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ACD: Anti-Coincidence Detector, = f& Bz 8% I [ A7 & BE R M 4%, AR HVT
ARF: Ancillary Response File, i Bfii v SC{4:

ASIC: Application Specific Integrated Circuit, & 4% H %

Atel: Astronomy Telegram, K3CHI#R

AXP: Abnormal X-ray Pulsar, <% X 82k ik 2

CALDB: Calibration database, #x & $#i %

CCD: Charge Coupled Device, Hifii#li & #s1t

CRP_D: Cosmic Ray Proton-induced Delayed background, 55 /& B i ¥ i B[ 4E
I AT

CRP_P: Cosmic Ray Proton-induced Prompt background, 5= /5 A )it ¥ 18 B 1) %
i AV

Csl: Cesium lodide, ALH, =8 EEITE 5T 1 PRI &5 (1) P APER I 28 fh Ak 2 —
CXB: Cosmic X-ray Background, F5 X H1£75 5
CXB_A: CXB-induced Aperture background, FLA= NG HIFH VREL X 5261 =

CXB_N: CXB-induced Non-aperture background, JEFLIEN G 1) F 5 IR B X 5 28

SIS
H 5

FOV: Field of View, 1%

=

FWHM: Full Width at Half Maximum, 542
GCN: The Gamma-ray Coordinates Network, il %A A7 /X 2%
Geant4: GEometry ANd Tracking, U FlER ERAEALL 8 14-£

Glitch: ik 2 i Bk AL



GPS: Global Positioning System, 4FREN R 5L

GRB: Gamma-Ray Burst, {50282 (ffKR: M58

GW: Gravtitional Wave, 5| /73 (F4F)

GWEM: Gravitational Wave ElectroMagetic counterpart, 5| 7% FLREXT B {4
HE: High Energy X-ray Telescope, =g X H4 st (faifR i Ae Bmsi)

HDPC: HXMT high level Data Production Processing and Calibration, 2R T2 &
AR S E R SR E T RS

HMXB: High Mass X-ray Binary, A& X 54X

HSOC: HXMT Science Operation Center, EHR BEFIZIE1T RS
HSSC: HXMT Science Support Center, =i T 2Rl 20578 0 KA
HSUC: HXMT Science User Center, iR PERIZH PRS0

HVT: HE Veto detector, & L A7 & Bl &5, WK ACD
HXMT: Hard X-ray Modulation Telescope, il X Sk SHimss (RPER LA
Insight-HXMT:

LE: Low Energy X-ray Telescope, {KAE X 428t

LMXB: Low Mass X-ray Binary, /Ni& X HZEXUE

LVDS: Low-Voltage Differential Signaling, 1% & %7155

ME: Medium Energy X-ray Telescope, H1HE X £k 2

Nal: Sodium Iodide, MfLEN, = B R TR 2% 1 A AP R 28 Ak 2 —
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PHA: Pulse Height Amplitude, k'
PI: Pulse Invariant, JkiT AL &

PM: Particle Monitor, ¥i 1 il 28



PMT: PhotoMultiplier Tube, ¢ 538 %

PSD: Pulse Shape Discrimination, JK{H 4R 151
PSF: Point Spread Function, ¥ %

PV: Performance Verification, P£FEIGE

QPO: Quasi-Periodic Oscillation, #E&}HE%

RMF: Redistribution Matrix File, M 5 4 [%

RMS: Root Mean Square, 3771R

SAA: South Atlantic Anomaly, g KR X
SCD: Swept Charge Device, #17\Hifif #e 14

SEM: Space Environment Monitor, 7= B JR 35 Wl #%
SFXT: Supergiant Fast X-ray Transients, j&HE &2 A2 12 IR
SGR: Soft Gamma-ray Repeater, 3{llI¥ 5 2% i &2 5%
TGF: Terrestrial Gamma-ray Flash, HuER{iIL, [A]
TOA: Time of Arrival, | [d]

ToO: Target of Opportunity, HL2> H A#¥l
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1.1 &

CERR B X 52 H I (Insight-HXMT) PR (PURfRIFREZR )
R EE P X SRR E, SRR DUSEELE B . R X K
Ko XREMEHITC R Hh T R A v R DR AR TR B A 06 AR A Bk B RE T S [RI 2
KA (~60%4=K) FIKMHEAN (0.2-3 MeV, ~1000 cm?) FRIAI1L5 5 25 58 4= R UE AL
e EEE A FERMEPIRNZS: S X FLEIE (20-250 keV, 5100 cm?)
(Liu et al. 2020), HfHE X B3 (8-35 keV, 952 cm?) (Cao et al. 2020) LA &
Bt X SRS tE (1-12 keV, 384 cm?) (Chen et al. 2020).,

“EIR” DEHE2017 6 H 15 TR PR LRSS, BRTCE
Hiz4T 57T M, BITRIF (Zhangetal. 2020), IFACES —IRIEHMBL. 7£ 1]
], EIR TR T ARIE IR R R P R PERE R S R K
NG S 2 B ARM 22y 80 AN/, FIHATNIE, “HIR” DECEIE T 20H &
RERER: S50 7 MR EIEE 5 B (GW170817) [ FL X
ik EE] T 80 keV B T B R ILL: KILT T 200 keV (1)
PR R G0 A IR s RO T BRI OUR A A IS S A RS AR, R E
B E SR 0L FOUL I 1 S P A R T R RS T BRI AR A
GV EIIL G B UORBLIFIEIN T s G H R 0 X SRR R A s 1 OO 3 R
“q B AR T X S 2R SR AL LT X S AR A IRINEIEE 24 K FHE
) J& e KRR PR 3R s AR i AL s SHRB I ER IR T K& X 4Rk
[ B B B RIS BN ) M I BRI 7 2 A AR IR B e AR s SE R 1 I A B e R P
(i B SR IG s 38 22 kS [ B s (RRD L TRTEDCIN o Sk S8 WA FL R, « 5%
IR~ 22 AN B SEIL T (R H AR, 1T BLAG B2 B T ) 3 R R
IR 3 2R H b 45

(1) %R _ERF B, I SRR

(2) LI X S 2 XU AR 7T 5 51 7737 B 7y Hh 38 sl AR S A LR 5



(3) SR FEAN - 5 R FR AN 5| 773 FL RIS LA o

CERAR” TR (0 P A S b R AR s B R (CALDB) AWisEE . R
ZSRIX, CasA. Crab J2 2z S ki B2 55 W I HCHE A s I a1k e A8 4L,, 4k
SEHTRR R i e o P B0 2 A A S R % JOW I R AR 78 ST 77 AR IR
Ry RSO o RIS, ARARALZE 1& 2 AR ER, AR E 1 ARG TR,
FE. 2022 42 A, HF A V2.05 AR EGH CALDBV2.06 IEX KA, 1%
JRAMBIE T 8 i —Segk i, JFARAE T SE 2 MIhRRILER, , drE FIARRS B
CEI T TR T O < ) B ) G SO I B /R v O < 1
Chttp:/hxmtweb.ihep.ac.cn/documents/646.jhtml) . Hb4h, Jy 7 J5 08 F 5 A ] £
DRI AN R IT, R A (i B B kA, M B S BT
1 beta 1.4 LT 2020 4 11 A KA.

CEI BRMB AR PR T 1 GO R B 55
(http://archive. hxmt. cn/proposal Do KZCaBHAL R 7 AT DAZE £ FH i 47 30
N RRZ O INEGE : &R S PT W] LU 80 L i B S B s IR ToO
A PRy IR T AJF R4, #ub 2021 4F 12 5 31 H, Wb cfeft
2439 S ULI KR 7= i AR Bt 255 AN B 0005 1 AT T 8.

IR TSI T 2022 4 8 A 31 HEWHR, MR RHAT B0
13 BN AUCEIT RS TR RS, THEVEAAN B B EIEARE . X
W Sfebr. BIEGE . BRI AL, BRI A SR .
1.2 WRPFRZRATEFT N

S ZAEETF LG 1] 2022 4F 4 A 15 HZER

NI RAFEEAR I IE]) . 2022 4F 5 H 15 H 24 I

NI VP 45 R AT 8] 2022 427 H 30 H

ARECTE R T GG/ E]: 2022 29 H 1 H

ARECIR UM SR E]: 2023 £ 8 A 31 H


http://archive.hxmt.cn/proposal

e DL R RS AL B ]
1.3 SRR E] B SRS K B BUR

(1) ARILELE 47 JEAP A SOW B[R] (@ %t H AR R Sai [a], 4%
R SO% UL INASER, A AU BN (] =M S i (B =58 BRI B [5]/2), A% O SR AN
FeZRIMLLE )y 2:3. BARE A e an N R PR, HrhdE ToO MM (58 AU Bl EF
YR 12 JEFP, ToO WM 35 JEFD (TflZ) 10%MIBRKR JLED . HEAER LI A]
A B 5 30%, B MM & 50%, C MM & 20%, b C 00 AL
JEMHATEGEAT, AHMI . F4h, TR HL 2 JRFH T IEE ToO MLl
IV IR 5 WL o

HEHERR G ] | AEHERROGI ]

3552 ) CEFP) CEFP) 4B ]
4F ToO Wil ToO il

4 (2.5 for galactic

Core Proposals 14 18
survey)

Guest Proposals 6 21 27

Calibration Proposals | 2 0 2

(2)  ZOWIE RS “ FIR 7 OB A S SRR 2 . A0
Bl TARHAEA AN RS G, HAKG 558, EHFER A, Bl i FIA
FESE R ITERZ O TR A L

(3) RN 72 S 4 i o7 i MR 12 ik 2 JE WL £ S8 BB Rt A . A
HERDEZOR B r B RINR S HE . BRI BRI, AR E E
A, WA TSGR D REAA R 5 T S N4 PRI 2, 3R %
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R 42 2 SRR L DN A S EAT VP A AT

(4) ¥ K EVHEE A 52 2 % O INSE R, EATFHBON R RS

5t

(5)  ZPBUBE LI 2 F5 BRI 2 s i B e i oAt AE P R RS
AT H BRI . HHE AT AR 22 i BUB S WL AN 58, JF£E FRig 3Rt Js
BB B (R I I 18]

(6)  BRARFEA UL, AF WM 52 58 1K AF ToO WL 1 Kedhs Ry 108 1 48,
ToO WL i) KeHh R4 118 3 M H .

() WE “HEEAEMTTR”, FIN R 20% 88 v SRR,
T £ A BV g SOt ik . i A PIME R R HiE P 32 B e fR 7 =
T M ARIAIR, SR UE A BE AR N A AT R A

(8)  FAEARRRAELE (IRITHEAD) WMIHE R E ToO WM Hds thm] Hig Hods
B4, gk, BIRRTIN 3 AN, B INALE 58 AL B S 57 B R A .

(9)  XT2E =504 R 3RS HEEE 2 AR SR A, BRT A 2Bk
ToO M4, TEHIUE P EARE, FEEHHIE.

1.4  HHA%E

O IR (FEEJEM): http://proposal.ihep.ac.cn/proposal.ijspx

® XM EIF: http:/hxmten.ihep.ac.cn/doc/170.ihtml

® {41t : http:/proposal.ihep.ac.cn/calc/calc.isp

® JEn] L1t http:/proposal.ihep.ac.cn/TargetVisibilityPredictor/

o Wit =R ALt http:/proposal.ihep.ac.cn/soft/soft2.ispx

® fHENEALl T H: http:/proposal.ihep.ac.cn/soft/user_spec_2020.zip

® TR HAREATAT /3 AT AR :  http:/hxmtweb.ihep.ac.cn/doc/281 jhtml
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® UUIMIYEAZE: http://hxmtweb.ihep.ac.cn/ObsSrcList.jhtml

o EiR PR KERLEFNF: http:/hxmtweb.ihep.ac.cn/papers.jhtml

® ¥ KA 5 F#: http://archive.hxmt.cn/proposal

® HXMT [ EHHEE A http:/hxmtweb.ihep.ac.cn/policy/83.jhtml

® TUR DA ORIET TR BN R DT R ABUR], B R AR SCE 42 I -

http://hxmtweb.ihep.ac.cn/policy/84.ithtml

15 BEARY

AWM G R EE N F AL B EAR WM REFRIMBEOC RS, IFH
SOE AN B 5 T BOR R R AR T se B Oy 7 B IS N B S e
FRALIN SRS, A R AR AR BEAT PRGN 4, B =0

Howor, EENAPZIREENMRRAEIARG L, B2 B 5N,
LB A} [T A B 53 BT 52 A (RBOR LA R AR HHLIT 355

i

5 sy, EESEE IR PR IH AR AR EEATE DL, 1952
FHIEARESTEA 1 i SR R B2 S I Rr AT RE TR AR LA LR 227 T 1AL

BT IR EERAAER R S, BIRTEEBIDYIZB0E 7 TR EXR
BEErs HAZ OB T ), N RS2 1X 580 507 R 45 6 B BHE 7% B H R
TR 5, X S AR TR DR R aE 7, $E AR R BT 2 Ak
HRPYIRIIIE =

F=H0r, EES G ESR SRR B M 2T G AR TR, N5
HUEHIR RN R g CEIR 2R ) 37248, O S oul e 552
BT ER B T

HRAFTEANA R T HE AR AR AR S wa B AT A A R T, 3232
BAE A ARIE R IAPERG T B R BUZAS T . MU LSRG Dufliih, DL
RETEASA 0 AT TR o HARVR W] WA A v TR 45t pl T RS DA S O B 38 s 7 25
P PR ] 110 3 50 AR R A AR AT UL IS T 7 115 B AT R BUE Al T TRZ5 Y H AR
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AR REL R REVERL M TR, nf RS 21T — € G & 1 H r
RAHIRELHER -

SR PERFA O SR D2 WM SRR . VAL LR 5 I 2 HE, B

HR 55 A0 FH 7 B 55 B LR, B AT DU B B A5 o o fige 81 SR I 2 st 12 1

ARG FEAR IS AT 1o WL 3 58 i 25 7 28 S0 IR A i v R gt &

K3 1X T 58 AR AT
1L

AE AR EFHLL T BT R A O R 2B (B 5, X
R PR GE=5), ORI CENE), MMHEA (FLE), KK
CHNED, RSN, CGE-E5), MmN RS CGENFE), REMESRRE
g TH CBJL. T8, S5 CEEIR TR K Ia T ORI AR IR SCHIFR G
Ty R, DU TRIBERPATHEILES G =5).

13



2 BRIDEMFHRERZZONZERR
21 FIER SR

AN P ERE Oy e A A RS DR, SR A HUON . Bl 70 A1AH
KA T AR 3 BT A

D HSEIR D EZOR BT R TAE. SR RO H stk
(KA RENS 78 70 AL IR AL, & 2252 (0L Ta), 6 [ br b HL A I Y
S 7191 LU RENE SRS B 2R 2 R IR B s

2) BRPEZERAIR AR XA Rl L 2 K L A i v 25
HEL T2 A0 5 7 L 2 2 (R0l 2N L 1 AN 5 ERR TR R OoRE: B bR 38 1 0]
PREHE, XSHEE R G R RS R 28 3 4 20 S0 o fad ik . #ikim
I BOULIN $ 22 B R bl E IR TR M TR S v 22 HELI , T 8 BB B
(AR 3 PN 4 = e e A 1 U0 0 5 1) 20 B R 238 SC R A 2 o
2.2 BOBEE T EIB

EHR TR AZOBAT T DK 1 B i =340 N G AL

1 EBIRTPEWHAEER R

AFETRE EEAIN . A R R R 2 OO R 0 32 B TN

2) ERHNFEAR

A5 FERE 7 18] BB T35 HA 4 ont 2R 22 A RLA A 7T BTk A

FH
3) HEprEARS

LA B bt SR R A I DR 1 S N B [ A A AN
A

TR = FB 7 B AL R BR DA BE4T 7 22 1 04
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221 EHR TR H A% OREEE T AR A
2211 FEAFR

1) 58 AEHR A R AT R RE I

2) BT [HIEAT FREE X HA 1 B R MR S B 9T A

3) BCA A7 E TAE:

4) FERIBAT WA BT & Mo TR 27 oo 58 BN AR ) LA
2212 FERF

D A BUEFRAERTA RS A B HXMT B8O R A2 8 118
M EEA, B AN R SR TR B A AT

2) AT HFEREF NG, USRS Fn A B B AR — A e
AT B AR TR

222  HEWEARFAZOREART TR 7

HT [ P9 2 ARG SR FT 07 10 A1 T 9 A Mot RIR 22 A9 B2 U
DRI 2 AL, 0 o TR 2 HAs AR R P2 RO R A Ak A
WEEAR TSR, o TR X LA A A S 2 R 3 14 2% 03 2 X R SR 21 A e 1
FoREAT VP ER AT 18, B € BRI B0 AR E H PR AR B TARAL A 5 N Sk
G I ERE LGRS B AR RTINS 1] o e HR T2 M R 2 A Ok o X A R
= F b ) AR L R T o

2221 FERFR

D ZORHEE B RIE, SRREAE G I I B A Th .
SRS il 7€ 5

2) SERAZAEE H AR A B IEAE R AR TR L 2 AL R 21830
KA

3) Ao IR DA i A PO 1 E 2R H AR RO TR

15



il

4) R ROCR e R e AR B bR KRS A OB A R B
5) fEZEE R I AR A Al T SR A% o ;

6) U SR EAE A A DRI I N IS 2 E N AN E REERT U A A
FrRAF O G2 ViR A S MIRAL, R BT B A S

7) ARG SR EIR AR (0 R SR A R, AR S
EOVLIN AT S50 2 (¥ 5 R

2.2.2.2 FERF)

D AR RS I AE A 2% O I R A s, R ik % =
o B R S 2 R H B 2 E A SN L E AR TR A1

2) VBB TR S0 TR S Sk L o R R E B Se i ), IF
IRIFER NS FF

3) LSRR EER LR sy B AR FERE TR, JRRea
P SCHF .

