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Figure 1 Product tree of GECAM satellite.
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Figure 2 GECAM satellite configuration schematic diagram (satellite
coordinates are shown).
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Figure 3 All-sky coverage of GECAM double satellite.
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Figure 4 Satellite orbit lifetime with different initial orbit heights.
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Table 1 Main technology parameters of GECAM satellite
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Figure 5 Satellite pointing strategy schematic diagram.
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Table 2 Link visibility at different antenna beam angles
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B R SHURE SO SFAL.  TE PEA 5 e 4
FAG T, TR0 SR FE ot 2 7= A l AR

Mz R AL TAEAE2.2-2.3 GHZHEL, @it 54 e
BB ES R ENEA R AE 2 RE, KRN
27 dB m. UL RN TAETES.2 GHZAE, RIFIIH
N41 dB m. FHIRSCRIFHL TAETE 1.6 GHz, i@t S5
BRE SR R RO G B RE, KA ThER
40 dB m.

W m B S R AR BN A MG S =4
], 1515 5 H 16384 bps, KAIRS4228: 1, 2405
ST 1L.5Vp-p, TR EE R R, s
50 B RIZAE 100 kHz 3 JL-HMHz2 8. 887 B 8
T LVDS 2 115 HE 347 4% a4k 8 30l 7 55 Y [
££20 MHz—2 GHz.

GECAM P 2 Wi LA 3, e TR R
2.05-2.15 GHz, REFE N-108 dB m. GNSSEILHL
BAL S REBIUFEAIGPS RA LIS B, REE A
—132 dB m. db3pREoC TAESEL.2 GHz, RBUSE
~—-103 dB m.

NI, T H 2R R T A B R, X R AR
FYEPE AR AT G — W (WLFR3), TREHE 2 RGeS 1.

ARG LT 25 5, RSO L2 S S s 2 ) 7 55 M 7 24
N-174 dB m/Hz, $fE RS M35 R EHE 5 3% N
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Table 3 Satellite electromagnetic signal interference calculation

P B R 2% P E%ﬁ%?jﬁé%ﬁ A= RIMWIERHE KRR E %;qgjﬁ WFHMES

(dBm/Hz) — L% (dB/Hz) i (dB) (dB) HEE (dBm/Hz)
et RS biEE e - -36.17 60 50 —~189.97
KA R GNSSHIE R SCHIk —43.8 -36.98 60 60 —-200.78
D2 RS bilEeE 3 -36 —67.58 60 40 —203.58
WA GNSS#E -36 —-89.46 60 40 —225.46
D42 55 R sCEER -36 —93.52 60 55 —244.52
IR SRS Mz -22.14 —58.29 80 37 —-197.43
R SCORST GNSS#zHi —22.14 —449 80 46 -193.03
FR SRS TR -22.14 —-62 80 28 —-192.14

U, GNSSEUR. R SCEMOGT WS S IR T PRI 7oK, 3T 7 TR A BT, X 58 0L
25 () FgE A, RO RO 2 . AR SR BRI AL ER . T A M A TR 4R 1A
% s R DD B B B R e N80 dB, RS TE NI Bt ET AL =S ek B RS RGOk (S 2 se
B S SR T IB I % 5 (150 dB m/Hz) 47 dB FAEER. RRA R T EE b it 724, mEL
PLE, e szm ny DLZBE AT, N TR BRI B SR SR RS T R R
GNSSHBU LIS 5 D 2% % BN T %. GECAM P2 it H120204F & LLe—FF SR 7 Rk

SRR, AN 2RO R TR B, ANBUSATIERRA SR mRBE. BRI
SERIAR AN TE RE B fE, AL =5 e BkAr Bl
4 B G, WERAER A 58 L LA HE SEIN TR AR AR 45 R

MIRES, KR“ZWBL. A5 M IR A AUE #
GECAM R[] 5] SR A HERBFHE, e Einge —.
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GECAM satellite system design and technological characteristic

HAN XingBo', ZHANG KeKe'~, HUANG Jia', YU JinPei', XIONG ShaoLin’, CHEN
YouMei', LI XinQiao’, QI JinLing', WEN XiangYang’, CHEN Wen' & GENG Hao’

" Innovation Academy for Microsatellites, Chinese Academy of Sciences, Shanghai 201203, China;
* Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049, China;
3 National Space Science Center, Chinese Academy of Sciences, Beijing 100190, China

The Gravitational wave high-energy Electromagnetic Counterpart All-sky Monitor (GECAM) is proposed to explore the
significant opportunity of the gravitational wave multi-messenger astronomy by monitoring the gravitational wave high-
energy electromagnetic counterpart in all-sky. Based on the satellite science and observation requirements, we propose
the design philosophy and schemes of the GECAM satellite system, including the system configuration and main
technical parameters, observation requirement analysis, and satellite orbit, attitude, and operation mode design. Further,
we summarize the technical characteristics and solutions of satellites, including the satellites all-sky field of view burst
source location technology, multi-constraint satellite pointing design, the real-time downlink telemetry technology of
trigger information based on the Beidou-3 global position reporting system, the integrated design electronics with low
cost and high reliability, and the electromagnetic compatibility design of highly intensive satellite. The GECAM satellite
can achieve an all-sky field of view, high sensitivity, good positioning accuracy, and wide energy coverage through
system design and optimization. Also, it has the capability of on-orbit trigger positioning and quasi-real-time downlink of
detection alerts, satisfying the comprehensive requirements of the detection of gravitational wave gamma-ray bursts and
other high-energy transient sources.

gravitational wave, high-energy electromagnetic counterpart, all-sky monitor, GECAM satellite
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