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Abstract: Fast neutrons generated by the interaction between ions and the solar atmosphere are important observation probles to clarify the ion
acceleration mechanism in the Sun, but so far neutrons have been detected from only 12 X-class solar flares in the highland on the ground due to
the influence of atmospheric absorption. As for observations in space, SEDA-AP at the International Space Station continued to operate until 2018
and succeeded In neutron detections from 52 solar flares, but there are currently no dedicated space missions. In order to overcome this situation,
we have been designing and developing a 3U CubeSat and a novel neutron / gamma ray sensor since 2018 with the aim of performing satellite
observations from space. The sensor consists of the multi-layered plastic scintillator bars readout with Si photo-multipliers(PMs), and detects fast
neutrons from the tracks of recoiled protons via elastic scattering. Furthermore, by placing a GAGG scintillator array at the bottom, it is designed
to be sensitive to gamma-rays based on the principle of the Compton camera. In this presentation, we will report on the scientific purpose and the
development status of CubeSat and neutron / gamma-ray sensors.
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Example of tracks for neutrons and gamma-rays
Neutrons
-> Via elastic scattering
Neutron Energy (E,) can be calculated as E, = E /cos“0
using total energy deposits (E,) of recoiled protons and recoil angle ().
Gamma-rays

3000f

6000 Effect of light

[ leakage

—> Estimate this
factor for every

combination

Effect of saturation zooof
due to limited | ok
number of pixels 1

4000~

2000+

/ 11 1 | 11 | | 11 1 | 1 1 | ‘ - | 1 1 1 | 1l 1 1 |
00 200 400 600 800 1000 1200

I \

0 2000 4000 6000 8000 1000012000140001600018000

- Via Compton scattering in Plastic and Photo-absorption in GAGG > Pixel distributions in 4x4 GAGG array Energy [keV] Ghannel-Charge »C]
Compton camera techniques Mo Tt [eelen correction Co;rection > Enerqvénesc?lutmn of t/r:/e 4x4 GAGG arrray
,, | - Ith no light
100 MeV Neutron 1 MeV Gamma-ray é leakage correction The energy
Plastic [+ Single-hit E resolution is roughly

proportional to Q12
(Q:charge), which
\/ follows statistical
distribution of
photo-elections.

»‘-yb:umy X

] :i

rrrrrrrr

scintillator °

101

Wlth Ilght Ieakage

correctign T 0
Charge [pC]

O Current Status

« Testing and constructing blead-board model > ASIC
(BBM) is still underway. The readout test from  IDE3380 +
multi-ASICs is also in progress. FPGA board 3

Based on Geant4 simulation of flight - Plan to start production of the flight model In
model sensors FY 2023, and launch the CubeSat in FY 2024.
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