2.2.3  [EPFRZFEARFAZ OB F B K 5

[E b EXF HXMT i i B2 o gik i) 28 S N UL T IHERE R 2, AT DAH
THIMAILUE ) HXMT B0 Rb B TARAL, 80 5 HUB i HXMT &0 8k H bR
. ZEEREF ORIV R RS MAEZ )5, RAEAE b B A SHE AL
PEBORANEIIRTIR T, AR ZAT H N HXMT #2080 B b TR R 1
[FIEEHR S AN o

RN 35 6] B A2 S N B R AL OB A 9 o 45 Pl 5 B IR AR O R 4 2
AR, WA OG0 AL S B N IR OHE AT AR 4R B
http://hxmtweb.ihep.ac.cn/policy/85.jhtml Do — ELFRHAL, Z%H 7wk AT LLE BZAUH A
ZLELBSNEETR
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3 ERIEMENE
31 BRIEREXRBHEAN

AL FI4E A% B Zhang et al. (2020). K 3-1 NEIR PLEEHIEITRER,
BIRTEXA =R, AR (BRGS0 F TR B3, W8
PL“BiR 57 DETVGRER, T IETFH. LEAER 2700 kg, BT/
=% 550 km. A 43K A IE, Wit 4 4F. DEFRAFER N 0.1 (3
0), BEMEHRE 0.01 F (30), ZERER 0.005 E/H.

A 3-1 ERTEAR BN ARE

HIRTDE FRCE 7A@ @de X HERBEEES (HE). Hie X Hi2k
Bz (MBE). KA X S im st (LE) A2 A FA5E il % (SEMD (LK 3-2 ).
B X A EFEZ A THREA R BHL e, R 3-1 Sl 7 EIREEARE
T ISR B £ S T Re el . 1 3-3 A ERHR T8 = ANEIAaT 1 e BB #5077 17) AT 0t
W XLy AR A AT A R 32,
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B 3-2 BIREEFHHBHEERRE.

ETABSERN=ADMNKREE X HRETSE LE, ARG X HEREmH HE, G LAKE
RI=AMPIFE AT RE X HREEE ME. ZBAE EZER EREARANESRSE. BPREER
AT XOAFREEMA, MFIRALNREZE.
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3 2 | ]
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LE

0987 6543-2-1012345678 910
deg

0987654321 0123456780910
deg

ME

09 8765 4321012345678910
deg

HE

& 3-3 EAKE: SREE=ANBAKEESZRHHRE. EAEMNT ARSI .

® 3-1 SRLEFHBEHED RERRETNGE

i F

D RGA
i

& Z2yis

FEEIEE

R

maE X 4

2R
HE

B I

B8l

and>
[aYy

fFE 18 MHEIFHT Nal/Csl B 548
2§, Horp Nal 3= 25 1530 Mt
B2 NS 20-250 keV 6
¥, Csl EEH TR 4ARE TR

(BRiBRUE RS X 3O AHHT 200-
3000 keV ¥

g

and
o

HEE 4%

18 MEE 2% ik, R4
57° (16 A, Hrp— /\é a%)
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57° X5.7° (24 I,
Csl 4= K W5 Th B8 AL 375 Bk Hh Bk
BRI AT KX, ANZUHEE 2501
PR il o

S 2
B

PR 75 3 ey HURL 1, O R4
AR FTEE S, SEI B ek
RKL T

FLF- 0 5%

3 AR AR 2% B AR, JESE I

25 [0 = ERL T

FER bR E R
Uk

Fi 2 Am BUFHE N BRI 2§ A1
RN 59.5 keV HIHFAE X HH28656
T-HF HE MEFIE = H], RIS
25 H L BRI ] AR RS 5 o

SEHLR I A3 AT A% B RER
HHEAT 0 L RBEIIRE -

NI S AR A B L IS K
D3 DI RE -

e X 4
2k B g
ME

T RETRI 2%

A 3 M ME RN 2R A, &
MR EIHUE A Si-PIN #7300
ARFES] L H A AR A
HCERE AR, TR 5~30
keV BEX T

HREHEE %

PR il b B B m B M 37 . FR AL
1.0° X4.0° (48, Hrh 344
R T 4.0° X4.0° (6 D) W
M.

58I ME 53 3 55 B0 A5 4
T IRE, RIS SR ALAE
it

A X 45
2R BB g
LE

IR AESRI 43

A 3 MRS,
MRS VR A B SCD PRI %%
g B LT o B AT
ERSEAAEA . TR 1-15 keV
et

fICREME EL4%

PR I MG B8 B 5 A 3 . FR it
1.6° X6.0° (634, Hd3 /4
PO, 4.0° X6.0° (214, Hr
3 NAERY) BLIZ 60°%2.5° (6 A
KETE) KM .

SCHLLE 70 A GIBHEE . s
FOTIRE, [FN #2800 25 HLAS
H .
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Eal 1B s (ARG AW I TR EIE aef R 1Y
JIZIEI/:\?_UI_\IU%% WIU%% o JIL E' ﬁ %B’]ﬁm ﬁ:le\ ﬁEL:IE{l:‘ﬁj\
SEM ' aﬁ#&lﬁ TR T RS I ThRE .
U N AT &0 R SR 2% 1) 2
gh BN | TR T &, 1 2 2R L
SS VAES7S TS 3
# 3-2HE. ME M LE B85 M5 A A
Hing | EESEITMME M HR FLF
5 1.1°x5.7° 0°
5 1.1°x5.7° 60°
5 1.1°x5.7° -60°
HE
1 5.7°x5.7° -60°
1 5.7°x5.7° 60°
1 1.1°x5.7°, 4iE$Y 0°
15 1°x4° 90°
15 1°x4° 30°
15 1°x4° -30°
2 4°x4° 90°
ME 2 40°%x4° 30°
2 4°x4° -30°
1 1°x4°, 4xifEfy 90°
1 1°x4°, 4Py 30°
1 1°x4°, 4xifEfy -30°
20 1.6°x6° 90°
20 1.6°%6° 30°
LE 20 1.6°x6° -30°
6 4°x6° 90°
6 4°x6° 30°
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4°x6° -30°

1.6°%6°, 4°x6° % — N4y 90°

1.6°%6°, 4°x6°%— 4Ty 30°

NN Y

1.6°%6°, 4°x6°%— 4Ty -30°

2 CKREID) 60°%2.5° 90°
2 CKREID) 60°x2.5° 30°
2 CKREID) 60°%2.5° -30°

32 HEEXHELERSE (HE)
3.2.1 HE BHimEifif

BEAL T /4 H Liu et al. (2020). A T HRAIRINITERE, HE BEasisr G E 7
Z PR A PRI IR R AR YR ) IS AR RN B 1 s {8 P B A g, HoE
HA A BARBON 3 AR (B 3-3 ), A E BRI BRI A0 2
] 1 s Ao FH TE U S R 28 ) PR 2% AT S8 R 4 s RO B R ) 5
X2 AL HURLFREAT F BN BRil, AR T B AR s 3 DAL s 0 25 1 400 2 1]
R R, 7E i o DX EO0C P BRI 8 A0S -6 B R N 28 15 1, 28 G i SE PR
HZBHE

HE 4RI 82 HE SUmH 00, 18 MRIEATTALR, &R 4
76 H —A Nal(T1)/CsI(Na) & & di A PRI 28 11— N EEL S M Bl B LR IME8 41, HE
BRI B S AR E BERFIE S e & A& BRIARINEE (ACD). KL
T (PM) BLRAHR NI EE R . Bl 3-4 /R T HE & HHLHIAG R .
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& '\gz.fm - m-l"::

= . /
N e gl e A

/
HREEMBEL ERFRREL BEFEME HLELE

Bl 3-4 HE ZEHAARE. EPFFERLMTHESN. ERWBAw, BPRER.

Be window

Nal(Tl)
Csl(Na)

Quartz

PMT

Vibration absorber
Magnetic shield
Aluminum shell

Divider

Preamplifier

& 3-5 ZE: SRIE HE ZHRMWBES]. GF 18 ARWET, SMRWATH EHRER
%%, HECN Nal(T1)/CsI(Na) R & &, THAE N X S0 T 5 R EERA ARGt R A
&, HE: HE B&SBRUSrEE.

/> HE fAe EERNAR R B 18 BE A IR H BRI BES], BRI 3
WEAEH 19 em, A 283.5 cm?, EJLATHEIARZ) 5100 cm?. F4RM K H
Nal(T1)/CsI(Na) & & F AR MO A 5T, Fodr Nal(Tl) (LR #FROY Nal d#fd) o4
FhniA, FIRHEE X PG TLE Nal divid Py A2 1094 v 0L B30 R A i i <54 F
Myt R &, SCINHE X 5 4o+ 1 RE s AN A& . 5 3m ) CsI(Na)dnfk (LA
NRIFRA Csl fbfd) VEARTFNASFMG AT LABFOR B3R &5 T 20 SLAR A A
JKo MEAh, Csl bt REERIN 25 PEI M S S 267 (0.2-3 MeV), AT LB
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ARG A M . Nal A1 CsL X il i 4 & B INERAE 5 R [R) — AN D B i
W (PMT) B, HHEMEHE PMT ¥K0E SHACONRE S5, R kb
FERE ] (PSD) H AR X 4> Nal Al CsTIXFHRAE 5. A T IH R IEE B R
IS SR, HE ERGR AR TP SRS, [ TR EEEE
1842°C.

FARI, WEEABAE 18 ANk, 5 ERMAE A ——X M. 18 MEE
BARAAA 1.1° X570 (164, Hop—ADails) M57° X57° (24
I3 . 18 R ELAR A HES 0 3 41, RR4IM 2 60°, 45 hE B i i
MIRIAH LN 5.7°x5.7°. #E EA PR DI RS R LHRF e 7 i) X St 2kimid, BHib3
EHT N X SRS, Rk, FA X B2 RIS IR A 7 B R
18, K FHM AR G504 LI LR RST R E 1 1 B AR £, 98 6 mm < 30 mm,
1 300 mm FIMHLRTTE AL 1.1°%5.7° 0303 M o 18 /> HE F- 4R35 A0k B 4% 1 HEA
LE 3-5

TEEUFR 8 PRS2 R 24 Am SRR R SR} A AR AR D 25 SR o 4 — AN R
TRRHAMRA N bR B I (PY'Am, ~200 Bq) ZHAEAEE AR — MEH, HR
BRI ELARRT N ) ERRI A NS B o iZbr B IR o AR MR AT 7> 59.5
keV' FRIG T F2 RN 400 20 7= A5 AE S, A0 FIRU R R 2R DA AR BT 2
~5.5 MeV [ o B 7R =4 —AMET, KEXWMETRATH G, Asid e
FH, MRIEIZAREFH] (59.5 keV FICT1E T BRI & FF RN S0 [1324K,
A e A AR T T R AR F A 1 e T, DA IT S A5 RN 85 PO 48 2 R 5
Fa

H}

AR ARIIUE A 925 s i R IER=: 6 ol S/l = DR 1Y 48 A R L 1 N S
ANBEE MTBRMELIN, 12T R O P 0 25 A ST 6 B s IR DN 45 (R0 0 A sy
J, BLRESOG I E R . HE SEEC& = G FIAEROR 7 I 8% o 07 il 2%
ZLRIERHA R . JEHRE I A R i 7o B AL 2RI AR A
TR 10 mmy EAR 10 mm B REEEG, TR AM R A RO E,  SAHES
YRR (Teflon), HMHFEATIRBINERAIEA 1 mm JEEEEAEL, R 1
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e PRI T R R AR RE R R N: 1 MeV (HF) AT 20MeV (J5ii 1) fif
FURL 7 J o R R A A B 615 5 A TR ILAC IR 0.5 5~ it L A5 1 8 3R 4T 4R
M, 2z B 7oA R AL PR R IR 4 HE = AT A B . i R T SR 4t
MERRS TIRE, HE LR R TSN (1 SAA X)) KeAREEAT R0

e

RFGE BERARIES (ACD, WFK HVT) e ERMAR AT/ 2n 7], H 6
Fr TRHIRIN G AT 12 Fr iR SR A8, AR s bedlcmil 4%, €M T hrloZ A
7 AT A1 Y B NI [ R AR SRR A8 B SIS ST & B AR 25 (1 5
HAE SIEE AR TS B AR BRI S F P EIEET, 718
iz BOOL B I SRR/ iz S A LRI, X ML 18 AN AT & B i R I 5 2 15 [7)
NG5 XL MME B I AT A, AR TS DU £ S IE I AT & 132

=]

i

T
(aay

RE FRIEAR 7197 HE B85 5 BUALBE S 4], JFiEid LVDS A1 1553B s
25 DRIUE RGOy 1 RIER IR PE, mRe iR RN ek A
PETFERREFEES (GPS #k) A5 MHz mks N5 5 .

I

fr

3.2.2  HE TR 2 2

HE FHME R AR IS (PMT) B G RLF/E Nal F CsI & BT
FRRE B A H DG4 oy fUAE 5 R HEATIBOK, TBOR A S 5 i 72 RGBT
LA . PMT HIfL S R HeE 7 PMT O 4, B3 @il 1% PMT
At FL i e, 43 HE 2 2RI 25 AT AN [R] A3 25, 78 F 72718 2030 Bl e IS 00 T
PRI 5 )10 53 e B YO B AN ]

N T AN F R B AR BE 6 Bl AR 75K, HE 4800 45 15 & P
ekl B (Normal Mode) FMEIY #5450 (Low gain Mode), XM
PRI 85 10 53¢ RE 90 BBl A0 T 36 o X P A 2 A A RT DU IS Hb T A% 48 2 30T D)4k

R 3-3 HE ZHM B H AR LN B FEENE . MY SEXEERATRAmS 2
EMEHEIR, FHxENIERME#RERX. 51H C. Z Liuetal. (2020).
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Nal iC3KAEETE | Csl iR AE | O
2R Hik
(keV) (keV)
‘ PMT E%EE, HFEH
E% (NG) | 20 — 250 40 — 600
Bl 1 2 5 |
K ¥ &= FEAK PMT &)k, <HH
100 — 1250 200 — 3000 o
(LG) B4 %5 45

TEVERL: (DM R e T R0 281055 B R va BB, DR 52 s sl v ol
DB A 5 2 4 R M X R A0 77 30 (O 3.2.3 1) BRI (2) dsRAER
AR BRI I TG FRe R MG, b FERM B IR =, mides
TRINS AR VIARBERE TR D T A RE = . VIR R 5 NI BE I 0C R e 2RI
1] S R A O
3.2.3  HE FARMAS IR 7 =X

HE B2 30 B2 A FH S R0 28 08 AR YA T LI, A0 458 B Rt 77 =

(1) & FEEFEMM: F T EaH R MR, 7E 20-250 keV B2 BOW RAK
PEIEAT 5 sV BT — A R DA T A FOLIN o e W 22 SR T L A B R ol g
[, I B R TR AR RN R 1, R s S HERR B R R,
ANBEFIN AT AR B TR M R F B, &M T ME A LE 3
T .

(2) e R M : BEE K T4 100-200 keV HIINES 5266+ 1 28 3%

G el, JFAE Csl kb AE S (WWTED, Bt CsI AT#EAT 5 5
2RI, M 0 PRl B R R A T R X o X R R R T B
1& T HE ®i4s .
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TR 05 S 2 A R M PR S i = U N R B AT 1), AN 20 B2
BATHATHOMEAE, (X% HE LRI BB E 52T, FRANIA I 3.2.2
hil

o

X-rays (20 - 250 keV)

Bl 3-6 MR TE HE EHRMBIFHAHRN T ROTEE . LOEHLREMEERIFHEENN
S0 X BT, EEH Nal BEEN. BEFLRELNITAAFHMIHNE, TEEHET
BSHAE, EE s BTN . ANREERX HE EHRIAMIROBOCE. TR
HE B8, ¥R Nal/Csl HA&R&, REHEHETIRHSERIEHKRERE (PMT).
3.2.3.1 & M EIHILI
HE F 2077 2 F FH HE EARMERLE 20-250 keV REX 0 O AR AU 4T

SE ST, DA BTN B ) R X HEAT I, R BB IR B C AR T B K . 1%
FI 7 2 B HE BRI 38 169 Nal fi i S 5, img CsT b A A B i A
RAFEAER, FIRFEAC Nal BARJR, MH s Nal 158 st SR R g0 . &
3-7 A 3-8 3l R T HE PRI 45 B A ) 4> ARG BRI 240 it 2R A e i 20 e

It e = (AR
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T
—=— MC

Efficiency(1)

D4l 1 I 1 1 1 1
20 40 60 a0 100 120 140 160

Energy(kev)

B 3-7 B4 HE EHRWEE Nal FA&RRERNBEE L. BEHERLRELRUENSER, 4
BERERLE R (Liuetal 2020),

35— %27 ndf 1401/23
C a 6.444 + 0.03556
- b 0.2019 + 0.03952
o 30 c 0.114 0.0004597
3 C
N —
c L
Q 25
=
=2 [
R 200
Qo L
o -
15 —
105 Ll .
£ Y :
@ o . - L
§ g et e .
s 3
0 R
g T 3 120140160

“Energy(keV)

Bl 3-8 B/~ HE £ Nal KRR HRMERENZML . HIERRFEREB ML
R, ARRUEER,
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3.2.3.2 fnth 2k 4R

B3 7 {8 ) Nal 2RI &5 B2 N IO R A5 3E4T 58 s s R0, HE &2
PRI ZR Y CsL b AR TR 2 3 1 A S S 20 1 D67 REE KT 100~200 keV
B, FEEEREMSMME, JERES R TAER, RALEFRNIEN Csl
R AR RERDTAR, AT A R A1 3¢

ATHK CsL R TSR A MM, HE PRI LB L5454, M
T REH 2B DI (R 2R IE RN D B, T 3.2.2 %) R IGHY 26
S Nal FEM A8 A7 535 F W, 22000 770 HOI LB LLAn Nal sl B
FRBEHERAER A

N T IR NS SR LR N7 18], SR BT AR bR 2R, NI E X
N NERIGFRAIRI TS IR EIRZ BRI o8 0, 1207 R EAE XY
P R R X R A SO & (K 3-9 ).

B 3-9 BARREAFARN. £: BREERFUIFREN. TERMA+Z #H. HER
BT AR R D E AR R AR BRI ER B 52 BT E T X A A REBAGHEE
Mo SRREFAE, XYZREHLITE.

HE EHMZ$EE 18 /> Csl AR 2s (9%5 %758 HED-0, HED-1---,
HED-17). 18 /MERMIE$ )0 R AR BE fn 25 5 28 0% 1 Be & AN 81 7 1a) O A8 4k 5%
ZILE 3-10. KONAHAR EEER 0 A%, IR o Mmaigmse, Fbs 0 Ar
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AR AR T AL A & 7E 0-360 JEHCFE o SR T W i 5 5 R A R A S
HARPRI A0 LA BRI S (L 3-11).

