 
precision tests of fundamental physical phenomena, such as the search 
for dark matter; studying the Sun-as-a-star to enable detection of 
Earth-like planets around other stars; the development of quantum 
sensors and the pursuit of applications ranging from condensed matter 
physics to neuroscience to Earth & planetary science; and the 

development of novel NMR and MRI tools, with applications to basic spin physics and medical 
imaging. 

 

Jason M. Hogan  

Jason Hogan is an Assistant Professor of Physics at Stanford University. 
He received a B.S. in Physics from Harvey Mudd College in 2003 and a 
Ph.D. in Physics from Stanford in 2010. He held a Postdoctoral position 
at Stanford from 2010-2014 and then joined the faculty in 2014.  

His current research interests are in precision atom interferometry for 
tests of gravity and quantum mechanics, including work on atom 
interferometry with alkaline earth atoms for application to gravitational 
wave detection and dark matter searches. 
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Nergis Mavalvala 

Nergis Mavalvala, Marble Professor of Astrophysics at MIT and a 2010 
recipient of a MacArthur “genius” award, is a physicist whose research 
focuses on the detection of gravitational waves and quantum 
measurement science. She is a longtime member of the scientific team 
that announced in 2016 the first direct detection of gravitational waves 
from colliding black holes by the Laser Interferometer Gravitational-
wave Observatory (LIGO). The gravitational waves that LIGO detected 
are ripples in the spacetime fabric caused by the motion of compact, 
massive astrophysical objects such as black holes and neutron stars. 
Since the nature of gravitation is inherently different from 
electromagnetism, gravitational wave astrophysics provides a radically 

different window into the universe. 

In the quest for ever greater sensitivity in the LIGO detectors, Nergis has also conducted 
pioneering experiments on generation and application of squeezed states of light, and on laser 
cooling and trapping of macroscopic objects to enable observation of quantum phenomena in 
human-scale systems. 

Professor Nergis Mavalvala received a B.A. from Wellesley College and a Ph.D. from MIT. She 
was a postdoctoral fellow and research scientist at the California Institute of Technology before 
joining the Physics faculty at MIT in 2002. She was appointed Associate Department Head of 
Physics in February 2015. In 2017, Mavalvala was elected to the National Academy of Sciences. 

Guido Mueller 

Dr. Mueller is a member of the UF-LIGO group and works on research 
and development for terrestrial gravitational wave detectors. His 
responsibilities include the input optics of LIGO and Advanced LIGO and 
advanced interferometer designs. He is also working on the 
interferometry for LISA, a space-based gravitational wave observatory 
which will be launched as ESA's L3 mission. Dr. Mueller was and 
continuous to be a member of several working groups, analysis, interest 
and advisory teams for NASA. Dr. Mueller also started to work on 
detection schemes for axions and axion-like particles and is a member 
of the ALPS collaboration. Over the past 10 years, Guido Mueller has 
helped to spearhead the development of the Advanced LIGO 

interferometer, the leading project in the detection of gravitational waves. Mueller played a key 
role in the design of the main interferometer, the tool that measures specific distances based on 
the interference of light waves. 

Mueller is also interested in exploring the applications of laser interferometry in areas other than 
the detection of gravitational waves. He hopes to use the technology for the detection of “dark 
matter,” a form of matter that makes up about 27 percent of the universe but that is so far only 
observable by its gravitational effects.
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