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*  We construct a semi-analytical model of the gamma-ray and cosmic-ray background for ADAPT based on
observations from previous high-altitude balloon experiments and simulations of the upper atmosphere.
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the second sun-FEarth Lagrange point (L.2).
With a multiple-layer tracker and an imaging 8000
calorimeter, APT is designed to observe 400
gamma-rays at energies from hundreds of keV § §
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current detector design 1s based on 3-meter WLS fibers © ©
scintillating fibers read out by Silicon 5000
photomultipliers (SiPMs). The APT detector +00
includes a multiple-layer tracker composed of
scintillating fibers and an imaging calorimeter . .
composed of thin layers of sodium-doped Csl 2700
(CsI:Na) scintillators and wavelength-shifting =
(WLS) fibers. The CsI:Na crystals are coupled — Neutrons
to crossed planes of wavelength shifting fibers 90°
to localize energy deposition to ~mm accuracy.
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*  ADAPT is a high-altitude balloon experiment scheduled 1800 T 600 ¥
to fly during the 2025-2026 summer window in the o g
Antarctic. The ADAPT detector uses only ~ 1% of the 5 5
total amount of sensitive materials used in the full © 400G
APT detector.
*  The ADAPT experiment is aimed to demonstrate the 0
potential of the APT instrument and test our gamma-ray
and cosmic-ray reconstruction algorithms. The mission — — 0

will provide real-time alerts and localization of gamma-
ray bursts (GRBs) and other gamma-ray transients that

occur during the long-duration Antarctic flight. Simulated background for a 5s exposure of ADAPT. Sky maps are azimuthal projected centered at the zenith.

* 'The sensitive detector of ADAPT consists of 4 fully
instrumented tracker/imaging-Csl-calorimeter (ICC) _
layers and 4 additional CsI-calorimeter layers on bottom *  As a high-altitude balloon mission, ADAPT will
to increase the radiation length of the instrument. Each experience a strong background o% gamma-tay and
" Csl-calorimeter layer includes 3 X 3 tiles of 15cm X 15¢cm 10 ; ]
Geometry of the ADAPT payloaq and sensitive X 5mm Csl:Na criffstals. The design will achieve a ~ 1/2- ] cosmic-ray radiation produced near the Earth. The
detector for our Geant4 simulation. : S _ : : :
meter square aperture for gamma-ray and cosmic-ray s background is dominated by atmospheric gamma-
observations. § ray radiation and terrestrial cosmic-ray emission.
* The gamma-ray radiation peaks at 8 ~ 90° from
the so-called “Earth’s limb". The gamma-ray
ADAPT Performance for Gamma-Ray Detection background is dominated by the gamma-ray albedo
10° 1 from the atmosphere, where the flux at @ > 90° is
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* Gamma-Ray Detection Using ADAPT 0 (degree)

Background gamma-ray distribution as a function of

* At energies above 30 MeV, pair production 1s the dominant photon interaction in most materials, by which an the inclination angle (6). 8 = 0 is the zenith.
electron-positron pair 1s created as the cosmic gamma-ray interacts in the electric fields of atoms in the detector.
At lower energies (< 10 MeV), incident gamma-rays experience multiple Compton scatterings. The ADAPT
instrument will function both as a pair telescope for 30 MeV to 10 GeV gamma-rays and as a Compton

telescope with excellent sensitivity down to ~ 0.3 MeV. GRB Localization in the Presence of the MeV Background
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*  Acceptance/geometry factor (left) and normal-incident effective area (right) versus energy. The lower energy GRB-Localization Performance in the Presence of the MeV BaCkgrOU—ﬂd
solid black curves denote ADAPT Compton reconstruction and the higher denote ADAPT pair reconstruction.
Dashed red and dash-dotted green curves are for Fermi PSR2_SOURCE_V6 events and AMEGO, respectively. I o * For each fluence value and inclination angle, we
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