












If error messages show up, Reed or Sletten can log 
onto the computer connected to the refrigerator 
and check the status of the experiment. They can 
make adjustments remotely without having to cut 
a vacation short. 

It’s a good system. When JILA’s compressed air 
system went down in August this year, Reed and 
Sletten knew immediately via Twitter. They didn’t 
get an email about the problem from Facilities 
Management until 24 hours later. That delay is 
long enough to ruin a sensitive experiment.

Is your lab using social media in 
an innovative way? Tell us about it 
and we may do a follow-up feature 
in a future issue of  JILA Light & 
Matter.  Email communications@
jila.colorado.edu.

Adam Reed on a ladder adjusting a pressure valve 
on the custom refrigerator used in the Lehnert 
Lab’s arti�cial atom experiment. Credit: Steve 
Burrows, JILA
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Graduate student Benjamin Greer has won the 2015 
R. N. Thomas Award. The $500 award comes from a 
fund established by Nora Thomas, the widow of JILA 
co-founder Dick Thomas. Greer also received a book 
about Thomas’ storied career in astrophysics.

Greer is a fifth-year graduate student in Astrophysical 
and Planetary Sciences who plans to graduate in 
December. He works under Fellow Juri Toomre and 
Senior Research Associate Brad Hindman.

In announcing the award to JILA, Toomre said, “Ben is 
highly motivated and very independent. He shows a 
real flair at the interface of theory and computational 
analysis of complex astrophysical data.

“For his thesis research, he focused on fundamental 
reassessments of how one can use high-resolution he-
lioseismic observational data to probe solar subsur-
face flows in detail within the near-surface shear layer. 
The results are superb.”

As first author, Greer has published three papers 
and is currently preparing two more. Two of Greer’s 
published papers present an important moderniza-
tion of the local helioseismic technique of ring analy-
sis. In them, he developed improved measurement 
techniques for flows beneath the surface of the Sun. 
With them, it is now possible to measure flows twice 
as deep as previously possible. The spatial resolution 
of these measurements has also improved threefold.

Toomre says Greer’s recent work on analyzing data 
from the Helioseismic and Magnetic Imager on the 
Solar Dynamics Observatory may be revolutionary. 
Greer’s new techniques are already influencing the 
study of subsurface dynamics of the Sun.

A selection of  news, awards, and what 
is happening around JILA
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Cindy Regal arrived in early January of 2010 as an Associate Fellow 
and a University of Colorado Boulder Assistant Professor of Physics.  
Her experimental physics labs have found a home on the second 
floor of JILA, and she teaches a variety of undergraduate courses in 
the physics department.

Three major research efforts are underway in the Regal group. They 
are providing the group with advanced experimental capabilities in 
both cold atoms and nanomechanical systems.

The first research effort is the control of single neutral atoms. In this 
work, the group uses a tightly focused beam of light (called optical 
tweezers) to confine a single atom of rubidium (Rb) long enough to 
laser cool it to its lowest-energy state. This experiment has become a 
source of cold atoms for investigations in quantum optics, quantum 
simulation, and quantum computing. Laser-cooled ground-state 
atoms may soon be used in few-atom studies of strongly correlated 
physics. The group is currently investigating multiple 
tweezers with tunnel coupling and has started 
collaborating with the Rey theory group at 
JILA.

The second research thrust is the 
investigation of mechanical 
resonators coupled to optical 
cavities. In this project, the 
group is harnessing radiation 
pressure to deeply cool 
mechanical motion.  This 
work is expected to open 
new frontiers in quantum 
information and the 
study of quantum limits 
to measurement. For 

How Did They Get Here?
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instance, in one experiment laser light was used to track the position 
of a tiny drum, and the researchers observed the quantum backaction 
in this measurement. More recently, the miniature light-powered 
machines the group builds have been able to reduce the amount of 
quantum noise in the amplitude of the light.

The third research effort is a collaboration of the Regal and Lehnert 
groups. The collaboration’s goal is to build a converter that, by 
harnessing the motion of a tiny drum, can reversibly and efficiently link 
microwave and optical light. Such a microwave-to-optical converter 
would be able to link quantum computers via optical fibers, making it 
possible to build large-scale quantum information networks.

Regal’s research interests are creative extensions of her early training 
that ranged from AMO to devices and condensed matter physics. She 
did graduate work at JILA with Fellow Debbie Jin on ultracold atoms. 
As part of her thesis work, she succeeded in getting pairs of fermions 
to dance together and form a condensate. Her postdoctoral research 
in the Lehnert lab provided her with new techniques for cooling 
nanomechanical oscillators with microwaves, a process similar to laser 
cooling of atoms. At Caltech with Jeff Kimble, she further explored the 
idea of laser cooling nanomechanical oscillators while also learning 
about quantum optics and quantum information processing with cold 
atoms. 

Regal has won several prestigious awards, including the University of 
Colorado Boulder’s first Clare Booth Luce Professorship in 2010, the 
David and Lucille Packard Fellowship for Science and Engineering, 
and an Office of Naval Research Young Investigator Grant in 2011, 
as well as a 2012 Presidential Early Career Award in Science and 
Engineering.

Cindy is originally from Duluth, Minnesota.  She is married to former 
JILAn Scott Papp, who is with the Time and Frequency division at NIST. 
The couple has a young family, and they enjoy living in Boulder.
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About JILA
JILA was founded in 1962 as a joint institute of CU-Boulder and 
NIST. JILA is located at the base of the Rocky Mountains on the 
CU-Boulder campus in the Duane Physics complex.

JILA’s faculty includes two Nobel laureates, Eric Cornell and John 
Hall, as well as three John D. and Catherine T. MacArthur Fellows, 
Margaret Murnane, Deborah Jin, and Ana Maria Rey. JILA’s 
CU members hold faculty appointments in the Departments 
of Physics; Chemistry and Biochemistry; Astrophysical and 
Planetary Sciences; and Molecular, Cellular, and Developmental 
Biology as well as in the School of Engineering. NIST’s Quantum 
Physics Division members hold adjoint faculty appointments at 
CU in the same departments.

The wide-ranging interests of our scientists have made JILA one 
of the nation’s leading research institutes in the physical sciences. 
Our scientists explore some of today’s most challenging and fun-
damental scientific questions about quantum physics, the design 
of precision optical and x-ray lasers, the fundamental principles 
underlying the interaction of light and matter, and processes 
that have governed the evolution of the Universe for nearly 
14 billion years. Research topics range from the small, frigid 
world governed by the laws of quantum mechanics through the 
physics of biological and chemical systems 
to the processes that shape 
the stars and galaxies. JILA 
science encompasses eight 
broad categories: Astrophysics, 
Atomic & Molecular Physics, 
Biophysics, Chemical Physics, 
Laser Physics, Nanoscience, 
Precision Measurement, and 
Quantum Information.

To learn more about or donate to  JILA: 
jila.colorado.edu.


