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Blue dots: Local particle events    Red dots: Distant particle events

ѦBBHּתӆּכ ḾẔӌχGW150914 -GBM
Ῡό Ḓ҆ҭό ẕ ό



ẫג↓ῇ ⸗ ḽẓӋԄᶽר≡ᵷ (GECAM)
Gravitational wave high -energy Electromagnetic Counterpart All -sky Monitor
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Physics World GECAM
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GECAMᴋᾯѭ ἆῠἷ 
אָ ἷ ᴟᾎ ᶴ↕

600 km, 29 deg 550-600 km

ᴧṃῊ љṁᵘ 2020ẉ12ῴι ⁄ṁᵘ3ẉ ṁᵘ 5ẉ

ṃ ή╜ ᶀ 8 keV Ɋ2 MeV ḫ╜χ6 keV Ɋ5 MeV

ṃ ή╜ᾦꞌ ˆ83(C; keV GRD

ᶋ 100%ԅᶾ ᴥῐ ᵀιGRD

Ῡᴧ҆ҭή╜♄ᾧẙ <2E-8 erg/cm 2/s (20 s, 10 -1000 keV) ᶈ‰ ‍ҭї

Ῡᴧ҆ҭḧӈ Ṯ < 1 deg (1-ƫ, Ṯ) ᶈ‰ ‍ҭї

╜Ḓήכּ ᶀ 300 keV - 5 MeV CPD

™Ὴ ˅8 ´v +⃰Ẃ҆ӕ) GRDᵙCPD

ḾῊ ẙ ~ 10 Ƥs ӔּזGPS

ḾῊ ẙ ~ 0.5 Ƥs ᴅ ᴌῐ25ѦGRDᵙ8ѦCPDѳ

ᾭҽᾭὯ < 50 GB/ᶾ (ᴥῐ) ᶿ ‖╗ ῼ ᶹ

╜ ἵῊ ả < 5֫ (50%), <60֫ ε100%ζ ҡᴌῐֹ ḙẔּז ￼Ὴả
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Gamma -Ray Burst (GRB)
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ÅDiscovered in late 1960s

ÅRelated Sciences

ü star, galaxy, universe

ÅObservations

ü Prompt emission: short/long

ü Afterglow: rich features

ü Multi-messenger: GW, é

ÅOpen questions

üProgenitor

üCentral engine

üJet launch

üJet composition

üRadiation mechanism

üStandard candle?

üé
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GECAM 3 ̆ 5



֜ḪᾩὝӖ ᴦ ἒε ᴿ ≡ᵘᵄ ≡

ÅEarly alert, even earlier than GW

ÅIndependent confirmation

ÅReduced localization area facilitating 
follow-up observations

ÅProvide important astrophysics context
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Localization is crucial for follow -up

GRB170817A

Optical

Soft X -ray

Radio

Time

GW



≡ ẫג↓ ῇַײᾩᴩᵘ

ÅDelayed ~1.7 s after the GW

ÅIntrinsic weak, 3-4 order of magnitude weak than previously known GRBs

Åhard component followed by a soft one (likely Black Body component)

25

First 
Component

Second
Component



GECAM detection rate of BNS GWGRB
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(Abbott+2018, Living Rev Relativ)

Expected GWGRB rate from BNS in 2020

ÅFermi/GBMσ 0.3-1.7/year

ÅGECAM: 2-10/year

GECAM improvements over Fermi/GBM:
(1) FoV& duty cycle:    x 2
(2) Sensitivity̔ x ~3 (volume)



Ԅᶽר≡ԍḛ ᶙַײẫײַ↓ג Ṃ
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BH-BH merger 
(GW150914)

BH-NS merger
(GW190814)

BH-BH merger
(GW190521)
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28GECAM GRB 130925A GECAM XRR 050525A

Swift/BAT
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27-250 keV

10-30 keV

1-10 keV

50-250 keV/27-50 keV

10-30 keV/1-10 keV

̆ ҹGBM ῀SAA
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GBM  bn090605862

Location belt width: 0.6 deg (3-sigma)
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Swift J1644+57

2011 3 29 ѿ ֦

GECAM Swift J1644+57 ᾣ
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33



GECAMὒ≡ᵷ

ÅGRD  (LaBr 3+SiPM)
ï Monitor x/gamma-ray from all-sky

ï Temporal, spectral, localization measurement for GRB 

ÅCPD  (Plastic scintillator + SiPM)
ï Monitor charged particles (e, p)

ï Identify the GRD bursts produced by charged particles in the Earth orbit 
(i.e. distinguish GRB and fake-GRB)

34

For each GECAM satellite

¸ 25 Gamma -ray detectors (GRD, circle)

¸ 8 Charged particle detectors (CPD, square)
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FermiַײSAAԊῡ 36

Å SAAש
ï ẹ҆ӕᾭὯ(EVT)ᵙẊ ᾭὯ(BTIME+BSPEC)ψẦᵏᶈ ᴧḧӈ

ÅSAAש:
ï ṓ Ầ  ε ⱡ ẕ ι♄ᾧẙ ӉιӇҠῶ ḧ￼ή╜ ζד
ï ҝ ẹẊ ᾭὯιј ẹⱶ҆תӕᾭὯψԋ ᶈ ᴧḧӈו ι ԁ ᶺ ᴧ



Monte Carlo simulations
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Field of View (FOV)
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100% all -sky monitoring with
~40% GRBs detected by both satellites

GECAM-A
GECAM-B

Overlapping
region

Overlapping
region


