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The GRID Concept

® 10+ CubeSats in LEO
® Scintillation detector, ~60 cm? each
® | ocalization accuracy for GRBs within 200 Mpc
v' <1° (for an on-axis event, ~0.14 yr1)
v 10° ~15° (for a GRB 170817A like event, ~5 yr1)

GRID (Gamma-Ray Integrated Detectors)

2020/11/01 M. ZENG, Tsinghua University, 88 —EGECAMIid<& -t =
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: 0.5U GAGG
Size (10x10x5 cm?)
Weight 780 g
Power 3w SiPM Array
Detection ~ 58 cm?
area
FOvV 21 FEE
Energy range 10 keV ~ 2 MeV
Dead time ~10us
Background ~ 500 Counts/s BEE & CE
count rate
Telemetry ~ 1 GB/day
—_—
6U i7/5 & (CubeSat)
FERERALIT B
2020/11/01 M.*ZENG, %%M!?ZE_ E A !\@ R 12
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Scintillator & Package

Every single scintillator is fixed by two
pieces of slider propelled by a screw,
to ensure its reliability and integrity
during launch.

The Coupling Surface

2020/11/01 M. ZENG, Tsinghua University, 58 _fEGECAMIid & -t 13
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SiPM & Coupling

Four SiPM Array at the top.
Each array is composed by 4 x 4 Coupling scintillator and SiPM with
SenSL J-60035 SiPM. optical cement
Four temperature detection chips at SiPM signal output through two
the bottom. high density connector

2020/11/01 M. ZENG, Tsinghua University, 38 _JEGECAMIITS-1bR 14
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Designation
Spacetrack catalog number 43663
5 COSPAR ID 2018-083-B
4 Orbit 509x524 km, 97.5°
' Country/organization of origin China

Date (UTC) 29 October 2018 00:43
Launch site Jiuquan Satellite Launch Center, China
Launch vehicle Chang Zheng 2C

20 ) , 1singhua University, £ _ JEGECAMIiT< b= 16
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First CubeSat of GRID

Gamma Ray Integrated Detectors (GRID)
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Space qualification tests

A S b
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arXiv.org > astro-ph > arXiv:1907.06842

Astrophysics > Instrumentation and Methods for Astrophysics

GRID: a Student Project to Monitor the Transient Gamma-Ray Sky in the Multi-Messenger
Astronomy Era

Jiaxing Wen, Xiangyun Long, Xutao Zheng, Yu An, Zhengyang Cali, Jirong Cang, Yuepeng Che, Changyu Chen, Liangjun Chen, Qianjun Chen, Ziyun
Chen, Yingjie Cheng, Litao Deng, Wei Deng, Wenging Ding, Hangci Du, Lian Duan, Quan Gan, Tai Gao, Zhiying Gao, Wenbin Han, Yiying Han, Xinbo
He, Xinhao He, Long Hou, Fan Hu, Junling Hu, Bo Huang, Dongyang Huang, Xuefeng Huang, Shihai Jia, Yuchen Jiang, Yifei Jin, Ke Li, Siyao Li,
Yurong Li, Jianwei Liang, Yuanyuan Liang, Wei Lin, Chang Liu, Gang Liu, Mengyuan Liu, Rui Liu, Tianyu Liu, Wangiang Liu, Di'an Lu, Peiyibin Lu,
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Xiao, Wenjin Xie, Dacheng Xu, Rui Xu, Weili Xu, Longbiao Yan, Shengyu Yan, Dongxin Yang, Hang Yang, Haoguang Yang, Yi-Si Yang, Yifan Yang,
Lei Yao, Huan Yu, Yangyi Yu, Aigiang Zhang, Bingtao Zhang, Lixuan Zhang, Maoxing Zhang, Shen Zhang, Tianliang Zhang, Yuchong Zhang, Qianru
Zhao, Ruining Zhao, Shiyu Zheng, Xiaolong Zhou, Runyu Zhu, Yu Zou, Peng An, Yifu Cai, Hongbing Chen, Zigao Dai, Yizhong Fan, Changqging
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Bin Zhang, Bing Zhang, Zongqging Zhao, Rong Zhou, Zonghong Zhu (collapse list)
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ESR =t
GAGG a RE / ~780¢g ~780¢g
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Aluminum case = WM HE R ~ 58 cm? / /
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oS 10 keV ~ 2 MeV 40 keV ~ 2 MeV Lower threshold < 15 keV

Upper threshold ~ 2 MeV

Preamp board === =
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T SAA >3000 cps

HiEE ~ 1 GB/day ~ 64 MB/day /

2020/11/01 M. ZENG, Tsinghua University, 58 _fEGECAMIid & -t 32



BEESRREE (BEEY 65 Um) SensL Micro-J 60035 SiPMi E

AR 38 X38X 10 mm3 5XRIESIPMEIR
TG 46000 ph/MeV TAEHE ~30V
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F#202 Flight Model
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Leaders in future large science projects

FAST

Insight-HXMT
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