FT T T TTTTIT T T TTTT T T TTTTT S ET T T TTTITI0 T T TTTTTT T T TTTT00
3500 - 5000 —
— 3000 3 S E
NE E NG NE 4000 I—G =
O 2500 4 G E 3
@ F i o £ 3
9 2000 - o 3000 E
< r 1 < E 3
] r o = =
> 1500F J .= 2000F =
] C 1 B E =

8] E 1 0 E
L 1000— e @ E

= r —0 ] = E — 0
w r 45° 1w 1000 45° 3
500 — 90" E — 00 ]
E — 135" 7 E — 135°
s — 180" ] E . .7
0-n||| vl v vl e 3 OZl_|||| [ ERE I R R R Tt B 1.1]15:?.15
102 10 10 10° 102 103 104 10°

Energy (keV) Energy (keV)

& 3-10 HE B4 Csl mARNUEXN M SN RRERER, RIS HLREEMASN T HE XK.
EMA B AN RIEE AR (NG FE¥EER (LG) MM 3.2.3 7)), FFHR
MNME M AE 0 X HA A ¢ K (QLuo etal. 2020),

':‘\104___1\““\' T TTTTTm T IIIIIHI I IIIIIIII T \I\IIIII T T TTTT T IIIHHI T TTTTm

TTT

LI

s HXMT/Cs| (NG)

HXMT/Csl (LG)
—— Fermi/LAT
—— Fermi/GBM (Nal)
—— Fermi/GBM (BGO)
— Konus-Wind

Swift/BAT (Masked)
—— CALET/CGBM (HXM)

CALET/CGBM (SGM)
—— AstroSat/CZTI|

103

T ITIIIII
| \I\IIIII

102 |
|

I\I\I | IIIIIIII | IIII\II 1 IIIIIIII 1 \I\IIIII | IIIIHII | III\IHI | IIIIIIII
t 104 107 104 10° 10° 107 10°

Total On-Axis Effective Area (cm

Energy (keV)

3-11 HE &4 CsI SRR TN 5 £k 1A R AR BR L EAE IS AT RO 5 S ER R B 2R I LE

B, (QLuoetal.2020).

A AR BEAN S S 26 N7 R AR A S R AT L, CsT R $R Bir & N\ 3 A
I 6+, Rk e WA 5 5 26 A 37 A B T HhERIEERY 2 AR AR X, WA
3-12 Fiomo
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FOV of HXMT
2019-09-28T13:13:48.400

A 3-12 HE EHiz45 Csl IRBF BRI SN LN ZH~EE (LL 2019-09-28T13:13:48.400
B1). CsI FTIATIER T HUERIEYS (QEERRE) ZARFARX . HERERXENMEh. BEX
B~ HE HEEBZEHE.

Bl 3-13 A 3-14 7300 RS 7 &4 CsI #0045 1 BE & 20 9 32 DL K g B o
FEFE (BLHED-0 90D, Tt AR g (e vu L, It RE R0 7
T R B V) S A A1 52 1 2 A R 52

&
K

1 T I i I 1 L I — HED'O — HED,O
— HEpl 30F 3 — Hep
fOF = = — HED2 — HED2
-~ — D3~ — HED3
L —md R — HeDd
~ )= — HED§ — HEDS
c —Hs 20 — HED
030k —H 0 — HEDT
= Hed 35 HED4
o) — 3 — HEDJ
ok — — HED
0 HEDIL HED-11
] — o Q — D12
14 — o3 — {1
— HEDLd 10 — HEp-14
10 & | —HeDas — HEDS
Lol | Ll HED-16 Lol Ll HED16
101 107 — Heow 103 — HED-17

Energy (keV) Energy (keV)

B 3-13 HE EHin4E 18 4 Csl BARNBHRES R, LERIEEHEEN, HENKIEE

3 (QLuo etal.2020).

31



0.97
0.86
0.76

s S
[} [}
2z =1
> = 0.65
2 o t0.54
w w
o 2 0.43
- 3 0.32
5 2 0.22
B HED-0 -0 HED-0 ?
] (a) NG, (0°,0°) ] (c) NG, (150°,0°) 021
[‘5 ................... 0.00

2

~ 72 X 10.81

3 147 3 019 3 10.69

[} ]

S 123 S10 0.16 c 10 10.58

p 0.98 & 0.13 & 0.46

] [7} [}

=) 074 © 010 T 0.35

(5] 3] 3]

£ HED-0 0.49 £ 12 HED-0 0.06 £ 12 HED-0 0.23

(d) LG, (0°,0°) 0.25 ] (e) LG, (60°,0°) 0.03 ] (f) LG, (150°,0°) 0.12
————————————— 00 @ 000 l———r—————————— 0.00
0 1000 2000 3000 ) 1000 2000 3000 0 1000 2000 3000
Deposited Energy (keV) Deposited Energy (keV) Deposited Energy (keV)

E 3-14 HE 45 Csl RN REEMMNAERE . PA%-5 4 HED-0 1 CsI HRU#E A5, L
T JUIE B 4350 9 IE % 3 23 AR SRR FEZFNS AE 0 BT mI RsERE, B rHAES

HE (8, @) (QLuo etal.2020).

FERBAT A, A N2 R, 18 A CsT RIS MM AR T $ R 2 58
E 5000-12000 counts/s Z [A]AZ1Y . AJERAA T2 B2 BAE 2% (RIS B 520, B[
ARETHEER IR DR T IEA B A G, MR KIHES) . S mEH K. It
Ab, RN ES A 5 3 s A A AN R AR T ok, o, IR s A U AR
T IE 3 2 A

N5 F IR EE 77 CHFEHRIM R BUE . REVEINERE ) T EHR TR 28
SR EHIK BN R B B0 T8 (RIFRIETHED DL AR S A THE (1
FRASJER VT B0 o H TSR0 85 0 2 R BRI 5 8 NS 77 T1 A 5, DRI R HR L2 CsT AR
025268 40 - 5% P9 M ARSI B 77 AN B R NG 1) R TR IEA B IR
D25 B e B AT %

BIR DRERAEYRIR TS, A B 24k | T xR, afean
H1¥ (blind search) DA B4 2% (targeted search), J&3& KR H JL561E B BL &
TSR R M, XA S5 IR EE /) sk, SRS, EIR AN
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FRBERT RS (0.2-3 MeV) HIHRM R BUE AT IA~8 X 108 erg/cm? (10-1000keV), UL
K 3-15.

10~3 :
! .
—_ T90=25s ! *
< 104 ! *
e 10 | - .-
v i - b4 4’ F 4
‘a - 1 .. 'Q
5 | AR
§ ! - ‘. e e .
T 10 ! % Ilep o
o - H * .t - -~
S |- L. g
— - 1*ee - ¢. - - *
2 1070 R
T - (] - i
o -’ " * = ‘ -
5 E L) i
3
= = =% . ]!! 1
= 107 i
g i
¥ HXMT blind and targeted search
§ HXMT only targeted search
1078 .
101 10° 10! 10?2

GBM T90(s)

B 3-15 HE Bz Csl RARNBHM SRR ESRENE (T90) Kofm. BinER
(targeted search) FEHRWETHME R LLE# (blind search) FHZ(C. Cai etal. 2020).

TR 2 CsT R 25 K B Al s e, Bl il st 7 8okt
TIEIER [RIANYTAR e R, I (SRR B RIS, N b CsI M5 m AR,
WOt THE, SRR NS 5 MeV 4855 BRSNS [ 458 CanlE 3-16
Fios) S5 RAT S .

HEB170904406

GRB170904A
15000

14000

13000

Counts/s

12000

11000

I\ll\ll‘\ll\ll\\ll\llwl\\llll\l

10000

9000

P T S S T T S N S S T [ S S R

20

LI

-5 0 5 10 5
Time(s) relative to the tigger time(2017-09-04T09:46:00.62 UTC)

3-16 HE Bt 4 Csl A ENBINM SR (GRB170904A) FI%RAR L. RN
HRK, FBIUFEE, TRRNDRE MeV REX KIS 40T 38 HRFE .
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RN By b 2 AR M M e 7y, SHR T HE BB Y CsI 4800 44 e i I 4
R MeV ikt . R, HE S8t BEPRINR B ARH etk 1al i) o 5
2, QAR KRB AR TN (TGF) 4.

WRIEILAE BT, HBRIN S N =248 FHER RS Z R RO N AR . ZR PR A4
ML) 100 A~ TGF. ZHRX T TGF B an & 3-17 frs, ZHR AR
ME] TGF B2 F A B aauE 3-18 Fis, 48k TGF #kh T8 B & &
[X 35k

TGF 180515 Scatter TGF 180515 Lightcurce
1 . ®  CslPW=75) ——- To0
w0 Nal(PW<75) 17.51 $90_SNR=13.73 [ PW=0
..
.
15.0 4
200 4 .e
e
-
12.5
ko] ® se ® o
£ 150 . 2
S .. P J g 100
= .
g . L
5 100 ® P . g 75
hd .
.
. ]
. . . et o 5.0
50 4@ . . Lk .
: 2 2s
g . . . -* % s ® .
°° |HIIIIIH| [ 1 |\|\IIHJ| I‘IHH
0.0590 0.0595 0.0600 0.0605 0.0610 0.0615 0.0620 0.0625 O o 80 0.0595 0.0800 0.0605 D.0BLD 0.0815 D.0B2D 00625
Time(s) +1.7353e3 Timets) +1.7353e3

B 3-17 HE @& X RS A (45N TGF180515) FIRMIEM. (£B) TGF RAERTE
RIEGIBIE SR E, BAHN CsI 6, BAN Nal B4, CHED JeZephsk, RFIFE 50
s. SEELARR T WLWHE.

Positions of satellite at the time of TGF triggers

W TGF_Lighting

180° 120°wW 60°W 0 60°E

3-18 HE iR NP TGF N EEE T RN ESME . 4t BT NEXER TGF, At
RNEA RN B XL TGF .
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33 HEXFHLKERE (ME)

IEALZR IR H Cao etal. (2020). ME HIRMEAE S5 2 IRE X SFRIRTE T REBLN
X B 2ARSS YL, 5 HE Al LE —JEHiF 78 R A 22 % BOG AR PR IR 56 B X b2k
AEits. ME T/EREIX o5 5-30 keV, MIRMMEAN 952 cm?, HA 3 keV A4 HIRE
BOME, FUSH N 10 X4° (FWHM).

ME 3 = AMRMEHL4 (MED1, MED2, MED3) fl—/~#i#%4 (MEB).
AR HAEE DR ERams e 3-2 FE 3-3 , B4 4E HE 1)—1l,
TR BHLAE B KL 7 AR 2 60° o BISFEAL T LM N - ME H#8 N
Si-PIN B, 43 9 A IS TAE IR TG, 45 3 MR 1 AR HS
BUAE. PRINES 17 e 3e e A% . BRI RIS 6 MRS, SRR H
B4 32 #% Si-PIN R &5 N 1 ORFFIRAI R B KPR = I BE 70 95, Si-PIN
PRI 2% 75 22 TARAEARIR T, 78 00 1o 208 P AR B 3 K BH ' I 388 1 0 S35 s v AR 448
I AR R 7E-10C BL R .

3-19 72 ME — /MRS PR 5 B, ARGl i, HEEA A
DR S a F AL 25 R 2y
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X(R)
A 5 Y

A 3-19 ME R BHABLEU~ER .

B ST 1) A RS T A 5 R 5 2 e i, K BRI 5% A o 7 A ) A I
ST, PRUEZRINES B TARREAE-40 2)-10°C 2 [H]. FRIMZ KA 1 mm E, 4%
JSF 56 mm? ) Si-PIN 4RI & . 24 X 2 11E T ERINES ARG, & ARG AL
RLFIREE AN, X HE e F IR A o e s, PR O, TE NS
AR T, Bl BRI, HREES . 7540 $-10°C R B
W, FENEREEE D HEE (FWHM) <3 keV@20 keV.

#EELAS I L E D REZ PR I G AL, ME HE RS KPR A G
ME ST 54 MRDI AL, o 45 MR EAREELE 10X 40 P E A B . /D
ML B AT v 122 8] 3 A AR R 79 SRR S 3 5 0 m LI P (1 RN RUEE 7R
AW, RIS AERORMLI & A AT mOE AL, SN RIZ SRR . 6 A
PR REERA 40X 4° R HE B e o, KA BATBOR AL AR, 1&
BRI I RE T e, SRR IRER A . 3 DRI S AR B 4
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WA HEE AR R, EEMTIMEME S SR 5. B 3-20 v ME #HEES

BRI

Si-PIN R ZE /MG R TR AR R BRI (4 A R L, T4 LA
55 A RGBSR M S IR LG R FBL, R T IRIE RGN R R P,
PR S TR AR R K o 1 B T R SRR PR, SRR RS TAR A G RN, Bl
M TR E . I TER. REGFERR. Kk, R PSRN
RS, PRIEG 2 AR HE~50 mm?, Be&SEhriit % £ R <F: 12.5 mm X
4.5 mm (56.25 mm?®). %M HATMBRERIIT, ME 3500y 54 M, &ML
32 MRMIFEE, H—7 VA32-TA6 & izth, &t 1728 #% Si-PIN #RI#14
7, ST 952 em?. HEEIRIN AR RN AT — M E B 22 TR, H
TAEPR E RN R R ¥ (5 SIRESE . Y ME RIS R EEX (5-30
keV), fEFbREMA > Am (8 241 JEUHIE, BL2Am 1 17.8 keV e & ML
SR, BRSO 16 4, BURIRIE A 1 pCis

Frag X HLER B NMRNSIAEE o MHILMSL M, B EF A
PRAS AT AOL TAR AR, 36223 16 4 Si-PIN SR 48524, 64> Si-PIN R 2%
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B TPAE 4 A Si-PIN Boa, TR ORI 7 2 € TR . SR AR SRy
Page, LMONREEE. SURGEEMBE . M 3-21 Jy ME #RI14%—M
iR

Bl 3-21 MED &R 450 .

3-22 J& ME @B RN 2L, HAE 13 keV DA R T T R
FEE HEEH ASIC &5 fil Ak BB & B G s HOX Am-241 T3 R B0 &3 DL
3-23, BEEHIFELIHN3keV@1T.8 keV.
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0.8

o
o

Efficiency

o
N

0.2

0 1 | 111 1 | I T | 111 1 | I T - | 1111 | | I T | I |

5 10 15 20 25 30 35 40
Energy(keV)

K 3-22 BiR PE/ME KRR ML. LRIMERBN 5=, HEKEXERL N 850

cmz,

4000

T
24

3500 - wf
3000 - .|
2500 - wf
2000 - |
1500 - =

1000 - |

0 L L L L 1 1 1 L I

0 100 200 300 400 500 600 700 800 900 1000

B 3-23 HiR TE/ME W& Am-241 1Eeis . (KA =ANESFIR 13.9. 17.8 Al 21 keV,
FREAL AL 59.5 keV o



34 fREE X HEREZTE (LE)

AR 2RI H Chen et al (2020). LE [ 32 B} 2T 55 & TEFHE A @ i WL
SER 1-15 keV Z A EREIG 20 #F (150 eV@5.9 keV). FFFIH ¥ (1 ms) [N
M. LE G4 3 ANFIMSL TAERSRM B AR, I — A dasdiisml. g A6
5 8 MNMRMFE, GARMBIEE 4 7 CCD236, —ANHAIIERIN T ARA
128 cm?, SN 384 cm?, RN =B LA 3-23.

//_M nz}

AT HR €8y
FHLE

B 3-24 LE ~MRUSHIBEWRRE. LHRKERINEER, FEWRL i NELE.

TERFAMICREIR I #5 EALAE b3h2ede 8 M E A, 4E 7 MRMEE A 1 M
HEER. BNKHEESREE 4 MEES T, MiEEREE 2 MEESIT, 330
ANMEBE R IT. BNKHEEZRMEERN 53.5 mm, G5 34 (1.6°%6.0°) HICAl 1
A (4.0°%6.0°) Ho0. FEAMKRERIAR AL 2 MHE EAF R oy, 3
H—ANN (1.6°%6.0°) HJG, H—1h (4.0°%6.0°) HG; &AM &AL
4275 mm, B 2PN 50~60°x2~6°H] HLIT .
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SEEUL BT TR, B Ie 2R, IREEEE AR 3 DN I S
e (1.6°%6.0°) #1175 60 4, (4.0°%6.0°) #7184, 4ifEdh 6 4>, 2R
FL (50~60°%2~6°) 6 1~ fE—MHUAET, ANFRAHEE A& B IC i 2R AL B
LKl 3-25,

I N LS

[
TR
(-
[m

&
v W NS O BT TR — )
1 MaATEE" (N
¢

;W qsb-BRTw 280 1 L.

B 3-25LE #ERZ WA RE .

LE #EE &R B YR T2, FRER2 SO0, EE ST
222 FHAR WD ] A YT, TR e JE 4 M DA, AR B A R B e A o ol
AR . O T B Ik 2 R £ CCD R il LiE Rk CCD LAERH, 1
EaH iz de 7B . v E s 3R B DU R MR % — 2 0.2 mm B9
PAREAR AR 8] y S 2R AT rR 15 5%, SR RO INIRET [ e . Bl 3-26 K
HEELES . JEGIEAT RIE S5 R s B
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/ B

/ Bi7 375 JBL 22 2 s ol

Bl 3-26 LE KHEESS. BB, PiREEHE.

