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POLARVIN 2] 1 22 2o B E A NI 2R 814 %

Number GREB Name Trigger time (UTC) Joint observation

| GRB 160924A  2016-09-24T06:04:09.040 Fermi/GBM, SPI-ACS

2 GRB 160928A  2016-09-28T19:48:05.000 Fermi/GBM, SPI-ACS, KW
3 GRB 161009651 2016-10-09T15:38:07.190 Fermi/GBM

4 GRB 161011217  2016-10-11T05:13:44.420 KW

5 GRB 161012989  2016-10-12T23:45:11.380 KW

6 GRB 161013948  2016-10-13T22:44:40.100 Fermi/GBM

7 GRB 161120401 2016-11-20T09:38:33.520 SPI-ACS

8 GRB 161129A  2016-11-29T07:11:40.000 Swift/BAT, Fermi/GBM, AstroSAT
9 GRB 161203A  2016-12-03T18:41:07.750 KW.SPI-ACS, CALET/CGBM. AstroSAT
10 GRB 161205A  2016-12-05T13:27:18.000 Fermi/GBM

11 GRB 161207A  2016-12-07T20:42:55.000 Fermi/GBM, CALET/CGBM
12 GRE 161207B 2016-12-07T05:22:44.000 Fermi/GBM

13 GRB 161210A  2016-12-10T12:33:54.000 Fermi/GBM

14 GRB 161212A  2016-12-12T15:38:59.000 Fermi/GBM

15 GRB 161213A  2016-12-13T07:05:02.000 Fermi/GBM, SPI-ACS

16 GRE 161217B 2016-12-17T03:03:44.000 Fermi/GBM

17 GRBE 161217C  2016-12-17T03:53:15.000 KW

18 GRB 161218A  2016-12-18T03:47:34.634 Swift/BAT

19 GRB 161218B  2016-12-18T08:32:41.341 Fermi/GBM

20 GRE 161219B 2016-12-19T18:48:39.000 Swift/BAT

21 GRB 161228A  2016-12-28T09:43:24.000 Fermi/GBM

22 GRB 161228B 2016-12-28T13:15:40.000 Fermi/GBM, SPI-ACS

23 GRB 161228C  2016-12-28T00:46:20.000 Fermi/GBM

24 GRB 161229A  2016-12-29T21:03:49.000 Fermi/GBM

25 GRB 161230A  2016-12-30T12:16:07.000 Fermi/GBM

26 GRB 170101A  2017-01-01T02:26:00.660 Swift/BAT

7 GRR 17010 R 2017-0M-01TO2:-47-18.270 Fermi/GRM
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42
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45
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52
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54
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T BB B WF B el LE A B

GRB 170101A
GRB 170101B
GRB 170102A
GRB 170105A
GRB 170109A
GRB 170112B
GRB 170114A
GRB 170114B
GRB 170120A
GRB 170121A
GRB 170124A
GRB 170127C
GRB 170130A
GRB 170131A
GRB 170202B
GRB 170206A
GRB 170206C
GRB 170207A
GRB 170208C
GRB 170210A
GRB 170219A
GRB 170220A
GRB 170228B
GRB 170305A
GRB 170306B
GRB 170309A
GRB 170315A
GRB 170317A
GRB 170320A
GRB 170325B

SaF BMF Ao wFS B B ows BF L E A WFLENE

2017-01-01T02:26:00.660
2017-01-01T02:47:18.270
2017-01-02T02:51:18.000
2017-01-05T06:14:07.000
2017-01-09T03:17:35.000
2017-01-12T23:16:09.000
2017-01-14T22:01:10.000
2017-01-14T19:59:12.000
2017-01-20T11:18:30.000
2017-01-21T01:36:55.200
2017-01-24T20:58:06.000
2017-01-27T01:35:49.000
2017-01-30T07:14:45.000
2017-01-31T23:14:59.000
2017-02-02T07:19:54.000
2017-02-06T10:51:57.700
2017-02-06T11:40:10.000
2017-02-07T21:45:04.000
2017-02-08T13:16:33.000
2017-02-10T02:47:37.000
2017-02-19T00:03:07.000
2017-02-20T18:48:01.000
2017-02-28T18:32:56.000
2017-03-05T06:09:06.800
2017-03-06T14:07:20.000
2017-03-09T12:26:42.000
2017-03-15T13:57:53.

