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d. Total Direct ......ccoeeeeveeiiiee e, 0.6 2.9 4.6 0.0 0.0
23. OBLIGATIONS AND COSTS

(in thousands)
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A. VERITAS and R&D for Cherenkov Telescope Readout & Electronics

Collaborative efforts between Argonne National Laboratory, the University
of Chicago Laboratory of Astrophysics and Space Research, and the
University of Utah have focused on R&D work for improving technology in
cosmic ray air Cherenkov telescopes, for use iIn a possible upgrade of the
VERITAS i1maging Cherenkov detector. Collaborative efforts between Argonne
and the University of lowa have continued on R&D work for developing a
topological 500MHz wupper level trigger, fTor possible use iIn a VERITAS
upgrade. Argonne scientists continue to contribute to the current dark
matter VERITAS science program. We consider this work as both an
opportunity to probe fundamental particle physics with VERITAS and also as
a technological challenge. Resources for this effort come from DOE base
funds, Univ. of Chicago funds and LDRD funds.

a) FY 2006-2007 Accomplishments: The TrICE telescope and telescope
infrastructure are complete, and regular observation shifts are underway.
First data with a partial camera was observed in spring 2006. Data
analysis i1s underway. Argonne physicists have presented TrICE physics
concepts and hardware design at international conferences. By fall 2007,
TriCE will be complete and a journal paper is expected.

Argonne physicists perform regular shifts on VERITAS, lead the science dark
matter working group, and are active in other science groups. Deirdre
Horan is working on N-body dark matter simulations in collaboration with
UCLA, and the ANL VERITAS group is analyzing dark matter targets. Argonne
physicists hold positions of leadership within the VERITAS experiment. A
demonstration topological trigger board has been built and tested, and a
system design for the prototype 1is underway. A demonstration photon
counting ASIC has been built and tested. Structural engineering on new
optical designs for a possible VERITAS upgrade have begun. We request
funds for a continued joint postdoc with the University of Chicago. Our
current postdoc (who has been supported by laboratory discretionary funds)
will be moving at the end of the summer to work with NASA on GLAST. The
VERITAS collaboration is planning to submit a technology proposal for an
upgrade in fall 2007.

b) FY 2008 Plans: We will continue R&D work for improving the technology
of cosmic ray ailr Cherenkov telescopes and future gamma-ray telescopes. We
plan to use our R&D efforts as a basis to be part of the VERITAS technology
proposal. We plan to build a prototype fast topological trigger board and
test this iIn parasitic mode on the VERITAS-4 array (using tech. upgrade
funds). We plan to construct a prototype of a telescope with a new optical
design. The prototype ASIC electronics will be completed and ready to
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implement and test on a full 15 degree camera. We request continued support
of a postdoc.

c) FY 2009 Plans: Based on work done in previous years Argonne will
play lead roles in the design and engineering of high speed, high
performance front-end electronics, iIn the triggering electronics, and in
the mechanical engineering of the final three telescopes In an upgraded
VERITAS telescope array. Other possible applications of the R&D would be
considered as well. We request continued support of a postdoc.

B. DES

The Dark Energy Survey 1is an experiment which will greatly improve our
understanding of the expanding universe. Argonne has vrecently Dbeen
accepted for membership in the collaboration. The scientific staff and
post-doc will contribute to the critical path of the experiment, namely
testing and analysis of the 520 mega-pixel CCD imager. HEP engineers
will lead the design and implementation of the controls systems, including
the shutter, filter, cooling, and precise control of the camera position.
HEP will also contribute significantly to the mechanical design and testing
of the camera itself, including corrector lenses.

FY2008-2009 Goals: HEP scientists will contribute to the preparations
for supernovae data, including run-plan issues such as exposure time at
each location, overlap with existing surveys, and fraction of data taken on
elliptical galaxies.

C. Airfly

The Airfly experiment is an international effort to measure the amount of
fluorescence light emitted by air when a beam of electrons passes by. It
is important to know this for high energy cosmic ray measurements which use
fluorescence light to estimate the energy of the cosmic ray. Argonne is
unique in that it has three accelerators that are quite useful for these
calibrations. Data have been taken in the HEP, CHM, and APS divisions at
Argonne; five HEP staff members are involved in the experiment. We have one
publication ready for journal submission in FY2007.

FY2008-2009 Goals: We expect to complete all measurements and publish
several additional papers on these results.






