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The field of medium-energy gamma-ray astronomy urgently needs a new mission to build on the success of the COMPTEL instrument. This mission must achieve a sensitivity
significantly greater than that of COMPTEL in order to advance the science of relativistic particle accelerators, nuclear astrophysics, and diffuse backgrounds and bridge the
gap between current and future hard X-ray missions and the high-energy Fermi mission. This must be accomplished within the constraints of an Explorer-scale mission. Such
an increase in sensitivity can only come about via a dramatic decrease in the instrumental background. We are currently developing a concept for a low-background Compton
telescope that employs modern scintillator technology to achieve this increase in sensitivity. Specifically, by employing Lanthanum Bromide scintillators for the calorimeter, one
can take advantage of the unique speed and resolving power of this material to improve the instrument sensitivity and simultaneously enhance its spectroscopic performance
and thus its imaging performance. We present the design and calibration results for a small prototype of such an instrument, the FAst Compton TELescope (FACTEL),
scheduled to fly on a balloon test flight in the Fall of 2011.

Introduction Laboratory Development

Compton telescopes are the instruments of choice COMPTEL A prototype of a FAst Compton TELescope (FACTEL) using advanced scintillators is currently being
for spectroscopic imaging of the sky in the difficult A tested in the laboratory:
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Balloon Flight Test

The use of modern scintillator materials would greatly improve the performance of a Compton We are preparing a small prototype of the FACTEL payload for a piggyback balloon flight from Ft.

telescope over that of COMPTEL.: Sumner, NM, in August 2011 in order to test the robustness of the hardware and to demonstrate its
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D1 will include two 1" EJ-315 cells, plus a third cell of experimental organic scintillator from LANL
D2 will include three 1” LaBrs cells from Saint-Gobain
Custom channel electronics boards controlled by a PIC processor are being tested

The payload includes a pressure vessel, plastic anti-coincidence shields, PC/104 computer,
heaters, and cables previously flown (2007) as part of the GRAPE project
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Simulated energy and angular resolution of a Compton telescope,

assuming LaBrsz energy resolution in D2:
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Fast, bright inorganics (e.g.,
LaBrs:Ce) for D2 will greatly
iImprove response via better
stopping power and energy
resolution:
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From the flight data and ongoing simulations we will continue to explore the potential
5 scientific return of an advanced scintillator Compton telescope on either a long-
=« duration balloon (LDB) or Explorer-class satellite platform
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For more information, please contact Peter Bloser at Peter.Bloser@unh.edu UNIVERSITY of NEW HAMPSHIRE




