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Theoretical Astrophysics Expenses 2005-2006 ($200k)
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External Funding

Some staff have part in grants @ Uchicago for
students, etc.

Many visitors come with their own money.
Interest in area Joirt Posidocs (ARNL, NYYU),
Astro Computing initiative is a collaboration w/
U.C. (growtr: ANIL, LANL, LBNL, .. 7)

— won FRA grant.

Trying small focused grant proposals to NASA

— Searching for Particle Identity of Dark Matter - Hooper
— Modeling Reionization of Helium - Gnedin






From small to large scales at high redshifts: escape of ionizing photons and absorption properties of young galaxies
EUSO: Resurrection then maybe Ascension instead of Cosmic Vision

First Results from MAXIPOL and Status of AMiBA

LAMOST (Large Aperture Multiple-Object Survey Telescope) project

DEEP2 and Beyond: Testing Fundamental Physics with Surveys

Shedding Light on Dark Matter: Seeing the Invisible with Gravitational Lensing O bse rvati O n S : p rese nt/futu re

Deciphering the GeV Sky: Gamma-Ray Astronomy in the Era of GLAST

VERITAS: Current Status and Future Plans
The status of the Enriched Xenon Observatory (EXO)

Observation of the GZK Cutoff by the HiRes Experiment

Status of the Borexino experiment at the Laboratori Nazionali del Gran Sasso
Seeing the Sky Swiftly: Gamma-Ray Bursts and Beyond with the Swift Observatory




What We Do

Theoretical Astrophysics’ key role in new projects @ FNAL
0 50535 circa 1990-2005
o) : played a important role in starting SDSS

0 5035 11 2005-
o The SDSS extension seems likely to go ahead and contains 3 main projects
o Legacy - fill in the gap in original SDSS survey area
o0 Supernova search - find intermediate redshift Type la SNe
o SEGUE - Galactic structure
o The 1st 2 (new) science products crucial in justifying extension
o one prime mover behind the SNe search was !
0 Dzri Enzrgy Survzsy (DES) 2004-

o) one of the prime movers behind DES (1st on VISTA then Blanco)
o) : , and among “authors” of project proposal

0 Cosmological Comouting Initizitive 2006-
o) and Kravtsov started this nascent project.

o Comparatively small $, but may have real impact on U.S. cosmology.
O Flilira Projacts ...

Varying amount of for projects once established
0 has done an lot of this.






What We Do

Imitation is sincerest form of flattery:

TeV Particle Astrophysics III,
Istituto Veneto, Venice, Italy
R7-31 August 2007
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TeV Particle Astrophysics II [ 8 Ry Yk ST R

2nd Workshop On TeV Particle Astrophysics
28-31 August 2006
Madison, WI, USA

Welcome

The Second Edition of the TeV Particle Astrophysics
Workshop was held at the University of Wisconsin's Phys
Department from August 28 to 31, 2006.

The goals of the Workshops were:
dlines o to cover a variety of topics in Astroparticle Physics, focusing
on the energy region of the TeV and above

branches of the international astroparticle physics community

This event brought together 145 scientists and students from
around the world working in diverse fields of Astroparticle
Physics, including Gamma and Neutrino Astronomy, Cosmic
Ray studies, Dark Matter, TeV Particle Physics, Physics beyond
the Standard Model. and Gravitational Wave Searches. Roughly
20% of the plenary speakers, the work group leaders, and the
work group speakers and poster submitters, as well as of the
participants at large, were women.

The workshop provided an occasion for theorists and
consider new strategies, technologies and collaborative efforts to
address some of the most pressing questions in physics today,
including:

VITLas Sm sln dade sasabsnnd

*New Physics at LHC
=TeV Particle Physics
=Connections with Cosmology

*TeV Gamma-ray Astrophysics
=Theoretical aspects
=*Q@round-Based Experiments (4RG0-YB,
CANGAROO, HESS, MAGIC, Milagro, STACEE,
TACTIC, Tibet, VERITAS): latest results and
future plans
*Upcoming Space Telescope GLAST

*Direct and Indirect Dark Matter Searches
={Jpdate on direct searches
=New strategles of indirect detection
=First PAMELA results

*Neutrino Telescopes
= Amands, Antares, Baikal, IeeCubs,
Nemo, Nestor, KM3NeT

=Ultra-High Energy Cosmic Rays
=Latest AUGER results
=Acceleration and propagation




Theoretical Astrophysics

THEORETICAL ASTROPHYSICS
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What We Do

Education/Outreach

% Smithsonian Books
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Earth

Home
Downloads
Products
Product Tour

Help

New! Explore the sky in Google Earth 4.2
Google Earth Front Page News: earth.google.com
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String Theory ;

Quantum Gravity
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FI1G. 3.— The escape fraction of HI ionizing radiation fH! as a function
of direction, as visible from the center of the Milky Way type galaxy, at the
virial radius of the galaxy at z=35.4, and 3. The sky is oriented in coordinates
aligned with galactic gas disk such that the disk is horizontal in the middle of
the plot. Note a different color scale for z = 5 image.




Cosmological Computmg Imtlatlve

Local Talent
needs
Computing
Resources
Gpacin & (Lrevis oy

Kuhlmann ANL

Modeling, Simulation
& Visualization Group

Topic of Opportunity
o Baryon Acoustic Oscillations

o Galaxy Cluster Counts

o Weak Gravitational Lensing

o Galaxy Formation and Evolution

o First Star and Reionization of the Universe

o Supermassive Black Holes At Centers of Galaxies

Rudd & ¥Kravisov



Simulation size

Millennium Run Millennium-size hydro

TR

@

DES-size hydro

“Via Lactea”
ART Black Hole simulation

C‘o
%
0’6{/ . : :
O,’e/ First Star simulation

a7
B N-body simulations 'oel;s
@® Hydro simulations -

W@® ART simulations

1018
Numerical resolution




Science

Hardware

Software

Funding

Collaboration

Single DES-size hydro
Multiple Millennium N-body Millennium-size hydro
Multiple DES-size hydro

300 processors 1,000 processors 10,000 processors
500 processors 3,000 processors

ART (core only)
Enzo 4D parallel ART
ART (full)

KICP, FNAL, FRA NSF (postdocs)
Argonne LDRD  SciDAC (software)
DOE Office of Science (hardware)

FNAL, UC SLAC UCLA, NMSU, UIUC,
Argonne LANL Washington, Princeton,
LBl Harvard, Michigan, ...

2007 2008 2009 2010 2011




surmmary anc Conclusions

PROGRESS:
. has added need breadth in permanent staff.
» Real progress in computational astrophysics/hardware
* Closer ties with

 Particle Theory

« Experiments in Center

« Fundamental physics & collider program.
GOALS:
» Keep high level/productivity in theory research
« Support nascent projects (DES, SNAP, Computing)

* In particular push SNAP for JDEM decision.
* Be on lookout for new project opportunities for FNAL
OUTLOOK
e Choice of CPA Director will effect staffing.
e One can a vibrant future for at least a10 years.



