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All-Sky MeV Gamma-Ray Telescope
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e All-sky Medium Energy Gamma-ray Observatory eXplorer
(PI: R. Caputo GSFC/NASA) is a proposed MeV mission to study
the engines of extreme explosions and extreme accelerators

® Game-changer in high-energy/multi-messenger astronomy

® Not selected in NASA MIDEX2021 due to missing key
developments (AstroPix, event reconstruction)

® Aim to resubmit in next MIDEX call ~2027
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https://arxiv.org/abs/2208.04990

AstroPix: Novel Pixel Sensor
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AstroPix Development

Goal Quad-chip
4cm

Power consumption <1.5 mW/cm?

Pixel pitch 500 x 500 pm?

Thickness 500 pm

Dynamic range 25 keV-700 keV

Energy resolution  <10% (FWHM) at 60 keV
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AstroPix3

AstroPix3
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e Full reticle chip: 2 x 2 cm2. 725 um thick
e Matrix: 35 x 35 pixels

e Pixel pitch: 500 um (pixel size 300 um to reduce capacitance)
e Power consumption: 4.12 mW/cm?2

e Full digital readout capability

Column

Suda+24 NIMA
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Energy Spectra in ToT
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® Photopeaks can be seen in 22 - 122 keV range

® 92% of the tested pixels show 22 keV peak

Suda+24 NIMA

— Lower limit of the dynamic range (25 keV) is satisfied

JPS2024a

2024.09.16

Yusuke Suda Development of an HV-CMOS active pixel sensor AstroPix for all sky MeV gamma-ray telescopes (3)


https://doi.org/10.1016/j.nima.2024.169762

Energy Calibration
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e Energy calibration over the full sensor
® 90% of the tested pixels are calibrated

e Energy resolution (FWHM) @ 60 keV: 6.2 keV
® 44%% of the calibrated pixels satisfy the requirement
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Calibrated Energy Spectra
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® The high energy component in 133Ba could be Compton edge for higher energy
photons, such as 302.9 keV and 356.0 keV (the Compton edges for those
photons are 164.3 keV and 207.3 keV, respectively)

e Dynamic range: 22 - 122 keV or ~200 keV, assuming the calibration curves are
also applicable at energies above 122.1 keV
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Depletion Depth Measurements
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ne detection rate of 241Am 59.5 keV events

peak events from the fitted spectrum

e Measured depths follows the PN junction model curve
e® Depletion layer develops as expected
® Higher resistivity chips is necessary to achieve full depletion
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e Sounding rocket hosted
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Depletion Dynamic Energy
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