AL EARE (LB 3-27) BAMAEEE MR, My 15° , s
568 8 mm, EEELIN 18 mm, {HZ T A IRIINSE T A7 7E, 300 NIt
RS, TAEAE BB AL LI (50~60°%2~6°) E/)N, N uRAMES 73 4 18
PR, e e FERTIN TR . Ju e B8 s i AL 27.5 mm,  HeffAb
29 16 mm. A ELES Y 32 AR AR U ORI , LRI o mT L SE IR KR
DX P S ) 0 R A R R R T 1 S A B 2R

. 4

B 3-27 LEEHERIERMEmEHE.
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X SR I T2 BT RE R i TR A B AR X B, IR R ERET]
R WO AT SRS 5% LE SR 50, % LE SRMAFE s . N T
i 2 R THER PRSI LR AT R, R B X S EIE I R R E w1 Al
RN, RSN AR, TR R AT RS IR TR R /). IRIEX —
R, WGBSR AR M =R e, SRR RAIE 200
nm /A7, FFFAE Al ot s SRBLILAZ IR R ZAE 400 nm /Ay, T ZARHIZ IR
X BRI T R s BRI 0 2 B R A AN AR S S [ E A

LE % R A7 2314 (Swept Charge Device, fi#k SCD) 1EH#EMI2%. SCD
FE—FHRFIRI) CCD #3F, B AR A & 7 NI X IS T B R, PR
R, A0 B R AT DAL R 1 ms. SCD WEHFED, H AN, Mk
HAHRIBHR, ATl SCD BEA B B Re it oy HErImS (] 43 9, e i 2RI i B A ity 7T
R 1 keV. CCD236 ZRATMIEE e2v AW %14 LE T H B &A1) SCD
PR (B 3-28), A RN B TR RIE 4 em?, "B R FH 2 SO H DLV
NLRRE R . CCD236 g N ERHIRZ /N, HKAE (1-15 keV) X 4067
ANGTE] CCD236 TRIMARET, 227 f 725 7Ok, Hodh o7 2 JRAETE sl BT . 7=
A TR IELE TG TR R, S rEAROINRS E IR B BNy, F e i F R
Bttt , I N B AT R BT B TBOR A A i R A S i

@1 @2 o a2
| | [
o1 — — ’ | ’ —— o
@2 — — o2
Charge flow 3
" "' ’ 4
R I - »
o1 — 5 — o j
2 ] — — 002 . s |
| \ ‘ l ‘ | T
I
[ | | | [ IR

p1e2  OSDOS g @2

A 3-28 CCD236 MM~ EEFEEF S (ML FHRAUBZH L),
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SCD 7£ 7 [ 3G AT I 2 Rl HORE AR SR 403 40 T SO Rt K. A THE 4 4F
F5 i IO A JA 3 R BAT AR A 75 /K7, SCD 75 2 TARAE-80°C~-30°C IR
S SCD AR AR R [ 435 e A P PR 28 A0 H - 2530 o B A, [R] IRl i P
PRI ZE = A ) AR IR BEOG B, PR B 52 2 a) . SRR SCIR R, T
R4, LE FIREE 2 HER M M LRI ) 140 eV@5.9 ke V@-50°C (7K 7 R %
FZ) 220 eV@5.9 keV@-50"C . LE BRI R WK 3-29 , A/ HE 2 pa iR i
AL 3-30 .

300 ' ' ]

Effective orea (eme2)

Eriergy (kev)

3-29 ERTE/LE KRNz R sk, BEH#BAN keV (Li X.B. etal. 2020).

Resolution at 5.9keV vs Temperature
600 - 1

— Unirrédiated |
3x10° protons cm?

550

> F
2 s00F
o] -
) E z
0 450F H
© E H
= 400fF d ;
g / ;
S ss0f £ f
o E Fd 7
@ 300 A 7
o E ffi /:
3 250}
c - _— A
L =
150F ‘-/! _/
E . L L L L L
100 100 80 -60 40 20 0

Temperature (°C)

A 3-30 ZiETE/LE B HRBEEE HZEL .
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AEMEARZERATOIRER, KMo R RENNERNE TR TR Z)E RS
ZR.

35 FEFERAE (SEM)

AL R $# B Zhang et al (2020). SEM [K4E 55 H b A& $EAELE B2 18] 35 Bk T
WG R, AEIRTEAPARAG OIS, R ke 3 o 1 2R
TERBAT Z AP EE . SEM FIERIIG SO =R Al i RE s 7, 7T DASRAHT:
RN ZIFFAeil . W RENE . 005 ) AR A T T R A SRS R

B 3-31SEM &= E.

SEM Hf&I&a%. M T2k RAUMES AL, BAHMES M 3-31 .
Horp G aAE 16 MR AL, 1N T AN RERER L . PRI 1M
I L RS RMEIERES, oA S I 72280, SER T 180° (KL Jy [Al s f Il &
e T AR AR E . SEM EHSHE 3-4.

# 3-4SEM HIEXESH

A RVE/SE L BE TR K J T RE R Sk

16 1 1

=
e
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7
(FWHM)

180°x15°

30°

40°

=200 keV (H,

0.4-1.5MeV (6 f¢

3-150 MeV (6 fig

WL e [X ¥ 1H) 1)

(FWHM) | 1.5-200 MeV (Jf >1.5MeV (1 ft >150 MeV (1 ¢
¥ 1H) 1)

Bf ] 3 3R 1 Fb

36 HZEHBFEHARER

IR T RLERERA ) E B ARG LR 3-5, =/Naa 1A 2o AR L
3-32 , AJEFMREE LA 3-33 . 3-34 A 3-35 ,

x 3-5 RIREEEZBHNEERRIER

A BT HE izt ME Hiz i LE Hizmst
PRI 2% Nal(Csl) Si-PIN SCD
PRINE5 S TH AR

Cem?) ~5100 952 384

TEH 1 a A

20-250 (Nal)

‘ 40-600 (CsD)
MM FEX (keV) (25 4 5L 8-35 1-12

100-1250
(Nab




Area(cm2)
;l‘h

—
=
(¥]
HEL

3R
ey | H R
ssmmp | o 0TI
L1672 (16 | 4, BRI | O T
‘ A, K1 Ae | RS 194° .
I >N I *E ==
13 (FWHM \ D
o« D 579670 (164, Hebl Aﬁ?ﬁi "
24 AAEIEERS) Al e
4954 (2 /) H 1 A4S
Fil 50-6032-6°
(21
Re AR . . .
P 19%@60 keV | 15%@20keV | 2.5%@6 keV
R S kS
M\/)EIE’fJ*QE (20 1" (10)
g )
I 8] 73 4 |5 240 15 1 ms
104 =

______

______

10’

10"

T3
10

Energy(keV)

3-32 BIRTPE=AHANAXEH (Zhang S.N. et al. 2020) .
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14

et ) =
——ME
—HE | |

12

-
o
T

[o4]

Total Background(counts/s/keV)

4
o |
10° 10’ 102

Energy (keV)

&l 3-33 RIREE=EHTHARAF.

10°
—|E

%j —ME
5107 I—=HE
=
=
2 402
(¢b]
@p)

107 ' ‘

10° 10" 107

Energy(keV)

B 3-34 BRFPE=/EHMHHNSERNREE (100 ¥, 30). HPBLERRE RS HHER
ZR, ZHMATARMEITHRERRZ (HE. ME 1 LE AR RAEIRESHE 1%,

2%, 2%).
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—
=2

=
8107
=S
=
2 0P HLE e
5 -ME | e
—HE
10-4 1 |2 3
10 10 10

Exp time(s)

A 3-35 EFiR TE =847 S I R 805 pE R | 384k (36). H A LE: 1-6keV, ME:
10-20 keV, HE: 30-100 keV. B2 RFRATHIERNER, TR T RKEMETHREH
"ZE (HE. ME fl LE FI&EMTF RERESFE 1%, 2%, 2%).
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4 BbBNESRE
41 MR

R PR AR X A B (20-250 keV) PRI DR THI AR 7 W47 1) B0 T H8 FLAE RS
SRR IR B ST 7 TAF T DATAT A X G2k Bzt . RHR DR R AT
BRI R AT, R AE X S AR IR AT S R AN B Ry R (R 2, SRATHAT
B X SRR SRR, T AT RER L — B AR XS 2B sl R AR EICE B XA 2 0
HLR

HHR TR AAIER SR (1-250keV), 1ZAEX B 13 2R A LU
I S X 55 Ao XU (R R S AR S B 7)o AEAE X 2R REIX (20-250ke V), K
ML T2 7 P A 24 R A 2 ) B B v A A S R PRI T AR, A A X S X
B R ARSI B8 . 7R X SHERREIX, IR DR MK E~1keV, H
HA B 1 Re i 4 HER I 18] 209, 7T DUBE S 0 DS s R B8 T A0 O FHERRD
(IR, TERR X G2k BOW I S5 LS AR KRR iR A 5 T A BB A

PRIk, ERAR K B IRAE 1-250 keV X SRR R IFSRIG T BL . &=
FIIAEE A, RGVEHIAF T X 5642 005 3 R T A PR R A5 R v BAS 55 A R i
A, PRSI R AR, WO R (AT S I B Y e, AR
RS APE T, BF SRR PR I b R SR A SR . T 2 0 TR
(R INAT: 55 A0 5L R 285 5 L %) Zhang et al. (2020).

42 MERRAHNEEARF

421  ARIETE A
4211 BlFEH

B BRI R N X S EOOUR R G Al TR A T AR £ o
OJT ], T HAE X BRI BAFAE A R T ROBE & 3. [ 52— (R 1 A
RV Z Hh T ] B8 AN R AL 1 AR R 3 LR OH (R f R A2,
TR E bR 22 By 22 RS AR — AL o P o IR D2 TR A B 2L
VRHETE SN, AL PBMNZ RICE UrFEDILN, PRI RETE S 2 R K
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BUB R RE AR, FHSUR BEIIE AR 7E,  BRAR = RER AR 10 2 R

R4 INTEGRAL H1 Swift I8R5 R, HR R NAE X 250 Rk 2 B &
IR, FFHULX BHEEXUE AT S INTEGRAL (1) ISGRI #1EF] 2010 4 12 H KA
% (Birdetal. 2016) A4 §° 939 N, Horh 39% NIEENE R4, 32% 0 X 5
XUR, B 129 MR E X WELAE (HMXB), 116 MEFE X HEUE
(LMXB) 1 56 P9RA YR . Swift/BAT 18 X HH£R& K 70 4> A 45 B £ W
(Baumgartner etal. 2013), 7£ 2004 £ 12 H % 2010 4£ 9 Hila], BAT 7EM# X 4
AP B (14-195keV) LB T 1171 ME (4.80), BIHESNE RIZL 711 4
CH ARG 3 B R %20 261 A4S USRI A 281 A, Horb XRFZXUE £ 186
Ao ISGRIAHEL T BAT K, SRR AN (ISGRI AR 1000 cm®, BAT
A 5243 cm?), HEBAHNBUNIMY (50%485) (ISGRI A 361 “FJ7 %,
BAT 2y 3800 “FJ7 ), Bk, A& HA GRS, FEIFRRERKK,

HR PEA X LB EE KIARMEMS S, BN ERTITRERE
T . 45 & KaE s (LE), R (ME) DL S RE iz (HE),
A DLSZELAE 1-250 keV M TEREBE 75, 1A F~3 mCrab FHRFAM REE, I+ H.
AT DLZEF 5 YR S A BRI S v A e T-HERD [0 8, R 324 5 1B
HOHER

P B X 52 28l AR TE I O A R B T 28 B fOE X 5 2R AR5 HE
1t INTEGRAL KL T [ X Sk kb EFuib v 2R . Hik, RIGHEA
FITE X 2R 4R SR alCH R R R R iE sh s 2 IR TR E BRI HrZ —.
B BUR B RIS ] e ELF |

(1) X S 0URAE R 1) R FE L n] BEAAAE R S 0 X O 2R 58 B, TjiX sk
155 Z BT ARE X S 2R BRI 28 i T R BRI AN

(2T R A8 X G 28 FARTE 22 B0 RN 2R 38 i FHEAS BEak 21 1E 5 IR,
B R TA AN B O M3 6 B IR AR R, B ATE I AR X SRR R

51



TP RIRE X SR S T RELLISS, ISR, W ARAR 2R ) o A R
PR UL RE R, A2 U7 AR I X IR LR -

1T F AT X 2RI B K AR REBUERU, XIS R PR
ME, P EATTE BRI AR FER Bl SR T AR T A R I Y B R H A

4.2.1.2 WIS

T A R 3 B O I AR S OR S, BIUREARIE T 0 e T4
19 10 BER/ANRERIX, BHBHTH#N . f£3R D RIZT 2], BARERD
CRAERZER) Bkl oy 22 A48 10 FERTRIX, M SR L2 E—FrBasiTh,
X HRAE T SR AT 1R, BEAMRIET (BRZEO SEEFTRI Y 50 A
127 ERRX (R 4-1). HREE TR FAKFHZ 8 )R A DA T 70 B, &
PR X AR B A] WIS TR 20 A 2 4E 2o 4 0 50 AR I AT WA ST WA 4-1
Fos o FEME RTINS, RS S HEI R (1 R X

F 4-1 TR TEFEABRX MR

T RS) W | e | T E B (mm- | nH (10%2 cm™)
dd)

GalPO1 0 0 03-12~09-27 0.787

GalP02 20 0 03-22~10-07 0.992

GalP03 40 0 04-02~10-20 1.16

GalP04 60 0 04-17~11-06 0.94

GalP05 80 0 05-10~12-04 1.15

GalP06 100 0 06-17~01-10 0.805
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GalP07 120 07-25~02-11 0.743
GalP08 140 08-19~03-02 0.845
GalP09 160 09-03~03-14 0.65
GalP10 180 09-15~03-25 0.624
GalP11 -160 09-25~04-04 0.597
GalP12 -140 10-06~04-16 0.66
GalP13 -120 10-20~05-04 0.617
GalP14 -100 11-12~06-02 0.932
GalP15 -80 12-18~07-13 1.01
GalP16 -60 01-23~08-15 1.11
GalP17 -40 02-15~09-04 1.16
GalP18 -20 03-01~09-17 1.2
GalP19 10 03-17~10-02 0.89
GalP20 -10 03-06~09-22 0.994
GalP21 30 03-27~10-12 1.076
GalP22 -30 02-22~09-10 1.18
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GalP23 50 0 04-09~10-28 1.05
GalP24 -50 0 02-04~08-24 1.14
GalP25 70 0 04-28~11-20 1.05
GalP26 -70 0 01-05~07-29 1.06
GalP27 90 0 05-28~12-21 0.98
GalP28 -90 0 12-01~06-22 0.97
GalP29 110 0 07-06~01-25 0.77
GalP30 -110 0 11-01~05-18 0.77
GalP31 130 0 08-07~02-21 0.79
GalP32 -130 0 10-13~04-25 0.64
GalP33 150 0 08-26~03-08 0.75
GalP34 -150 0 09-30~04-10 0.63
GalP35 170 0 09-09~03-30 0.64
GalP36 -170 0 09-20~03-29 0.61
GalP37 -30 5.2 02-22~09-10 1.18
GalP38 -30 -5.2 02-22~09-10 1.18
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GalP39 -20 5.2 03-01~09-17 1.2
GalP40 -20 -5.2 03-01~09-17 1.2
GalP41 -10 5.2 03-06~09-22 0.99
GalP42 -10 -5.2 03-06~09-22 0.99
GalP43 0 5.2 03-12~09-27 0.787
GalP44 0 -5.2 03-12~09-27 0.787
GalP45 10 5.2 03-17~10-02 0.89
GalP46 10 -5.2 03-17~10-02 0.89
GalP47 20 5.2 03-22~10-07 0.992
GalP48 20 -5.2 03-22~10-07 0.992
GalP49 30 5.2 03-27~10-12 1.08
GalP50 30 -5.2 03-27~10-12 1.08
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A 4-1 50 MR ] R & AT WA .

IR PREPAMWINERN, EESHCOHARIX T, ARPLHEE, DLk
R o, SRXIECEAER Ny 70 F10° s ERVERREE =44, 45l
J90.1° . 04° . 0.8° ; FHHEEAH =M, 72579 0.01° /s, 0.03° /s. 0.06° /so
EXARIE: B bR, LSRR S LS.

4213 REE

BE2022F2 H28 H, R TPECOXHRIERIT T 3012 IR/NREXHHEM
T, XHERIET 4 A RS (K 4-2) . BRI R X3 BB 200 048 2 b i - Ab #E
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JE P R X R B, A a] DLSR IR i s A AL B R o [R)IR) FH E
RAAEAR, [FREMXIRORE, BEWEREES R (Guan e al. 20200, & 4-3
JEIR T —UUNR KR i AL B EE R, Horh e BN E IR, A B
it £k 1) PSF U405 o 44 2 /N R XH R A 5 SRIBC SRR, 3t mT DA S B XS R AR

AL 5 M

10000

1000

Time [s]

100

10

A 4-2 BRTEMNRETAFERNEELE (Saietal. 2020).

- , 0.4
. 0.35
- @ Y
: 0.3
w g &
g 25 B ) 0.25
& @w »
g @ b
. 02 T T
9] (S
1] -30 -
o) ‘ ® 0.15
® o &
b 0.1
35 ‘ - &
‘ 0.05

-40

255 260 265 270 275
R.A., degree

B 4-3 —KAREKFFUIEIERLELR (Guan etal. 2020). ZEIAERKRE, HE
AL (W) MEREMME Oht) KIXTHHE

HArZ IR R SZHT 800 &/ S AR T IR &I, K 4-4 B8 T EAIER
ALK R A, B 4-5 DL Swift J0243.6+6124 PR, Bax T = AN 5
ok e R 3L B WA N i 2R o BF 22 IR M R 2 S IR R A S BT LA SR T EE
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Ji Wt AR

E 4-4 BRTEBENIKEMBARELRRFRSA (Saietal. 2020). £55: 8
te>3, WM. [EMtE<=3. 5. Swift & Integral & MAXI BAATERERIE. E. . TES
B LE. ME 1 HE RIZ5 8.
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SWIFT J0243.6+6124

1000

5001

Count rate (cts s™1)

10004 ME
7501
500 1
250-

Count rate (cts s71)

0"' : | | | _‘.-.H..‘ I

10001 HE
750
5001 | 3

250

Count rate (cts s™4)

0} - ' ,
58000 58100 58200 58300 58400 58500
M|D

4-5 =NEEHHIN Swift J0243.6+6124 FKIIRE MW HHLE (Sai etal. 2020).

RIHE A B DR AR T R B AR — o Her A BN IE A
I R BT, T MAXTJ1727-203, ERHR TR TE A — R EIE IRk, LL 33.8
o W VEARIN S 49.4+/-1.5 mCrab KU 38 (& 4-6). EHRIRIE R4 RS Sai
et al. (2020).
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e @ - W ,
Lj [K @ . ¥
g . .

L
° |

20} ®
L T sy s, s L
260 265 270 275 280 285
R.A., degree

B 4-6 EIRTELL 33.80 EEMHHFMEB] MAXIJ1727-203 4%, H#EN 49.4+/-1.5 mCrab.

4.2.1.4 SZi R

10° 10t 10? 10°
Flux {(mCrab)

B 4-7 BREAFEKRENENESEKXER (B LE, §7: ME, F: HE).