2017-03-17T09:45:56.

2017-03-20T03:42:39.000
2017-03-25T21:50:01.000

IR FTRTEE FIL W P S

Swift/BAT
Fermi/GBM
KW
SPI-ACS, KW
Fermi/GBM
Fermi/GBM
Fermi/GBM
Fermi/GBM, KW
Fermi/GBM
Fermi/GBM
Fermi/GBM. KW, CALET/CGBEM
Fermi/GBM, Fermi/L AT, AGILE. AstroSAT
Fermi/GBM
Fermi/GBM, Swift, KW
KW
Fermi/GBM, Fermi/LAT, SPI-ACS
SPI-ACS
Fermi/GBM, IPN. KW
Fermi/GBM, SPI-ACS
Fermi/GBM., IPN. KW
Fermi/GBM, CALET/CGBM, 5PI-ACS, KW, IPN
KW
Fermi/GBM
Fermi/GBM, KW, SPI-ACS, Swift/BAT
Fermi/GBM, Fermi/LAT, SPI-ACS
CALET/CGBM
Fermi/GBM
Swift/BAT
SPI-ACS. KW
KW




SMMNSHE IR TSR

Table 1: Summary of the five GRBs selected (*in units of erg/cm? in 10-1000 keV )m

| GRB | T90 (s) [ Fluence* ] PD ] Prob(PD<2%) [ PDyp(99%) [ PA(deg.) | PA Change |

161218A 6.76 1.25 x 10=° | 9% 9% 45% 40 No
170101A 2.82 1.27 x 10— 8% 13% 31% 164 No
170127C 0.21 7.4 3% 10~° 11% 5.8% 67% 38 Unknown
170206 A 1.2 1.34 x 10~° | 10% 12% 31% 106 No
170114 A 8.0 1.93 x 10~ | 4% 14% 28% 164 Yes

170114Apl | N/A N/A 15% 8% 43% 122 N/A

170114Ap2 | N/A N/A 1% 0.49% 74% 17 N/A

v IRATE IR EHS FE R o A 45 SR B
GRBsHI iz EHAL (4% ~11%)
A VU NGRBsH MR 21 810% . XX}
GRBIRZE H T BRI 2R

v {BGRBs/ R ET & B 1T PATEAL 737
, £RB%EH. HF=/GRBsHIPAT
S Z%ik, GRB170127CH S EH:
KBEAENER, MGRB170114A R
RAREREDTN (1228, 17F)
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nature _ NaturefRig

Explore content v Journal information v Publish with us v

NEWS - 17 JUNE 2019

Chma reveals scientific experiments for its
nextspacestation

Other winners include a detector called POLAR-2, a more powerful follow-up
to a sensor launched on Tiangong-2 to study the polarization of energetic y-
ray bursts from distant cosmic phenomena. POLAR-2, which will be built by an
international collaboration, could even allow astronomers to observe the
weak radiation associated with sources of gravitational waves.
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POLAR-2ZX far2B Ak

> SEERIRIRNEE (HPD, 30-800 keV) :

> S E RN

' > ComptonfRIRIRML, #BIA+SiPM+ASIC

> 100/ MRIRIRN S, 64004R ZB LA kA

> AWM >2000 cm? N

> RIREMER: 51000 cn? ¥R 75 21T HPD
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> SR MES+GMCP+Topmetal
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» FOV: HPD (~180° X180° ), LPD (~90° X90° ), BSD(~120° X120° )
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> EeemIRIEMIE (HPD, 30-800 keV) :

