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Research Topic:
High Energy Density 
Plasma Physics and 
Inertial Confinement 
Fusion

What are 
your research 
responsibilities?
On a typical day, I 
test and develop diagnostics at the 
Massachusetts Institute of Technology 
(MIT) accelerator laboratory, prepare 
for experiments on OMEGA, and 
analyze data from programmatic and 
basic science campaigns at the National 
Ignition Facility (NIF). My projects 
include charged-particles spectrometer 
analysis at MIT, kinetic mix 
experiments and multiple nuclear burn 
diagnostic on OMEGA, and particle-
time-of-flight detectors at the NIF. 

How have you benefitted from the 
NLUF Program?
My work is funded through NNSA 
grants. My experiment time allocation 

Research Topic: 
Magnetized Laser 
Astrophysics

What are 
your research 
responsibilities?
I build numerical 
models of laser 
astrophysics experiments from design to 
diagnostics. In one such project, I used 
the magnetohydrodynamics (MHD) code 
AstroBEAR to simulate the dynamics of 
a bow shock as it formed around a 2-D 
experimental analogue of a planetary 
magnetosphere, and how it responds 
to varying conditions in a laser-driven 
flow. Then I post-processed the MHD 
code’s results and computed projected 
emissivity maps that directly simulated 
the appearance of the plasma as it would 
appear to instruments available at the 
University of Rochester’s Laboratory 
for Laser Energetics (LLE). Finally I 
analyzed the results of the experiments 
when they were completed at the Omega 
facility.
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on OMEGA is provided through the 
NLUF program. My graduate funding is 
provided by a DOE/NNSA Stewardship 
Science Graduate Fellowship (SSGF). 
The important financial funding aside, 
I have benefited greatly from the 
accumulated knowledge and support 
of the high energy density physics 
(HEDP)/inertial confinement fusion 
(ICF) community, and SSAP helped 
build this community. 

Did the SSAP give you the 
opportunity to work with others 
you might not have otherwise? 
One of the most rewarding aspects of my 
work is the opportunities to work with—
and learn from—other scientists in the 
HEDP and ICF community. Whether it is 
planning an experiment on OMEGA, or 
understanding diagnostic output at the 
NIF, they are always there to lend sound 
advice. At the same time, when I provide 
diagnostic support for experiments, I 
learn about important, open questions 
in my field and innovative approaches 

How have you benefited from the 
NLUF program?
I am truly grateful for how the NLUF 
program has broadened my horizons, 
in terms of experience as well as in 
opportunities. Through its support 
for interdisciplinary collaboration, 
I was immediately immersed in an 
exciting field of research that lies 
at the boundaries of experiment, 
numerical simulation, and astrophysical 
observation. One particularly important 
part of this immersion came from the 
support for traveling to LLE, where 
I would be exposed directly to the 
operations at the Omega facility both 
as a Principal Investigator-in-training 
and as a research collaborator. In 
these collaborations, I have taken full 
advantage of the opportunity to work 
with and learn from the leaders in the 
field. I feel that I am being prepared 
well for a future career involving high 
energy density laboratory astrophysics 
(HEDLA).

to addressing them. These are all made 
possible by SSAP support.

Have you spent time at one of the 
national laboratories?
As part of my SSGF practicum, I spent 
three months at Lawrence Livermore 
National Laboratory, and had a chance 
to participate in a Jupiter Laser Facility 
(JLF) experiment and a Linac Coherent 
Light Source (LCLS) experiment. It 
turned out that spending time at two 
different user facilities with scientists 
outside my usual field was very helpful 
for my own research. I want to address 
basic science questions in HEDP, and 
I want to use laser-driven plasma to 
answer questions in other fields of 
science. That summer gave me a chance 
to step outside my research bubble, and 
for a bit at least, poke my head into other 
target chambers (literally, in the case of 
JLF) to see how research is carried out in 
other HED facilities.

Did the NLUF Program influence 
your choice of research area and 
university?
The NLUF appointment was crucial 
in helping me define a career in 
computational astrophysics. When I 
enrolled at Rice University, my interests 
were rather unfocused. In my first 
semester, I took a broad distribution 
of courses in topics that were more 
conveniently suited for an aspiring 
applied physicist, and also, a course in 
astrophysics. Once I became involved in 
laser experiments through my affiliation, 
a degree in astrophysics soon became 
synonymous with a career in HEDLA. 
When I was given the opportunity to 
continue working in HEDLA through 
the SSAP’s NLUF program, I made my 
decision that led to where I am now. 
Thanks to the support from the NLUF 
Program for this type of interdisiplinary 
research, I am now working in a field I 
would not have otherwise considered.
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