T A S RIG T, TR R 4-7 Fros B9S-SR IR R
MR ESERELL R A5 2 SZ BRI A 25 28 a7 BB 0 1 10 REBUR
LE~3 mCrab, ME~20 mCrab, HE~18 mCrab.,
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4215 O IREMESETT

R T 38 MY M 0 ) A A Y ARGE T L RNYREAS [ BE B A6 AR
USRS LR e s e R (R e R LR, JE R 1 R I s T L

0k AR AR RIS T8 R AT M IR B bs B 2RSS SR 2
FIUR RS S 2 P BORN 22 RS G Bl DI, Sxik A L ERD B (1 v e AR PR 4L 2 B
AETUE AN T o X6 BL PRI A Bk 22 SR SRR S [ T2 B 7 Ao e (1) ) P g A0 22 1)
eI B, BEXEESEH SRR HBAR . Hoa o m] St Ve 10 22 S BOWL
DAEINRTT 585 (2) B A AR 2R DL 0 IR KD AR S REVE, TR AR
PR EE2TFNIPIE

422 BT RE RSN
4.2.2.1 FlZHER

R RN R 2R ARG L A AFRERES (LS, A
B H HOKBN I T R B AT AR I I AL o (E R I S RIS S AN AL B
H HAT I ANE R, /5 20 2 8 g SRR A rp 7 B BT W S R (High
Cadence) Hifll, VAIRAS R 2 B EHEAEA

4222 BIAXUE ARG KR EN
R SR R TR R AR R BRSSO S A S RS .

RS VAT X SRR AT 5, X IR PN X vl 206 R IR X
ST Compton HIUH ,  BUH R AR AIIE Compton HIUM o (KA 1RE
TR NS TR, B X SRS, BT RE B 5 SN g3 PA S IBOR R Bk 2%
JeE SR s AL A2 5 T HORFAE A L BLHE S R (QPOD 55 B R WO AR 58
() rms FRPRECR . IR AL RO R Gk AR AT A 91 1R) T AAE 1-250 keV
T SR, I N MER G T DEE, 45 R I AR, TR s
R RSG5 58 BE BE WY RAE HURE AR o SR T 22 8 PR TR XU AR A AR 25 N A2 7 B
Jr RS, S8 IS T I AL PR A (R A, AT DU S R T A (A 2
[Fa) SR B A2 P R AR A A8 A D B o o 490, B0 A % IS S S 7 T ) S

61



IRV R FE £ B2 IR AS LA 454 s 255 S R 5 22 5 BOVEN - 00 e A IR el 255 341 ]
I S X S LI Bt A SRR G A S, IR b 25 5 98 I BU RETE SRt 7T
MRFIE T B R AR R A SR S LA

R R B % 2 IAIRBE S T AL B S S o R m PGS IR, SRtk B IR
Ry AR 5, 6 TR AR e L BN IRR A P AR B A X SR
RS DL R B R T BUAR SR (B RMS /N . (RSN, TR s
AR B, FLRETE AT AR RS AT A SR R R B AR A AR 1
DAJ SRR B &, DR R385 26 1 N (R SRS 08 . & () T B 22
FEIE IS RE B T R AR B DS A AR TE HUE R B B IS R, B Th E R e AR g e
N T AT Sk PRl SRR i B (McHardy et al. 2004), LA SUAHXT 1R 8] %
M) X SSRGS QPO 155 (Ingram et al. 2010) %5, EHIR PR EH X B2 EL
TR E H, AL ETEP S B LUAS & B AR o (HR, SRR FERR
RIEREICE — AR &, e 3 keV BUTH XS LRI B 1 38 45 SR 40 o
SRS, M AT A IR RE 1 23 A7 s 1T 2R A UG 88 1) B0 U0 2%
SHURI AR RE T, FLRT IR o PR A I, BRI T R A ARG AR R T . LARAE
3 keV 1) RXTE EEMTERE CHAME (A 73#F) HATE 3-20 keV LT EHIREA,
i H 2 AAE 2012 E45 1R TAE. BRI, S T FRIRSUR s BGS , ER 2 #) LE
1 ME H T AEEHERIROR DL S BT RIS IR] 3%, K TERR X 2R REIE & A
#AB, FAERAR BRI

4223 WTEIERGEKRENL

IR R R EIAR, PR X SEIUEA/NRE X LR (K
AR B X SRR, AR R E/IN T4 2 5K BH B D AR B & X SR XUE (h
WA PR X SRR, EEERTZ) 5 5 KMFE) Pi3E (van den Heuvel
2009). EAIX AT 553 NFFERIE I IR . AE/NRE X SAXUEY, R
ARSI T EARRAI, A A N R X SRR BT IR AR A
Fe g MR B SR T AR R A T R I B B (Frank et al. 2002). 7EKJf &
X GHEXURH, fEEEEZ 0. BAMEEM B MAKFNLE (Be &), F1AEM
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R HAE R MR R E X SRR ST . fEE N O B BUHE R AR 2 L
FEIRFEE, X BHRIERE Le~10% erg s R4 Be RIS BB, X &
LG ETL T ~1072-10°7 erg st o AHE AR AL A I 1 —Hk LB B 9 pE A2 )
PR (SFXT, Sguera et al. 2005).

NFUEE X ERRUR ) XS 2R A S LA R EGRIRT A R R A A
IR AR AL, LI AR R RE R ARF X BE FE 9 51 337 s T SCRA RS 1 RO AR A i
4 iy S5 A B ME.

ST RBE X SRR RR, KR AR R TE i3 1 b 7 R R T
T FSCICIRE » FAIRE TR J 1) R o) 2 i VR R P8 T 5 28 R R XU A 2
[)75 4L (Meszaros et al. 1988), % FRFEA R M A &AL . TR P ERRE X
S ERTIAR AR ke A ) T FUAE SRR BU BRI . R X S e DR TR
SHAIRIE 23 TE B Rl e SRR I 2k, L Re s BB I KIm3gin, % h~1012 &
Wit F R SRR, B R o AR RE X BRI B . X FE, IR TR
HA M 1-250 ke V 158 % BLRE JIAEH A R T IUI0RE A& 8 sl 56 18 1 1 1e] e
IR IS, FH LA R & XS0 1 T R R 50

SFXT MRk IAA HIRG K, KIS 5 i INTEGRAL/IBIS AR T
E/ME (TEFR#MMAENT) @& RIS R A o i B TR 00 mr oA
K SEXT HIREA, 3EIARFZEN SEXT EMMEE ERIZE5. % SEXT KK
. LR ) R B T A5 20 e AT B B AR, B R A 2 AN 2
AR PUEA RO S CRORER R RIS IR A e 8D, 1R e B
B GERE CH BTAU A B AT A R BOUE AT MDD, 8 3 Be i h mT e [l
JRE L, $2fit SFXT b1 B Wi R e EHEE . (Rt IR TR oyl wT 2
7~ SEXT BIA T J H 5 48 3 5 & X T 200U IR

4.22.4 HiH T EIBEKEL
Wb A (MFRRE R e E PR &R Hh 75, XM AL i
Y. KA A . BRI DO R B AL RE RS . REP T B S

AR S X A ik AN S S 28 A 5% (Duncan & Thompson 1992). ‘E1/]
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) B e A B . RS0 S BB, ph R AR R e HHE 5 L PO Rl T R o i 7
Wish. WEP TR X SRS AR, T B RA T AR X STEkRE
BOR I BRI s e (ERA . AN IIERAD ) o X SR ZU RS s tE e 1
N F B BIE S PO BATEE AR IX LT 5 ) RE BRI AR WL A B,
I BA B T-0ik S0 ot i 25 5 B A ) B i) L

FAKI S, WENEED 7 20 X S Eam s, wT DA BT LT JLAS ) .

(D Wb RER X FZgeEtti: (2 dy 2R Do in 5 8.
(3) e v REHR WA ERIERZWIS T T (4 HibTERKSHRE
SR TR OGRS b v B A R, A B T BRATR B
HZ ., RIEFEONESIE, WMt 7 2Rk . i, Kk
MEErb 7 2 B R A, RO B Fde A, BRI B HIBAE (glitch)
R, B BHEACR 2 RA B LE I AR ey o BEACINS , AEAEFRREAE X A LRI BN
REEREI. 2013 SRAE Sl X 2kt 22 it WL 21) 5 4% i 39T S B A2 0 51 LA
LARBER X SRR Wb 7 2 0 A B AR I G 5 L P T A5 AL R L) 2 XA
B o< o R 20 DRI R R N T A R, HEAT R AT SO PR S e R
B

4225 PALh T REEA

BORE Rkt 2 (Crab) FIMIIAEERK AR (Vela) HARGRM X HHLE5T, [H]
I} Crab ik b BB AOAR o 8 SR LA LI AT LAAS 2 E A TR I ARy
LA R %, 0 e ke R LS, X A RRBER . A, ik
JUERIL T Crab 2= fEREER IR AR, AKREHR T2 FUIIA] DAFERE X 5
L BN AT RERI I DL G AT 7. LA BA Crab il BAR A4 2R 12 WL
SE KR ) B R H R

ik BTG 2 ) AR G 2 ok v B AT FE I A 22—, JE R kit B v e
S BRI AEC I o AP R G S A M e R U O 2, BRATT IR RER BRI U5 1] R
N ARBE AN AT E0 S ACRE SE DNV Afl PO il ik ok o SR G2 R A g o T SRRk A2 1)
WEEE R AL, A ML g kel B REZ R “ SRS R 7. RXTE 12 KU
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KIN, Crab ki B ) X 5 Gk 5 BR7E R A2 98 B4k, AR EIAE XU [A] BE AR 252
e sgm, e R TR, RN SRR, RVERAE BE T U AE R AR g 1R 1 AR
1k, B BT AERE A ko 2 B REEAE3ES) (Lyne 2013; Zanazzi and Lai 2015; Ge et
al.2016). J34h, X STk e B BEAR AL AL . A IR I X &kt 5
S HL K L TR ARAE AR, 22, XA 22 RAE AN RIS X 2 R AL E G &R, 2
WLk G2 1 2 B2 4. R ER R A, nT AR 5 58 1Y) RE RV R A
Crab Jiki 2 F Bk P BRI AGEA T 90 o IR IEEr OO AR A5cd , mT DAAE B K
b EXF Crab Jikid 2 (1) i Be S R BEAT R 5T

4226 XIS

T2 EEE R R AN H bR 22 OGE SO, ZRECK B TR SEIIZE TE R
BLFE BTN (A ANREF, FT AT ks JBE (I 38 73 A DA e T8 0 B D veioAs FEE RE B 20 BT
RIS & T8 B ORI 2 H AR U, i 28 U0 0 ik R IR 221
AN M 2 DA R A XA 24 B ) 4 < M 0 4% 14 0 5

4.2.2.7 RS BT 0 45 B
(1) Crab $iM

EHR T2 AT ATE T SR A AE BV B4 Crab ik 2 B0 ik e B e Ak 44T 0 =,
SEA O PIMINEAE, AT DAZE S K AR X Crab ik 2 1 & e e St RF R AT R
Git7t. B, 7F 0.5-8 keV AEBKT Crab kb 2 I BE e HEAT R UFI R X 52k
TP EFEE XMM-Newton 1 Chandra, Hi& KA 7%MA R [A] (Burst £50),
Ja 3 I A RGAFAE R SR THECR AR &, H FIFO (first-in-first-out)
Gttt , SBURZ HOIH LT, MREINEEE A BRI d S A il 5 115
B, SR Z IR A AHER (Tennantetal. 2001). [FHEHR T2/LE fEX 4
REBORE 4 L B DTORS Bt PR AR 20 ik fe 00 5 SR o FEAE X 94K (5-200 ke V) BEBX
RXTE 1 INTEGRAL 45 12 B KL B I © 2R, (H%[&F] Crab £ =
X S ERER I AT REAFAE IR A, SARAR B A SRA 10 ik FE A AL ARAE X S 2R Al
44 E X - RXTE. INTEGRAL F1 Fermi FULII A 45 520, Crab ik 2
X 45 S Kb 2 TR AR A 2 /2 5 REEAH R (Molkov et al. 2010; Ge et al
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2012), SRR R o REWS 45 HH T AR 57 22 it e B v A AR RN

$tF Crab 1A AHBERE 43T, RXTE MI45 R ILIE 4-8. FIH O 1IERIR T2
Xf Crab kPP I, CASREAERFIAE AL WERETE, il 4-8 o, 145K
HAAE [F]—AHAZ, Crab ik 2 B 15 B2 Bl g i AL # (Tuo et al. 2019). % T+ Crab
bk i e BRBE N [a) 4k, RXTE M4 R ML 4-9 (Geetal. 2012), IR EAE F %
2 R R B LE P B () R BE i AL, RS Bt — B i .

Crab 41 H5 X SRk 2 MAZAERINL 22, AR 222 A7 /R0 AR 2 2
WL Ebr. BRI Crab (1) X G20 T 5 K BUIARNL 22 . X 75 B4 F
(RS TRIEST UL, DAY BT i e 75 sl o ) FH AR 3 e s B B A 0, i
MEERANE 4-101 4-11 A0 4-12 Fro, 2 B R TR W] DAAERA I 5 AN =) B
XA ZE, ZE R ot

) P 22 MR Atk 5 33 BB 1) 500 P G IS 2 1) A MR AR AT 7T (Ge et al
2020a; Wang 2020). [ 4-13 ;& EHEXS Crab B HARKZ PSSR (Ge et al.
2020a) o 5= T~ AR AN A T UL, v % PSR B0540-69 (1) ik 2 2 A = (PWN)
5 ik B AR SHIRAS Z 1B (AR OGO RIBATRF T . 4B 4-14 FT7R, PWN [RGB 7 ik
MR R A R R AR 5 2 1000 KA WAL RIE I (Wang et al. 2020)
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T I I T
¢ HXMT-HE/ME(11-250 keV)
o HXMT-LE(1-11 keV) : :
A RXTE-PCA(5-60 keV) : ; los
25L. ®  NuSTAR(3-11.7 keV) S P AR
B  NuSTAR(11.7-75 keV) :
H H H F> i
g H0.6
g4
L ; . . . & ,ﬁ%
& G : : : : o Es
N o e L e . iy 1 (LIS P '
- o | ¥Jo.4
4 ++ T
: . ! j H0.2
gl 0.0
1. i i i i i i i 0.2
-00.2 -0.1 0 0.1 0.2 0.3 0.4 0.5 0.6

& 4-8 Crab RIAIAHFEEXEH (BIR EEKMMS RS RXTE/PCA. NuSTAR XL, Tuo et

al.2019).

L ! ' ! =10-1" |

5.2 5.3 54 5.5 56
Epoch % 10

4-9 @it RXTE 53] Crab ] X SRk EKIHEL (Geetal.2012). F R PCA K45
R, ZAFRE HEXTE BN R, M EBIFERKRZ: SR, XgEREL. FIER%EM
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WIER T . TR BRI TIME. SRRBELERGHISR, KL PR B
PEER, BERESHEAMALER.

B 4-10 BETFLERNERE KRB, HP LE KA 5 ME S EMME.

o HXMT-Nal

0.04 1 s HXMT-Csl
© HXMT-ME
HXMT-LE
0.03 F 0 Fermi-LAT
@ 0.02
i
@
ol
=
£ oot |
; i
-0.01

Epoch(MJD-57990)

4-11 SZRRMEZNEN S TOA 5%, AR5 Fermi_LAT K%L .
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200
Al

s

59,143 us) pr

e—fit

B 4-12 LIRS MR TOA, EHEANKIRE GRERBAME).

G3 o @)15fGa 1, (©)]15[C5 ey (@]
| :\\H
: it Jiop
| | |
| | |
: {05 | 5p | .
| | I
| | |
A o= . ] or= ]
il 1o (@) a ()
° : it ;
| 05 | |
| | I
2. -
| o+ 19
| 0.5 : ‘ of= | 7
| % - | |
I # I I
L -1F I -2r !
-10 0 10 20 0 10 20 0 10 20
Time(day) Time(day) Time(day)

A 4-13 EHRX} Crab KR KIMA (Ge etal. 2020a).
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Year

2000 2004 2008 2012 2016 2020
C T T T T T T T T T ° L
A © Swift XRT 3 ]
1.2E37 |- & NuSTAR ]
B @ XMM-Newton
L [ - - —-Constant B
;J I Varying B
5 5
& I
o
g 1E37 |-
L I
= - @ l
a R
T :
| &
8E36 M 1 1 1 " 1 M 1 1 1 " 1 M 1

51000 52000 53000 54000 55000 56000 57000 58000 59000
Time (MJID)

4-14 PSR B0540-69 [F)R&ZE{k (Wang et al. 2020).

TR ARSL ikt B2 (0 — PR L AT U R, AR e 1 ko 22 A A I 7E - 4
B 4-15 fras, AAZHE FEI05E IE S H0A 2] 7 NICER ITIERSE (Zheng et
al. 2019).
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x10° x10°
2.74r -m=-cal | 2748 —==cal
—fit 270l —fit
2.72f ]
N\’« NX o7t
277 s68t
2.68 n 2661
-200 -100 0 100 200 0 10 15
A a(m) Ae <1078
%108 %108
2.747 -cal | 2.741 -=—cal
2721 —fit | a7zr —iit
o 27T o 27F
= 2.681 =
2.66 2681
2.64f 2661
2.62 J 2.64
0.5 0 0.5 -1 05 0 0.5 1
AP () Aw()
%108 %108
2.74¢ —=—cal | 274+ =-=cal
— it — it
o 273f o 273t
~ -~
2.72f 2.72f
2.71F 2711
-1 0.5 0 0.5 1 -1 0.5 0 0.5 1
AQ() Aw()
B 4-15 BRAEKHESH T HERER (Zhengetal. 2019).
(2) QPO HllfE S
ZIR PR AR ASHRMNGEE, TR E] 30 keV DA LR SResm ST, oo

LAXT QPO B4R S5 A1 7= AE B P BR ) o 1] 4-16 SR 17 MR T2 50k B
fE R MAXI J1535-571 " C A QPO f rms i AR S5 5 (Huang et al. 2018).
SR TR B G rms BEBEE IR R R YRS 1-100 keV, RERE i YU i LL RXTE
B o BRE - HTIERAT BRI QPO FHAE R I: B X SR IBAFE R 7, KA RE
TEE— NN RS> (B 4-17, Kong et al 2020a).
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Rms (%)

10

1¢

10

10

110

110

{10

B 3
I =3
+
-..
-
g -
MID 5800B.4 —_— MID 580132
—_— QPD: 2.57 Hz QPO:3.33He
+
¥ >
-+
-+ g
—— MID 58008.5 MID S3014.1
QPO: 267 Hz —_— QPO: 112 He
+ +
- ‘ —+—
...-o—f—’*_+_ .
+
.¢++ o
MID 380172
T pme || oo
. 1¢° 16*
N iR Energy (keV)
++
-
—_— MID 540122
P0: 275 Hz
10° 10°
Encrgy (keV)

10°

B 4-16 R T EWMNK MAXI J1535-571 5 C & QPO [¥] rms BERE R L E .