> S5k miRnE

> Compton{mIRIRAMIL, ZEIA+SiPMHASIC

> 100 M™MEIRIREAR, 64004R ZBR} AR 4R

> SDBMMEE: >2000 cm? —

> RIFEMER: >1000 cn? &K 75 #faTHPD
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1. Univ. de Genéve, Switzerland
2. NCBJ(Poland)

3. MPE (Germany)

4. IHEP (China)
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POLAR POLAR-2

PR TR 25 5 2 16004 %8 [A] 6400 YA A
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HPD/POLAR2 FEH;AIEFR

A 2 A # K4z
1 AR o 44 # # #t i 4% 4E)-248M
2 fho 75 F HR o] 24 ~2504 (~30/ 14 4R 2 4 F10%)
3 fho B B E 4% 1% £ (T HE ¥ =107 ergcm?)
4 F o a8 & ~30-800 keV
5 5 ~1/2% %
8 T4 AMDP | ~10% (Flux,, = 3X105erg cm2)
9 1R o B JUAT & 4= ~2200 cm? (& 4 ~4t)
10 ¥ At ~130 kg
11 D& 650x650x830 mm3
12 > S &F-3 <300 W
14 TEMH 0.90 (2% %4 K#)
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Merlin Kole, et al.
ICRC2021
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«  BSD #fuf Bl P AR AR o

— CAMI (Code Apeture Mask Imager)
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reRMG &, RHIASIC & BEH,
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BEIX (10-300keV) FEREIIE: .

— HES (High Energy Spectrometer):
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BSDEE M gE—— B @R

Effective area of BSD for on-axis case.
Red: for any energy deposition; Blue: for photopeak case



I SSDEEMEE (B HERE

On-axis case. Left: imaging SNR vs Pflux; Right: localization error vs
Imaging SNR. For GRB170817A like GRBs, the localization error is
within 1 degree
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Cosmic X-ray Polarimeter Detection (CXPD) CubeSat

* Validation of soft X-ray polarization
detection technology

* Spatial background measurement

* Standard X-ray source polarization
measurement

Size: 96 96 108 3
Mass: ~900 g
Power consumption : <6 W
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CXPDiZF 2414

CXPDH 3 &4 R4
ZH RS AN 5 T RE AR B

iy

SiPM data SiPM trigger time
GMCP data GMCP time GMCP ADC value
N Mebe T tal dat Tt | ti Pixel | Pixel AD |
CXPD _LE‘I% E{Jiﬁj: opmetal time ixel address value ixel ADC value

(TG EIER HV voltage value HV current value GMPD temperature value GMPD pressure value

Hui Wang et al., Nucl. Sci. Tech, 2023 ~ Zongwang Fan et al., IEEE Trans, 2023

43



Gas Microchannel Plate (GMCP)

S 15 GMCPHLBR IR B S O 50 GMCP X 1 25 B T AR A2t

HE R GMCP 4 25 11 54 1 TELRE X GMC P 25 (4 5



Topmetal iGH

) Topmetal-
Topmetal-Il M1/M2 Topmetal-L

Chip Size /mm?2 6x6 18 x 23 17 x 24
Pixel Array 72 x72 400 x 512 356 x 512
Pixel Size /um? 83 x 83 45 x 45 45 x 45
Pixel Electrode / um? 15 x 15 10x 20 26 x 26
ENC ~13.4e- ~15.4e- ~ 20.0e-
Power Consumption ~1W @3.3V ~4.3W @3.3V ~0.8W @3.3V
Clock 40MHz 5MHz 20MHz
Frame Rate 2.5ms 2.4ms 0.37ms

@Sentinel Readout

Rolling Shutter

Readout Mode /Sentinel Readout

Rolling Shutter Rolling Shutter

Readout Channel 1 16 1
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X-ray fREFE



X-ray polarized calibration platform
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