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Center for Theore/cal Astrophysics (CTA)
Los Alamos Na*onal Laboratory
Research topics:
Ac/ve galac/c nuclei
Evolu.on of massive black holes, studying both radia.on and magneto-hydrodynamic eﬀects
Computa/onal astrophysics
We develop and apply state-of-the-art methods and codes to tackle some of the most complex problems in astrophysics
Cosmic rays
Genera.on and propaga.on of cosmic rays from gamma-ray bursts and supernovae. Ties to e.g., HAWC, NuSTAR.
Cosmology and the ﬁrst stars
Cosmology calcula.ons using a broad range of tools focused on studying the forma.on of the ﬁrst stars and black holes
Engines behind transients
Thermonuclear and core-collapse supernovae, gamma-ray burst, and x-ray burst engines
Emission from transients
Modeling spectra and light-curves, radia.on-hydrodynamics eﬀects, atomic physics.
Experimental astrophysics
Many of the ﬁelds leverage laboratory experiments in plasma physics, turbulence, radia.on transport, nuclear, and atomic physics
Nuclear astrophysics
Understanding the behavior of maCer and nuclear densi.es and applying these eﬀects to supernova models
Nucleosynthesis
Yields from stars and supernovae, nuclear cross-sec.ons (tying to experiment), galac.c chemical evolu.on
Star and planet forma/on
Forma.on of the solar system, extra-solar planets
Stellar astrophysics
Structure, evolu.on, nucleosynthesis and hydrodynamics of stars
Supernova remnants
Following the engine through the remnant phase, eﬀects of NLTE opaci.es, and magneto-hydrodynamics
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Center for Theore/cal Astrophysics
Los Alamos Na*onal Laboratory

Research on the ﬁrst stars and black holes:
The ﬁrst stars
One of the holy grails of cosmology, the ﬁrst stars may be detected in the
distant universe with the James Webb Space Telescope or poten.ally s.ll
surviving in the Milky Way today as extremely metal-poor stars.

Simulation of a growing SMBH

The ﬁrst supernovae
Searches for ﬁrst supernovae, some of which are likely the most
powerful in the history of the universe, could uncover valuable clues to
the nature of the ﬁrst stars.
The ﬁrst black holes
Supermassive black holes (SMBHs) observed in the early universe may
have been seeded by a supermassive breed of the ﬁrst stars.
Simulation of a first supernova

The ﬁrst planets, water and life
Early planet forma.on and the ingredients for life were put in place with
the explosions of the ﬁrst genera.ons of stars.
The cosmological evolu/on of gamma-ray bursts
The proper.es of gamma-ray bursts (GRBs) are observed to vary across
cosmic .me, reﬂec.ng the evolu.on of the underlying stellar popula.on.
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Center for Theore/cal Astrophysics
Los Alamos Na*onal Laboratory
Resources:
Staﬀ, postdocs and students
Roughly 50 ac.ve astrophysicists currently work at LANL.

The Main Campus at LANL

Extremely broad lab-wide exper/se
Over 10,000 employees, represen.ng a huge range of exper.se, work at
LANL.
Supercomputers
On-site compu.ng is easily accessible via a simple proposal process,
through Ins;tu;onal Compu;ng.
Internal and external collabora/on
“Scien.sts within the Center for Theore.cal Astrophysics collaborate
internally and externally on a broad range of topics. Members of the
CTA also extensively collaborate with other laboratory ins.tu.ons
including: The Center for Space and Earth Science, The Center for
Nonlinear Studies, and The Informa;on Science and Technology
Ins;tute.”
Internal funding for astrophysics research
Astrophysicists can apply for compe..ve grants through the Laboratory
Directed Research and Development program, among others.
Los Alamos Na.onal Laboratory

Supercomputers at LANL
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Center for Theore/cal Astrophysics
Los Alamos Na*onal Laboratory
Career opportuni;es:

CTA website:
ccsweb.lanl.gov/astro

Summer student posi/ons
Undergraduate students can come to Los Alamos to collaborate with researchers over the summer.
The CTA typically hosts 20 – 30 students.
Summer schools
Topics ranging from computa.onal physics to data science and supercompu.ng are the foci of a
number summer school programs at LANL.
Post-baccalaureate and post-masters posi/ons
Recent graduates can carry out research at LANL for up to two years.
CTA postdoc posi/ons
The CTA hires new postdocs annually. There is currently an ad on the AAS job register.
LANL Postdoctoral Fellows programs
Postdoc applicants are also considered for fellowship programs that fund astrophysics research and
allow opportuni.es to take up research in other areas related to the broader Lab mission.
Staﬀ posi/ons open on rolling basis
LANL is currently hiring staﬀ at a rela.vely rapidly rate, with many open jobs well-suited for
astrophysicists.
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