B, W, 2E455%% LE. ME A HE %52 (Huang etal. 2018).
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model-1

14 4

L2~

X 104

= — 144 2,53Hz
T g — 145 2.61Hz
B —— 301 2.02Hz
£ 6- w401 2,76Hz
G —— 501 3,33Hz
4 601 3.32Hz
—— 901 9.21Hz

2 902 9.35Hz
—— 903 8.87Hz

0_ L | 5 5 3 Eoss Sudsdor) 3 3 X LGRS |
10° 10t 102

E (KeV)

B 4-17 BEEHEE RN MAXI) 1535-571 ] QPO rms FIREER . FEE VA F A
A, BB X H LB EF) QPO rms 73 5B MEE (Kong etal. 2020a).

FEHT R I SR X B RUR MAXIT J1820+070 ) X SHRAgiZs, ZHR U 2
T BERT LFQPO (200 keV LA E). 7E 30 keV LA'F, LFQPO [HIAHALIEIR 218
FEM, 7E30keV LA EARRE 7 HAEIR . HECIEIR B RE BRI NS n, £ 150-200
keV P BUX BB RE 1.3 so fEmBEBAIERIIE] LFQPO. HA K AEIR L Je
X RE B AR AGAT A0 BT R 2 BB T PR . X e R ISR B LFQPO 1]
REC RN RE TR IS (Ma et al. 20215 JLE] 4-18).
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2000

4 LE:1-10 ke-v' 0
i.‘. 4 ME: 10-35keV 10 Er
_ 1500 \\' 4 HF:iS-?QDk;V : 110keV
b ! . | e 105KV ]
2 1000 1§ e SO - Yo~ i 10" F
é . g, '\ : .‘ E 35-48keV
500 *Ji Bheenm " S WAL . 48-67keV
e —————. ¥ uui® | B
[ | | ) \T”""? £ 10 67-100keV
58200 58220 58240 58260 58280 58300 3
: 2
(b) Time (M)D) i;- :
L 107
1000 2
— if ao
IK -4 |
£ soor 107 i
g | :
5
: |
200 !
1 L L L L L 1 L1 11111 i 1 1
0.60 0,65 0.65 0,70 0.75 0,80 3

103 107 10" 10°

Hardness (3-10 keV/1-3 keV) >
Frequency (Hz)

10 keV

!

g
f

50 keV £

!

!
Z\
100 keV /
1

& 4-18 MAXI J1820+070 & AR QPO ( EED LAR/PMRERSRESFAREMEE (T

&) (Maetal. 2021).

EBIFAXUE KRG, EHR N IR HE MAXI J1820+070 ) & HEAT
TSEEA I, R T —H U2 RE G IR, T EE R R
BRI T AZIRAE R R RS BA ], SRR A RO R R, 2 i s ik
AN LS (You et al. 2021, 4-19); A FHAZ IR AT BES B R HR & 51 8000 5 b, &t
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TSR ITVE, KRR T R A, RN MK E IR R RS
55 2 A A AR AT T — 30 (Guan etal. 2021, Zhao etal. 2021, & 4-20); W5
T AZUFAE AR S TR AN [RI A3 T (10 T 7 B I ] DA K% fi 52 (Vs A, R UL vy A 7 ) I
() SE SR V54K R Vi P 8 50 A Y 3 A OC, RSN AR AT RE AR T
B AL A2 (Wang et al. 2020, K] 4-21) .

b | 2018-03-23
1.08 | 2018-04-25
i | 2018-05-31

Ratio(ALL)
Ratio(LE)

2 4 6 810 20 50 100
E(keV)

w Cerona)
Fed: Hele .
’
Accretion|Disk|

Disk + outflowing corona evolve with time

] 4-19 MAXI J1820+070 £ & 3 [H] B A P &5 20 R SN I E F BES (You et al. 2021)
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: R\;‘éé 'y : -y
g i A . H
e i % HF
vt Pl 2 7 P
- i np 13 opocn3 //++
L /’ 3 T s
i = #
3 > wana . A
E el i
% ‘ 4 26103
'
vl 06 085S 07 075
7, (kaV)
s y g 4 constant*tbabs*simpl*kerrbb2
2,02 P2 (1a) ! . (alpha=0.01) :
0.15 : !
a‘ 1 | :
2 1 | !
& ' ! !
= 9 ; i §
= 1 |
: o |
& 005 : : i
1 |
1 |
1 )
1 A l

0
-1 -08 06 -04 -02 0 02 04 06 08
a,

& 4-20 MAXI J1820+070 /& & B R A iE 4L 0 2 2F B 45 R (Guan etal. 2021; Zhao

etal. 2021).
T T T et .
F 5-10/1-5 kev 1-19 He
e o
i ‘ | BT &
0.06F = $ YT 0 ki
[ l R T ]
; v %ﬁé :
= InSIght HXMT*dat /@ .
() + 10—
S C 1 ¢ 4 i
8 o0 on Maxi 1820,+ + ! .
g C Ad 4 3
E X Lo | ]
- adh i - ]
N + a Fat %,
[ i LA 3
0.02f At TR~
5 A A Ay o8 * ®
s Aa A i 4 "*’ “ .
: Ak A‘A‘ ‘h ‘: Ay §A A‘ . }; “* 0‘ * ]
TPV g T Tl .
OO0 s b it iy il o ol Lo § puis il o o rao.2isis Fig s o0
1.75 1.80 1.85 1.90 1.95

& 4-21 MAXI J1820+070 £  #A ] 5= i} 8] 3T 38 [F] e G FE A= 0 (Wang et al. 2020).

15 F ZHR G2 4R GRS1915+105 A4bT-HBARAS HA [A)HE A& S50 10 = gt
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T VOR BURE R AET-FP (I bR A7 AR A48 A B3 3 L% (Kong et al. 2021,
K 4-22), FFEHIRPEXZERZ IR ES N, A8 KRR EN, Kk
W QPO ANZH AN AR 2 A fF/E IEA R R R (H. Liu et al. 2021, K 4-23),

i
| Jet: ejection along

e s isens uptin L \ ks v e
' ' w3 3 : dominated
N iR optaty v T | ‘el A sate
sof "’ R | 3 L PR | | corona/jet base \
1 Tl 4 P constrained by W@ /
[ ! -l magneticfield @\ o
\\ 2k fu § ‘ inner region: outer region:
? SO I LS BH GRbrood iron narrow iron fine
- [ S S - line - v
o: I -f P diskwind: blowing | "/ wind
Yoy { i ‘! optically thin 3 ‘uwwio_:nshlee«fsk 1 ::m“lmw
¥ ¥ Fo) wk corona after L /
; 2| Ri L SR jet switch off / 7
5 B ., ’ /
1 ¢ t,! K ¥ ' . disk
i o Hamik s ' ! BH inneuegk'm: outer region:
M e e e QRMWN strong absorption by the
kine disk wind

& 4-22 GRS1915+105 Y& &K BRI BEim ffE XA E#% % (Kongetal. 2021).

4.50 A 4.50 A

4.254 4.25 1 #
T 4.001 | T 4.00+ + ——
> >

g 3.751 + $3.751 +

——

1 L350
3.501 .50
o o
g —— — | 8 ——
& 3.25 & 3.25 4 +
o . o .
& 3.001 & 3.001
2.751 2.751 ;
2.501 : : , . 2.504__ : : , ‘ ‘ :
2 3 4 5 02 04 06 08 10 12 14
Rin (rq) Mdot (1018 g/s)

& 4-23 GRS1915+105 ] QPO ME ERBREAFE (F£). WRE (F) WX (H. Liuet

al. 2021).
B e RIS T IR U R4 MAXI T1348-630 HIMRA, B IR KA =
R BURTA P2 A AR W I B I IESE  (Weng et al. 2021, & 4-24), FFRI
TIRANRAERE S B A A B4 T N A @ B A, AR — AL B LA JE A
BERAE T R AN AR EL RS2 (Zhang et al. 2022, & 4-25).
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Time Lag Uncorrected

o

<
4
I

-1 -2
Ftotal (Cl'g s cm )

10

107
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4-24 MAX1]1348-630 1, S R BB KB IA K KIMNIERE (Wengetal. 2021).

HS HIMS SIMS SS SIMS SS IMS HS
ol L i i
LEJ “3.;’*. I‘ ,t' & g 8 2 seoegeg o H ghom gec o o,' e eoe oi. e e
S R I A ¥ b free Ny Pt : \ l
< 05} o i i ; H H
: R  peom L
- i :3**‘ o @ i H
Sosf Ly iA 7 SR T | |
% :, i:ni i ii ® 8gecge, S ® 00 g .""¢I i
Soaf L L1t
108 I ——teall
= e “ AR
M i Coedufiege sog Mu e o 000,000 % ¢ 9 2e o ot ¢ ! t
E 102L e o \ i i b4 l#
= . o i i i l
PR k . . i - i
| E‘-i”‘l!'\ et # 8 0@, gege0ty e o s . I E
et b ] ' TS L TR A
SR 1 ? s
1P n& | | |
——Modgl A +—=' 5 Model B . — :
58520 58540 58560 58580 58600
Time (M)D)

& 4-25 MAXI J1348-630 &R FZ7E R WA EMITN (Zhangetal. 2022).

R TR HoAth— se R A I B S T BB R 7E Cygnus X-1 HIEES
TR FH A QPO (Yanetal. 2021, & 4-26), % QPO AJ it 5 XU AR 2 4t F AR
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TR A MG I M T MAXI J1535-571 F14U 1630-472 S3[ E g, K
XA BN EERAS (Q. Liuetal. 2021, K 4-27),

Power [(RMS/mean)?/Hz|

(data-model)/error

Frequency (Hz) Frequency (Hz)

& 4-26 Cygnus X-1 FKAMAEHRN 2] MFH A QPO (Yan etal. 2021),

04 r

02 r

1 1 1 1 1

0.986 0.988 0.99 0.992 0.994 0.996 0.998
ax

& 4-27 MAXI J1535-571 I BRIIEZ R (Q. Liuetal. 2021).

SR e A LI B ER R A MR X SRR (ULXD Swift J0243.6+6124
(PR AR o SRS IX L m AR OULI AN = e v B AR, FRATHZIE AT T RE M)
WHFE, JCHGEWHFE 1 7 B A B B SERFAE . IX LERI FUab 15 21 1 1% U5 A ik o
RO R AR AR R SR G, ds T B YRS AR (] 4-28, Doroshenko
etal. 2020; Zhang et al. 2019; Kong et al. 2020b; Wang et al. 2020). 7E & lfw 5
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FE T I 3 A5 2R B A IR R AR SR R T 4 A s IR 3 AR, X 55 AN T 2 i 1 BES T
MFF. £ HMXB 2S 1417-624 ORI 7RSSR (Jietal. 20200, Bb4b, E
ARIEWI 2] T Swift J0243.6+6124 LEXVRHEYSE N REIE SIS, BHIX

=

7R TR X SR E X R AR SR S B B O AL 1 e B R (Kong et all.

il

£:3

el

2020b, & 4-29). i FERMEHIK. EmEHWN, FiZEPiERI T H=1
FRAEJERE , B UUESE T % YRR R TR0 R B (a1 AH [R] 6 B R AZ TR AR S S 1 22 5%
FEINARFAE D L B30 ik b S AR P A7 AE S0 3 %2 % (Wang etal. 2020, & 4-30).

e

super-critical. RPD disk
J. o.\ per

v -
-~
super-critical, GPD disk \
.
i .

sub-critical, GPD disk .

T T T T T T T r T -
58040 58060 5SSO0 58100 58120 SS140  S8160 0.0 02
Time, MID

T T T 1
04 06 08 1.0 o1 1 10

Phase Frequency. Hz

B 4-28 EIRGH4RI REIE (ULX) Swift J0243.6+6124 558 B KT KM

(Doroshenko et al. 2020).

80



il Lokt d . |
1 i o £ { -'{ﬁ
g i i Il 'y 4 .
o " LA o ] R Y
; WHV ! M@M; 2 | J *Nkfﬁ
o H Y -4
' ! S @ 1 (b)
o8
10 e 10 100
s = 0
:l o] LeemlxioM
A I‘!l# %
g? jitt : e
2,1 =
%2 § &30

e
7
)

o wiawon "
10Y L 1Ex 10 .I“"

H
{
20 " -
L
s ||' w‘“"";‘ 1 i““s‘q
s b
g t i
L3 i A
H
i
i
]
:
!
!
i
{

Il
I' (e) | n

Nl ‘Il“!' I3

10° 107 10
Lokess fergs s 1) LifLess fergs 1)

K| 4-29 ERX4RT AR EE (ULX) Swift J0243.6+6124 13 K 3 K REIE LT (Kong

etal.2020b).

'# i % L 2 4 A 102 [ . PO11457700202-201 710170200 : 4 m
@ PO11457708502.20171213.02.08
T . ) Np—— . [ e =
- & -
3 - z e
g i g e o=
) >, 2 e i
> " w —_— - o
210 Le ~. i ® [ — __0__0__0_‘ e
2 . o 2 ._9..++__+_:)“"
E . £ ﬁ —$
’ 104 F ]
.3 a0 60 80 100 120 140 160 180 10° 10* 10°
MJD-58000 (days) Enerav (keV)
T
x0T - : ] -t ’ 141 1
» 0.8-2.4 keV 2.4-3.4 keV I
o
4 L J
L By, 1 Ti ] =
> +
£ x = sl ]
e e
£ e Fe #o °
£ E v
Sax wluaﬁ"‘ e st A S11r } 1
k. Uil D -t - ; * ’
©u 3.4-4.4 keV 4.4-5.6 keV 1.0 ===
2
o - —-
e L i 1 } 4
> P [P 091 1
G = =
g 6x10™ o) 2 0.8 ]
3 e o ’ L
Saxiwonf =l 4 = A 2%10%  6x10% 109 2x109
10° 168 10 10° Luminosity (erg s™%)
RMS Pulse Fraction (%) RMS Pulse Fraction (%) 7. 7x10%%erg/s

4-30 EIRXMRE REEE (ULX) Swift J0243.6+6124 1 5% 318 i ikt B 440 IR T

(Wangetal. 2020).
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4.22.8 PERMELETTIN

RIS &+ e R BE L B AR SE R W52 56 75 ZERE XA BAR K0
I EFRARAR VR IR SE LR F A5 i 75 B2 A0 A3 UL R RO B AL A

4.2.2.9 WIZE ST
(1) Crab gEiEHI&

XJ Crab Lm0 &5 R BEATREIE U5, MASECRH XMM A 1)l E 45
A (Willingale etal. 2001 ), #5288 B3 W UL IR A 1% (XSPEC H': wabs*powerlaw ),
AROEIGI K 982, IRZEI 90%E(EE. 4R NE 4-2 FIK 4-31.

x 4-2 BIRTEX Crab KWHIAER KM XMM KB

nu (102! cm™) Pholndex
ZHRTAE 3.6 2.11
XMM 3.6 2.11

(data—madel]/error

1
100

B 4-31 ERZENNEIRE S Crab 982 MIRBHIREHE .



(2) MAXI J1820+070 Feitil &

XF MAXI J1820+070 [IREIERIA /R AEA (LHS). WA (IS) Mmis
(HSS) =/ReiEAs, 3572095 NuSTAR Bk F 4 BHATX L. IS ANy
XSPEC ] diskbb + bbody + relxillCp. ZHR MM 175 2 G (8] 4.02 ks, 15
B AL LA 45 R WK 4-4 A1 4-32, [AIRF) NuSTAR MMIHLA 45 R (diskbb
+ bbody + cutoffpl, Fabian et al. 2020) J.% 4-3.

#£ 4-3 BT EX MAXIJ1820+070 7E IS 2RI, 5 DL AT NuSTAR [ L

=
SR diskbb bbody relxillCp
2
Tin (keV) norm kT norm Gamma kTe Refl frac
0.680 * 20700 1.16 +0.01 0.144 1.84 +0.04 | 400 +900 0.34
0.003 +500 £0.007 +0.13
NuSTAR diskbb bbody cutoftpl
Tin (keV) norm kT norm Gamma Ecut
0.60 45000 £ | 1.12 £0.01 0.177 1.6 £ 0.1 506
+0.01 5000 +0.004
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100

normalized counts s~ keV™
Ll

(doto—rmodel}/error

\
L ..H!'lll”’!iil I } | I

| |!I|i “‘H Ii irl

4-32 MAXI1J1820+070 [¥] IS SR EREEHAHE.

26
Energy (keV}

20

HSS 1AL A (XSPEC) diskbb+bb+cutoffpl. 2 AR ML 1) 45 %R 6K 2.7
P 5 5 L3R 4-4 R 4-33, [FII) Y NuSTAR WML 45 5 (Fabian
etal. 2020) WL 4-4.

ks, 13 2 RE WS

£ 4-4 BIRTEN MAXI J1820+070 7£ HSS &Ml 645 B DL & 1 NuSTAR 4 £ &

Tin (keV) kT (keV) r Ecut (keV)
2R TR 0.68+0.03 0.97+0.06 1.54+0.09 172+53
NuSTAR 065+012 | 0934002 | 1.47+0.07 74+18
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100 ¢
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i
ki

Ll
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ﬁ.

{data—model) ferror

Z0
Energy (keV)

& 4-33 MAXIJ1820+070 i) HSS S EIR LA E.

LHS A7  (XSPEC) TBabs(diskbb + relxillCp + xillverCp). 2k HE X il
(1A EEI ] 4.40 ks, f3EIRRENEINE S5 R WK 4-5 FIE] 4-34, ¥ [FI UL
ff) NuSTAR M4 455 (diskbb+relxilllpCprelxilllpCp, Buisson et. al 2019)
W& 4-5,

#£ 4-5 E TP EXT MAXI J820+070 7E LHS FIVLMI45 8 DL & A1 NuSTAR 45 B[ ik

Tin (keV) r Afe kTe (keV)
ZHE TR 042 +£0.02 | 1.560 + 0.004 36 £ 0.2 58 +2
NuSTAR 0.56 £ 0.05 1.65 + 0.01 8+3 80 + 40
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0.1 F
0.01 g

1073k

normalized counts s~ key™!

-+

(data—rnodel} /error

1 1
L} 10 20 50 100
Energy (keV)

4-34 MAXIJ1820+020 i) LHS R EREEHAE.

