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AMEGO-X: All-Sky MeV Gamma Satellite .,
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e All-sky Medium Energy Gamma-ray Observatory eXplorer
(PI: R. Caputo, GSFC/NASA) is a proposed MeV gamma-ray mission

e Do supermassive black holes accelerate cosmic rays and produce neutrinos?

e How do binary neutron star mergers produce relativistic jets and what is the
structure of those jets?

® \Where are the cosmic rays accelerated in the Galaxy?
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https://arxiv.org/abs/2208.04990

AMEGO-X Gamma-Ray Telescope
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: Csl FEE (4X)
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’_/ Baseplate Parameter
| MEB and Energy Range 25 keV -1 GeV
Bias Supply Energy Resolution 5% FWHM at 1 MeV, 17% (68% containment half width) at 100 MeV
(under Baseplate) Point Spread Function 4° FWHM at 1 MeV, 3° (68% containment) at 100 MeV
Localization Accuracy transient: 1° (90% CL radius), persistent: 0.6° (90% CL radius)
<— Radiators Effective Area 1200 cm? at 100 keV, 500 cm? at 1 MeV, 400 cm? at 100 MeV
Field of View 21 sr (<10 MeV), 2.5 sr (>10 MeV)
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AstroPix: -Novel HV-CMOS Pixel Sensor « u.

® Designed by KIT
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AstroPix Serles

AstroP|x1 AstroP|x2 AstroPix3 Quad-chip
(Flight prototype)
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e® AstroPix was developed based on MuPix and ATLASPiX
experience

QAR

(= target values) and full digital readout capability

e Quad-chip (V3 x4) will be tested in space with a sounding
rocket which will be launched in 2026 to increase the
technical readiness level
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Ast r0Pix4 :
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® Reduced input capacitance by optimizing the routing and minimizing the metal-to-n-well
capacitance — Lower noise floor and better energy resolution

® Pixel-by-pixel comparator threshold tune — ToT variation to be suppressed
e Individual hit buffer = No identification problem with multiple hits in Row/Col

e Improved time stamp structure — 3 ns for timing and ToT
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https://iopscience.iop.org/article/10.1088/1748-0221/19/04/C04010

Number of events

AstroPix4: Performance 1
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® Photopeaks in 14 - 122 keV (89% of pixels)

® Dynamic range: 14 - ~250 keV
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AstroPix4: Performance 2

Energy resolutions
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® Energy resolution: 14% @ 122 keV « Goal: 10%

® Depletion depth: ~90 pum < Goal: 500 um
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Next AstroPix.

Pixel pitch Depletion depth Dynamic range

Energy resolution

(FWHM at 122 keV) Power

Goal 500x500 pm?2 500 pm 25 - 700 keV 10% 1.5 mW/cm?

AstroPix4 500x500 pm2 ~90um @ 240V 14 - ~250 keV 14% ~2 mW/cm?

® AstroPix5 is submitted 107] — lz;jggower
| Digital
e Full 2x2 cm? reticle chip | —— AMEGO-X req.

e Updated guard ring design for higher
breakdown voltage

Power (mW/cm?)
S

e Two test columns with high dynamic range
CSA that should not saturate until > 700 keV

e Reduced pixel capacitance ATLASPIX VI v2 V3 vA VS
R. Caputo
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Prototype Telescope

AMEGO-X ComPair-2
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® ComPair-2 (PI: R. Caputo (GSFC/NASA)): AstroPix tracker + CsI calorimeter
® Demonstration of Compton and Pair reconstructions

® Instrument integration, environmental testing in 2026
— Long duration balloon flight
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Summary ..

e AMEGO-X will provide unique insight into the acceleration of protons
and production of neutrinos near SMBHSs, the nature of BNS mergers,
and the acceleration of cosmic rays in the Galaxy

® Development of the key component, AstroPix, is going well.
AstroPix5 will come soon. Sounding rocket test flight in 2026

e \We will build the prototype telescope in 2026 and demonstrate the
AMEGO-X concept

® Resubmit in next MIDEX call, expected to happen in ~2027
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