423 BB TE ARG &SSO
4.2.3.1 Bz HRRER

REFE X WERRCTERIEAS MM X FL R T K=, H
el T Z FR 5B Mgt R F R R AT R A O, —
S B AR 2 ] AT SR NS A o PRI T B R R T E R A A, BB R
IFREE RN G AL, K Cyg X-1. GRS 1915+105. GX 339-4. Aql X-1.
Sco X-1 1 Her X-1 282 A4 # X 2R AR L ACHT R I8 R IR EAT B B
BT R I TAD 3 RN A R 40 I R

20 ST R GE UL S o (R b B ARt RT DUAEAZYEI] S8, (L el
T2 SRR T 2 HEA YU IN ), o 00 P - A SR TR PRSI R R R AT D R
RN B8, P BB O T 2R R R, BEEXUR
FEGLNEFOF IS LA 454, DS 1 i ik 7 5 e 1 DO B R AR AR

®A4-6 il 1 14 DRGSR TR 2 AR5 B R A IR
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Hrm ge it .

R 4-6 14 MRS IR X STERARE X 5B BB GHFEA8AHAREGEH
FFE AT, ME I HE JEBCRA Crab M2, REGRE XA BAT P3N R. LERARE
ik, JBE 1keV, JRKIIRERF RXTE/ASM “FHMMELER) .

Source ASM  (mCrab) BAT  (mCrab) HXMT/LE | HXMT/ME | HXMT/HE
1-12keV 15-50keV 1-15keV 5-30 keV 20-250 keV
Average Max RMS | Average Max RMS | counts/s counts/s counts/s
Crab 1000.0  1000.0 0.0 1000.0 1000.0 0.0 1073.4 410.8 661.8
Cen X-3 424 4252 1079 53.0 495.5 84.1 40.1 21.6 35.0
Cyg X-1 355.1 2000.2  253.1 174.8 1681.7  657.2 382.6 71.2 115.1
Cyg X-2 484.4 10209 594 36.4 256.4 13.8 691.7 14.8 23.9
Cyg X-3 150.3 556.3  83.8 102.2 817.2 120.1 2242 41.8 67.6
GRS 1915+105 | 627.7 2593.6 4109 | 155.2 13454  288.3 926.2 63.9 102.6
Her X-1 13.0 185.0 423 33.5 1687.7  166.0 18.9 13.9 224
Sco X-1 11559.1  26561.0 895.6 | 180.8 67474  1266.5| 16917.3 74.2 120.2
Vela X-1 455 370.1 41.7 103.6 2534.5 3679 57.6 42.6 68.9
X 1820-303 269.9 7847  46.2 47.7 381.0 25.3 400.5 19.6 31.3
4U 1700-377 47.5 670.9 59.1 80.9 1532.4 233.8 55.2 335 53.7
GX 301-2 21.0 290.2 280 102.4 1547.9  357.1 31.0 42.1 67.3
SMC X-1 16.8 213.8 207 25.0 294.5 27.1 22.3 104 16.5
GS 1826-238 35.7 408.0 19.5 66.0 522.8 27.3 52.0 274 43.5

4232  FEECRENE AT TE DL AE ML

HORTEA DR FR R IR, FEES By X H4. flan,

INTEGRAL ML IAD M) X SIS SEHH] 100 keV P EEREREE
(Woods & Thompson 2006, UtWIff X G R 7E a @it aeh G A EE CHIN AT RE
T MDTER, I 1-250 keV T % B RE1E 7T e 2 B AR e AT TR S AL 1Y)
KRB, HRTH X 526 5 i B i) R BRI AS 2 DA AT 3RER 1-250 keV ) %6 9% BE g
W, SEANARE[RIIN B FORE XS R BRI AR A AR G . G 3 PR AE TR X G
2% B I — M % B R SR (8], e DAAS BIANER X SRR 1) o % B R
W, TR R I £F A AN R S G AU B 24T 20 i o BIME AL, 7E 10-20 keV
R R A, ARIRBRZ = G S R

4.2.3.3 THRZEUEE FHIR G AT

T 2% HE L IR % (kHz QPO) AR 1 24418 Hh - B2 U A PR 381 7y e vy A
REHAZES (Morganetal. 1997) . BT H M AR AR = MRS, AT LA € iX
S5 5ok E R MHER R S] 7135 Xi. H AT AW kHz QPO H =4 5 rl fig
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SRR P ITEIZEN A G . AV TUA B N AR BUTE R, RN I B
KA, kHz QPO AF LA L&KM HBAMBIR . RXTE PAENE 30 M7 A
NFE X STERRUE IR kHz QPO 55, TARIEEMZELN 1200~1300 #2,
X AERT T SCHR TS 1 55 i Fe v Ui A 7 B A2 A B R R (Berger et all.
1996), {HHBIAAEAN IR _F IR INA BT QPO MR MEAII SR (Zhang et al.
1998; Kaaretetal. 1999), tt4b, f#/H RXTE T2 FIMME K ILAE T 2/ &
X FERUEF, POg R AXIEEE 2-30 keV AEBBEG TR RGN g .
IR PR AERE X 2R B R A 1) R U A AR AR AT ST 9 5| 73 RN S5 o A B v
JROT TR AL, AR R BUE M Sna v] DAY %8 QPO RIS, %
ST 2 (RN R B X SHERXUR Y kHz QPO 2 T AELE TN AT R R Bl 5 . 3
HHEWIME B b TR E G, 7T UHSRIGUET RS TS i N AR E
BUBEMAEAE, [FI A AR o AR DL b R IS

4234 PIZBETEE

I JUERAT IR R 7 2 3R T ) A% AR D R B DR ST IR R A B8 P 46 4
A AL BT I A I 512 R K 2RIE (Chen etal. 2012). 385 i IR T @ 1
X SR SRR I = BASEAEA, IR 7 R IRBOE SR X S 20
SHE R IR 2 W ek gs, f X G 248 A IO W B I AR e T30 XA R R4
12 #. HT%ES EEAE 30 keV AR, HRTDEAN X HE&BEM
T AR D 384512 7 1) AT B o S MR 12 ) B B AE B s o T A RN
GRET RS S AT M T PR XSO R R E, F 5 iE SR R
SRS AMHE LG B0 285 RBEAT LS T 0 X IR i N XA R B2, T AP 28] % S 1A
REME A RMAIR: ATRE T DMENINE X 5 Lo XU B S IR R AR A 9 AR 1O BT
FB

4.2.35 XSRS

R — R LR G v 0 mOUIARE 2, WX 5 oy 00 AT PN 8 S 2
CLBGHT R B R R SR o H R OB S0 AR IR B 1) 2R Gt ik 22 R B
AU DR AT R s Ge it i, T s s A A2 o b o LI 28 S R
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ARSI FE DA K S B S A /1N A B 45 380 A% o W I 4 2 SR T 5
(3) MAGER

H AR 2 SR R I T X SO0 R AN AL . IX LT e 4
Ty AT RIS AL, ik 2 T, B ARECH B (CRSE), K& XL
£ (HMXB) [BRHERN, w5 HMXB B 4R SRRIE, 7 R R TR #
R NAR T Z AN atoll YEHITEAL:  RRIFXUER I SN s, R IR (QPOD
LRI TRISESR  J5C 6 A RE AN S0 A, PRI OUER. 28 e 30 1) 110 45 L AT
TEARFESS . 2022 FFLUCREA KRR BRI IEFEAE S 1) AR 3 1
PA_E Z AN FL A .

R T REIVE RGBT, EHRMWINE] 7 GROJ1008-57 1] 90keV laljiE
Wk, BT 200 (K 4-35, Geetal. 2020b). X2 H RTINS 5 = g
B A R S 2k . A [l e I 2k B B AN R P R A SR R 1% TAESEEL T X A
i R A I BN & . Her X-1 /2 B85 — MR B A R b 7 2 R4S
UEATIAA Her X-1 FM IS 26 B8 &K ARG [ 3208, (2 B il RILZ L83 0415
1k (Kl 4-36, Xiao etal. 2019). NP ERMAEMING, S ZHRAEE—L 0.
UbAh, BT AIE I R T BRI LR, W0 4U 0115+63 H, 7EZ) 18keV AbWE
T2 TR BCRFE . BRI 1A 0535+262 FIEIE — IRE K EAT T LRI, 751X
ANRAFAE 2 45 IR 2R, FE 58— IRAEZ IR R R L 1 JE AT R] e 26 R FE 1) S A 5K
SRR L) 5 HA R e AR AE R R ¥ L TH S R B R A E A FRIEA, Q] 4-37 B
N, XA V0332453 Z )5, 1A0535+262 N T 5 “ANEESSBIL R K5 (Kong
etal. 2021).
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A 4-35 ERWAE GROJ1008-57 K12 90 keV KKK ZR (Ge etal. 2020b).

El)indl e

.pii
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B 4-36 ZRMNEF Her X-1 FIRLRLR O e EFER TR KT EL/EIE (Xiao etal.

2019).
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‘‘‘‘‘ rising phase (super): linear fitting

=== rising phase (sub): collisionless shock model

81 fading phase (super): linear fitting 48
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L3-150/10 (erg s Time (MJD-59000)
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2 4

B 4-37 £B: BERBREKELRESCENRR, AE: BiREILKERRER [ KEHEL

A X R RZRET TR X WERUERGHI— MR RINS, K
R EABT R REE D . X X SRR BRI, 2t
FH T X R BE R LA BERE . BRI AT X SR PR R T %
FIAR M BEAH, @ LS NEE FEN PR R Bl U 2R
(R AN LI Al 5t 2 — BAE X AN RN, I H R A EmnEgt: b1 B
X SHERUE 4U 1636-536 TH)—> TRLZWIE], 7E 40-70 keV HIO6AR i 4 A
THE X SHEMBLR, ZHCRIE T A4 . oAb, %4 FIE 2 1 IRE R E 2N
IBERE PR BT X SR BR2L (Chen et al. 2018), I 4-38 Fizs. 12 Rijfd
H RXTE/PCA H¥dE, KIEPIMEE RFZEEIFIL 15, fFH INTEGRAL 1
Wi, JELGHF—EHEZANR. I, ERGRGEERLEZRT, IEWHER TERE
ZARW RIS
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Unfolded Spectrum

LE 1.1-12 keV (ctss)

keV (Photons cm 57/ keV-')

ME 6-30 keV (ctsis)

(data-model)error

HE 40-70 keV (cts/s)

20 50 100

10
Energy (keV)

A 4-384U1636-536 ) 1 ZLRHK LML S5E1E (Chen etal. 2018).

SURAEXS 4U 1608-52 F FAA% Z WL A A3 = o 1 -~ B2 3 I B0 IR k22 b
A F3 =70 (Chenetal. 2019), 1 4-39 FoR. 2R MPIZ Z 1R &
IEAHSR, HAB TR AR AR S RETEAHLL, 1230 G — BN o e % 2 5 AR AR 2R 1
e BT ZPZ RS EAE T TR, HiEB % TH0GE, HRAEE
RETRX 38 AT e AE HZ BRIV AR 2 51

KeV (Pholons am 5~ keV-)

(data-modelyerror

& 4-39BB (£14) 5 famodel (A1) HMBMMELER: HMLRKR pre-burst emission ]

BAEEIR S (bb Al nthcomp) (Chen etal. 2019).,

SR AR EXUR BRI T BIEILR , 10 BRI AR B R 4R (1
TN E AR -

HIRTE Sco X-1 &5 Z-/Atoll JEH MM 2] T kHz QPO, 1H 25 2 20 4 HASRA
TEREHARR . Z R T 2R 2 50 B2 KRN EE 77, ASBEHRINS 5 = B8 1Y kHz QPO,
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BT AN BE XS AR T HEAT A G 06 e ZXAR 55— IRAE Sco X-120keV PA_E B4 G+ #830
F| 7 kHz QPO. HT 20 keV UL EWERSI AT REHELE T, EHE MMM &5 B Xt
A kHz QPO R 1 IR ki (P 4-40, Jia et al. 2020).

. L
500 1000 200 500 1000
Frequency (Hz) Frequency (Hz)

200

B 4-40 ERWM B Sco X-1 FHBE kHz QPO (Jia et al. 2020).

42.3.6 PRERMEEH T
S R 20 T 1 AP 8 s U 2 Y

PR T EE HARN H A RAR IR W seBLLL T B B bR, I8 T 20
MO EE . PR SR B AR A BOAT 9 0 PR I B s B D T R O ER R 5
B by FR R 7 0 R s P U £ B M B N R L AT A s BRI
PEB ORI 7T A 0 1 X S R R

4.2.4 = IA] ST 1R AN BN
=AR-HXMT EPUAT N, A 10 KA X GRS LU E B
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ChfmEs s 25D f 2% 18] w5 BE R SC 2R AR [F I AE BB AT, Horh3RIE T 2020 4F 12
JT RS IR 5 i 3 B RO R AR 4 R I 2% (GECAMD J&3X AN I HH ) S il
o WL 22 1) 7 [A] e RE R SO 4% RN PE LIS AT R A 20 o BAT R AR LT I L 2
BRI m R R R, LA, BEE — R 2 EFRNB & WIsAT, FRIEIE 2 1
ZAEMEEM: HEE IR ECERIE A5 IR EF M4 (Abbott et al.
2016), M —DXhTEIFE 5 1B/ (Abbott etal. 2017a); VKIZJTHHT
RILCERMEB] T EAD2RE A FEER ERE P T (Aartsen et al. 2013, 2014).
1) F 22 S B ) SR BE R, AATTFH R3] T B 00X b 1 B 966 51 i A 1) e ox
{4 (Abbott et al. 2017b), T AN T BEH 4l 7~ B HBEXS B AR (TceCube
Collaboration et al. 2018). T, AMTEE UCRKIL 1 RIS S 23X — ik R SCIN
RO HBRER LR, Fod, EHR-HXMT 00 HIE DA DR G i B (2 AV L
REEMEMIDTER (Li et al. 20210, B4, ERHR-HXMT M6 R T3 A 08T (1 =
REARYE, T EUIR-HXMT A58 R I Lok A AR BB iG 3. X L8R 94
AL PWBON 2 R E PRI BB 4 700 B Ax . FEEWTFTRAFM T

(L Z5ZEMACK B, TR T 5] 77N s R Hh T 1 R R
itk . R AP REIFE 5 i, R 2 BB B,
ITF B T iZF R R A, BRTERS S5 TiX— L
PR, FEXHZ RO NAATE MeV BEIX IFRET 45 H T ™A% B PR (Liet
al. 2018). Ak, EHR DR i st 7 51 J1ipe A ) Ja i oulil

I, IR TR RR 2T RGeS DR 5 B UL I I 75 B4 0L DU e ]
IR DEICZ XS 50 mae il Bl RS S, X s R i3
fF MeV REIX HUHRIT 2 H 17 7 10 BRI

(2) MUK E R F XL R X HAT R 2 thaloR, BURAESIR D2
KB X AR A B DL AR 656 AR, 3EAT 5 B 5 157 ASE B s
ZHG S Z P BORIM . — L RER) X FRIREREAN X FEBEAS
I, ARG B R BB 2 AN RO AL, AR AT RF G
FIRBIAR R B H I TIRN TR A .
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(3

(4)

(5)

(6)

(7

FIF 22 B B b [RD I T B BE 76 X SR 2k i A BRIT PR BRI S L . 2040, T W
Joy BANK, L BN S LRI B WU S AR, AT 4B s P A 2
HREEFERRAR, G SRIE 5 W Lh & F AR SR B FE
PSP SIS S RN ELEZ S PS IV R IR S U G R ERE P
] 7

— LB B RAR S TE NS X R AR 2 b I R R o A
FH 2238 BRI I, R AR 9 22 98 B v PR AR 35 ) A B e R Ak . 3L
H, B MAXI J1820+070 BE7E 2018 4E (R, TR X 26k
RIS EL T e R I 5. B LRSS XA 2 % BB A W
W, FEE KRR KT 200 keV LA R T RATHE A #ARY -

OXof F MR TR U0 ) SR 50 1 Jk o 2 AT 2D S5 2 XU o 3R 47 [ I 1 S5F R
LD Fermi FOMNES S SOU0M, A BE 5 i) Be 2 b AI 70 e AT B Sm ER HLAR
RSN DX IR R ST, UL 00 5 S5 28 X002 30T B, s e A IS ) 2 Y8 B SiE
TR HIA T F T BT8R S 5 S0 Crab ke 2 I E 00,
X RIR P A B R GEHEATIR S AT X S-S ARG 2 &
BEACTET . ke R IR RS L R TERAR . FRALAEIR . S B A Y
BRARHERETT, BETTR Kb B2 B E AT AT BR ) S T Crab HIHT
i, HETBCRFE: MAHERDE S5 B G seam, A TIESE
TR EA R PRI B2 M RIR DR X 2 TUE B
SR, FATAFE] Crab kb 2 B BK AT RERG, bR g FIAS IG5 R A B 5T
fF: fEH Crab 2 BRI, FATHME] T Crab ki & B K 1
RS W R /71 delayed spin-up FL 4 .

AFININL S 2% B A1 T 1 2 a8 e S50 A UL G 2206 AR BEAT S T A
JCARIEI, MR RIS, WE B R i, IREXUR
BB . R, 6T 5 AR PR R YTER UL I ATE 7 X002 IR AR A AR R
AR AL .

XF AL AR) RETIR XS 20U, A F b T 21 /M0 '~ A5 B2 52 B WL i xR
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R o B B S AR A 22 i, R IR R R AT S I 1 X 2R e T
5 FH I SR TSP 1) 7 35 DM R e

(8)  HWHFFT [l e i 2 2k 0 e B I B AR B AL YR . Her X-1 I[EIE
MRS 2R 22 0o e R AE T R %S B I RARER ML SR (Staubert et al.
2021; Xiao et al. 2019), Fi|FH EHR A AL Al TE K FENLN, 7] LA
AN A [ IS 2R ) RE R AL . ERHR TUETE 2017 451 2018 4E 435
NuSTAR Al INTEGRAL AT 1AM, ML 2] 1 12305 0] e W Wi 2
20 BRI AR TR .

(9)  Ph[Fl GECAM. FEENLH L6 E% (Fermi) #5304 R ATy 5 25
(GBMD Hiff FeHbER KA 5 S 26 A (TGF) o i F ZHR-HXMT. GECAM.,
Fermi/GBM 455 A 41 i e 080 LR R A] U0 9 5%, 3625 00 0 b 3kl
AR T AR A, BFRENRAR L], AL S 5% MR R K
S BE R AR B R R R AT E DA S

(10)  ERHE-HXMT A3 A ERPUH G BRI X A4, A ORI 1Y
e SGR J1935+2154, FFEJeibiNix X SRR E BIPIAS X S Zefikat
TG T R ) RENT AR, WL 4-41 (Lietal. 2021). 17 [ H ¢ FAST
B DI R RVES), 2 IR - PRod I R BB ORI IR R 75 JE AR R
BRI . A R R A ()8 AOWI, 454 FAST 455 fi ik
£ IR TRV E LI, X Ak SR A 94 T 22 1 e B ST it o B 1] 23 % 26 P
AEEAGRIE ST, o BRAA PRIE S 2 )= AR AR AL+ 2> S, W RLA 2K
e T2 U B A

A 4-41: BHREASTHEMN FRB 200428, LAKEHREI\ FRB @F T2 SGRJ1935+2154
(Lietal. 2021).

96



5 MR
51 &

ARURERE W B 2 H P R 2R TR i Aol A = o X A AR AR =0 1) 6

T TR A RSE .

(1) 5E W, XFUEM RS E] CR2S) Fe—J7 [T KIS TR . S 43 I %l
SE W0 R0 A i S 0 00 7 e

(2) /NREXFH, DA 7O R /MR X R /WM, s2El 7
~10° PHEA R IX I 478 55 o ) U A% X nT DA S B AR I8 1145 K X F 3
AN

52  SERMIEER

SE LI AR 2R FH = A s 151 1) A D7 ZORSEDL e € RO A, A2
XAl CEATICHD SR H bR, KRR ES DERR-Z #ovsifm. £ H
PR — U0 SRR, DEZRSRIFAZ, KRR RS E

ARRE IR E RO, D ik B o BEAMIRAEBer PRI T K, [RIIN ORAIE A2 AU
R IEH AR, RBHBES SR T 70 BI A B AR+X Al 5 K BH R &Ik M ££ 70°

~180° ZIAJo Dy I kG K B R BRI A% b, B 10 2 K BH G A LLAL, B R
2 F8 K BH DA T ST 2 PR 25 B 100 5 BTG — 08 s WL i KIS T) AN 20 K

M BRESSE SR D E WS R AR et b, R 5 H R4 K
S HEAERI 540, AT A 4= ) DA R by rhots, 1242 83V Y U
AT H BRSSO LA BRA oLy, 15,5776 B Y AU AN AT AL

53 /ARXEHWMER,

PN DR AR — ol 3 358 T X T B A O, e e A fE A n B
(7°<n<10%) 2442 (0 50 X S0 ATV FEE G OR - B2 R s3I K [X [ 4 4
T, e TR RGO R e, BRIV 28 TR 3 — A kil 2 dly
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2y, R SRR R R XA 3R E A DA R X9 N D) 288 X 38, B m)
ST ER IR X I 42 7 1

NRERX R ERR, R TETFENLbREES, &5 T RITHHN T
A, AR AR B AE 5-1 fs . B O Jude e R X e, B 9%y
ML 50 [X 3, 5 7 Sk BE 2R3 0 AR AR, BT IR, SRR A
0.01° /sv 0.03° /s\ 0.06° /s Wik, 94877 WA AT 4977 [a) % 1) (RO I ) [ 7, AH
SRER VAT HEREATIRIZE A 0.1° F 1°, [HIBG 0.1°, FHFXIA/NE 14° X 14°
#20° X20° VEEN. —RADRKIFRRFEER A — AL 2.3 M| 5 Ko

- F 14kl s

5-1 MREE#HAAREE.

X RIX BB RIS, = T BORIM 55 KRB AL AR, B
T € 1) LR BV AR bR Rt AN [R], R bod i T2 AR A i B Al g e 4 4t HH R 25 TR X
35 55 [ XA DD B 7 B 2 P 22 57 o (BN DURTRR T [ AR DT, 3348 281X 5k
S5 AR A LN 4D [5]3R5 4 7 o

) FH I AOUL A 2T A S B ERAE T AR LB /N R DX R4 AT
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6 K
6.1  TEEARMTHE

SR PRI B RE 1R A LSRN AL SR # AR AL AT B
ZR A R P ALE AL O o0 I AN FH 5 PRI s R A A B0 25 ) it 2 A 4
EARSEI. HEWHKITNEREL I RN AFR BRI G O, M, &5
M) RIS IR0, R AR I AR SR A IR sl e WL 75 22 4 AR
Pl B G, BT EE IS E KL DT AR 60 FERIYe S T 3 A, I
B S5 RIS T LAMELS 1 418 2 HIRM S MIASE, A0 2 ek 1 HIRM 50
MIF. BRI G2 ZIR BE D EGFrit, 2TERMNSEA RN ELR,
SRR B RN 5 [R) B AR s A e 72 R dEAT AR K 5 92, m] DAAS 3 [ Y ) A e
flivh. HAr, SIREZEPCRAMIERRE T IR S KA T, ol a]

W 6.4,

6.2  AEBEIHF

B
g

R TR A HE. ME A LE =R AN A BE B Rl &5 . 2R LR IS AT R
T8 = 550 km BB 43 FERE A BE, HAEPUSATIRNG 2 5 %A AE
Mz Ry CRiy, ) MEAER, PAERFERARR S %A KT Er
[BVRAE R 732, T LKA 43 A SE IR 53 AR IS B3 o A8 Eh 4 3 A B R 25470
JREAS A, S E A 1) G SR 2 AR ELAE F ORI 7 A o Y B R AT 2 ol
JEIS AR5 LA S 4 FhigRis AR B VR A5 RS, o 2 B i s 40 5 A
B4t v R VU R R X I AR (SAA), 2 i BE R T 38 1 ) 28 i A i
(CRP_D). 4 FhiGEIS o 70308 T8 i REFTT-3& A BB A .S (CRP_P), 3l
BRI 67 (Albedo), JEFLAE NS R EL X H£8 75 5t (CXB_ND,
LI FLAR NS IR 2 1 R X A2 5t (CXB_AD.

¢l

i

FTEREERFEST, FIH Geantd HAUEMF, T LUBLIERI &S AN
T3 AN [FEING o B B o PR & LR 28 18] % R By (T v SRl X 4
2 RSOl GEFRARTIRD, A0 AT LIS [A) 22 8] sl AE PRI & _E - AR A
J& o BUA AR AR T BLAS R AT NS 26 N 2 FPIER By (SAA &
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CRP_D) I ZEIR ZE sk #2%, UL 4 FhBERs il 7 (CRP_P.CXB_N.CXB_A& Albedo)
PERRIATE . SRR LK 6-1 : LE AR EZEREimA CRP %
PARARAESR ) CXB 75 : ME IIARRAERRBR EZH CRP i/ % HE A
JEKHH SAA FERF . T AR AERT DL KRR B T

100 — : — . — 35T
E —cxb 3 F
crp E a0F — total
alb C
— SAA
— crp delay
— total

n n
o o
TT

counts s keV'
counts s keV
&
=T TT TT

10 counts s keV ' cm2

1.0F

0.1 -

20 30 40 50 6070 100 200 300
E, keV

B e

— total
a0f —oxb

—crp

counts s keV™
107 counts s keV' cm?

B 6-1 BIREPE=A84 (LZ: HE, b4A: ME, T: LE) FEBAERERS (Zhang et

al. 2020).

Al FH X EEAN R A e R 73 PRI AR S S8, 2R 6 25 JE R0 N SR RL 1 1) 23 T 2% [7]
SRR, HUEROS AR ff BRI R LS X S R S0 B, kA D i
Ly SR AR TR AR 1 5 (0 JA S R AR BRI 88555t T AN [R5 [a) A A i
JSLFRZE 5, AT LA T2 PR 2% RN 2 R S A AR SRR o e Ay g A (R O A
TARRER, fhiE— RANARRETSH, DL IX SRR S5 I () S AR
TS B R R AR IR Z A T

BRANZE SRR, XTI A JRK L, 2RI a8 Ak 2 T8 AR IR (R
THECR RS N B AL AT DAL, A BRAR (R RE I A e mT AR AR T 5 #R
AR LU REORERAE . & REARN 28 BRI 157 4 A, 4393072 CRP_P, Albedo,
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CXB_A, VLI CXB_N. A5 FEHBRIEFS RN, DA K 2% (8] 2% [m) S 14 B, X CRP_P
SR ARAR RS, I AR, o 3 T REFIE E o 2475 R IR R
RURE LA B 7 [6) % () S PRI, bR TR 88 5 T AN R 77 1) AN SPRLF- R e 2 A 2209, &%
JRATERE— UGE RO, S B A VAR AL o MR T R (W R SLAR A 4
N UBARIX, *T Albedo, HUBREADGIERT ARSI, TEIRTHE L
HAENHICIEAR IR LAZRS o XFF CXB_N, [FIFE AT DL 28 [ A 38 5 1k i
FR IR o

PREKMAT, HATET Geantd T HAL, Mg 7 EIR LERERELEE, JTK
TER DEBEYAER . AMATELH TG EIR LR /KF, mHEE R E
TR ] LR SR HR AR BB IR DN R  psf A SR R 73 Bt » 1% 22 45 5 v B T GRB
TR TERL arf F rspe FE H ARG F 1586 2k LR RHEAY 51 i ) 1% 4238 v] LA
THEH E-C KR LU L RE B LR 7347

Eit Geantd AU AT LA B K AR I B A KT, AR AERY DA AR
b5 PUE A DR AR S AT A R . Ban, X HE Skid, BRI ATYIHAERS
J§%45~30 keV F1~190 keV 4K [FJfRER, 50-70 keV [iGfb ki &ig, JFHLE 14
JE TR X SRS KA BT B AR PN A5 B A B0
6.3  ZEPSEMARS T

(D SAE R L L

® (EHUNLIINA B (1 3 B R B, ERHR TR ) HE AEPUA /KT [F S 4D 45 2
REAM 2. ME M LE FEBUA R A6 G 1) il A 15 N R 2% —
s, Pk, X LE M1 ME FIEPUAR @R TAEM 5, J5 A A7)
B CAF R B ST, LAMEE R LFA LE M ME FIFESUASK.

(2)  EHUSEIA AT 5

® LE SCill AT . ML IS, AR M 82 XA T S5 25 o - v L B4 )
JEIX, HTAAEREARRER T, AR S e R B AN 0, H
[FIREZ g H] . (KAERY CXB £'%, meBR FAKE S,
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o

M

® HE SCIARHA: HE HOARAM EERRTARES, MRTARY
AT EI A SR AN . S AR L AR T ASIE L T 597
TR, W A AR D) 2.
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& 6-2 AEHBERIE F=/18% (L%Z: HE, F4&: ME, F: LE) FIAJERERE (Liao etal.

6.4

SR DA EFAERK

A RRE

2020a; 2020b; Guo etal.2020).

AL . REEm i AL

Ly
FlaE)
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RTINS, DRt TR A S AT I AT R IR AR RARAE o BV o 45 e
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AR

Oy
He 22

A AR A AR

102



X RE BTG, BATE S D A R B A5 2 SR A A 1 e 1]
TEAL KL, 21T 45 B8 OO I PR T E AR SR RE T s PR A X OUL I IS 5 A0 25 11
THECRACTP X P AR RE G BEAT 2 1E, Hn 15 2 m Be IR I & AR AE WS« X3
RERILGE, AJRAGTH I EASTURE AN = e B B 280, (B Hh A ) IR By A R ik
FEANWIE:, BT DU T AR REVE AT A e K e B 21 W TRRERam B, i
T HRE T AR AL EAEA R B S B AL & N ARV, DR AS JER A TR 4 g B Iz 5
ST o BATE eIl I A JRAE AR B T AL, SR )5 FE RN 45 26 4T o
FEAG T o XTI e B2 3 B A1 B S P SR HSOA B, AT VU 308 3o R T 49 4 8 R A e AR
Ai 1) 25 R O AT A 1

WEEOT, EHAR-HXMT RN CHAREM TRg 0, ¥4
ERE RIS AE A B M DRI 2%, FH T 04T ARSI 1 B il 2 B AR 1E s T T O
MR CHARIE R A7 O, HRAEE T A SIS Mg o, 2k
[ PR 25 g A% M DRI 5% o 25 AT 10 A SR AR R 2t AN (RO I 301 2% A A7)
AT (HIRALE, RS, RIERED N IR BRI 5 AR
PRI EE AR SR N SC R, DASE AR A R 0o 25 AT TR ARSI REAT Al v B AT, 7R K
OGNS H] 2ks I, A ILH HE ARRAG T RGIRZE N~2.6%  (26-100 keV),
i i 5 ME R TH RFIRZEN~1.9% (8.9-44 keV), fKAEHEZHE HE A
AT RGHRZEN~3.2% (1-10 keV). K 6-3 F 6-5 2 H 2 ER L EFAE, F
RE LA S AIK e B B A TR Al TH IR AH SC &5

ATEZ TR S % Liao et al. (2020a, 2020b)A1 Guo et al. (2020).
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7 RSN R

K& ELZMATA] B Lietal. (2020), Luo etal. (2020), Lietal. (2020), Zhao
etal. (2019), Xiao etal. (2020), Nang et al. (2020)F1 Tuo et al. (2022).

71 B MERESPRKIARE

HE #7825 R DU Bl B A BRIE S XIS, TN Re il B2 B 4 2R kil
Wl 7-1 Pron, IX S AR RIS MR R TS AL SRR AR Y, TR
BEAT BC briE o HHT Nal(Th)di At i DR A7 I 52 B, B SR 70 e 2 L
HhT RS E I 22, FEBL 31 keV L3 A 58 FE W] LLAIRPPA4 HE 18 D FRLEHLH RE &
DR

[FIS, FATBERAT 191 keV b2 v i i L ANLE P57 1 >4 Am TEUHIR Y 59.5

keV [FJUEEA7 A BE 5 A M I AR BIUBRE BLAAR ) 19 2 AT G B0 R I TR A4, K
BUEESN 3 A H Ja B AR G s AR B R R EF AR (LI 7-2 AIE 7-3 il

7R Do

47873s accumulated Nal PHA (Norm mode)
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# (Lietal.2020).
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& 7-2 HE 0-5 S H4KK) 191 keV £23E H CMEBERT B FI2S4L (Lietal. 2020).
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)5 BRI R A . ZEBM 90 KRG, TEUNIR BRI 55 B 73 A Fe 2 7E 0.01 I 0.02 38 (Li

etal. 2020).

ME BAWUAETERIE T 2 A 2 Am R, ARG 8 A Si-PIN 5%, &
P2 R DXL B TS R A B, 1) F M T b 2 ¥ BC 5% 8 1T LASRAS U R 0 2%
Ry O (BN B B s R RIS BB 3R, T DR 2R KW, RE 1% b 4R
Zelfr (22.5keV). WK 7-4 B RAERA%EHT 241 Am JEURHE (4R 3R IR A7 AT A
W U IR 3% B0 Ag LRIGALBERT M 7BAL, 5 SRV BE IS [A) A 2218 1 1
I, — N I R H0AT DU SRR X s AL, Bk B AT, XA AN E] 1%,
75 H BT © & R AT EI P 8 (HXMTDAS V2.02), 3% 23 [ A 1] i 2218 45 AL id
RN BN A

TERE T 2 Am R R RS S 70 Hre BT (] 1A an il 7-5 Fos,  REsE 2%
RBERS A 21810, BOEERL 700 KA, REESHREE T 0.5%, REH—
S N T B AR, AR X PR R AR H N, BRI ER R AT R F
braE I IR R M R
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PRy 7 AT R AR 5 A R EBOER A B ASE b R BH 38 S A (R 7] 3350 Cas A ANfE
LI ARAE B 7-7 BRI LLE 7-8 B IREBAS RIS R, AL
T =R Ok Z IR bR 45 AR, Wil 7-9 o

60
= Now. 2017
-+ Dec. 2017

« Jan. 2018
——Feb. 2018
--- Aug. 2018

40

20

0

-20

Edata- Emodel(eV)

-40

-60

-80

-100

Y
-
w -
o]
00 j—
[re]

4
Emodel(keV)

Bl 7-6 Cas A FIZR XYM %L FIF T EC FABINRRSHMHEENE (Lietal
2020), AR Cas A BNREFARE 7-9 WRKAET AR, iR EAME EC BRI
FNRENREESREARENER, FRBEARA LI E .

110



= Siline

100 200 300 400 500 600 700 800
Days since launch(15 June 2017)

B 7-7 FAMLIE EC /B EIKI Cas A LRI HIEA RERBERT RIEIEEAL, —IREREAT AR SREIRIX IR

#¢. (Lietal.2020),

Emaodel(keV)

I_IIIII][IIII IIII]lI]IlIl

S0

Edata(keV)

Bl 7-8 Cas A BLRITHREBMBIEA=ZRREMNE, XHKEERTUNE 7-7 KEAZIKE
BIE, YHREASANRIEAEEGE, BTEEAMRERDS, XEWMZRK (Lietal

2020).
) P b TR b o BT fg i S SCAR IS A Sis S, Fe 7EAS R8I iy 3 1 28 1 5 i
J2 XMM/MOS Wi )i B 25 18 55 B, 45 LE ) fe 50 912 5 ke o IS —FE,
M| Si, S, Fe MIAETE B R 1% 5 XMM/MOS FF& 458 —3. 2hbr b, LE #l&
H SR AR 75 B BT XMM/MOS, [KII LE FERURIREE D PR kA 7240
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U2 Si, S, Fe AL E G, AT 344 Si, S, Fe 1EAS R By HAFE &
HIEAN RS, b 7-9 Bz, FRATTHIES TR AR RS i) — 4k R Ok #id LE 1Y % AR
th. BBEL (Sigma (eV) =A*E+B) HI KRB 7EHHIA4M & 5 W 58 & 1 284k i 1]
7-10 AT .

—_—

- Si

1
o

||II|||I|I||—

Sigma(eV)

el bl il NI A T T

1 L _L 1 | L ] 1
100 200 300 400 500 600 700 BOO
Days since launch(15 June 2017)

Bl 7-9Si, S, Fe ZIEFEAFMMEIHAERE T HRBSMNRRE. BEMEFE _LEREMSHIRE

£ 10eV AN (Lietal. 2020).

120

100

80

FWHM(eV)

60

40

06
0.4
= 02

& E(e
o

02
0.4

II]H]IHI ||I|I]I]I|TL_I TT | TTT | TTT I TTT | TTT | T

Sttt s Lo b b Lo 1

Energy(keV)

7-10 LE FIZiSMNE %] LA — IR RECR IR K REE 224k (Lietal. 2020).
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72 AREREIRE

Crab 2= HTEMRE LB E, o, £ 1-100keV JEH A IR #L1K)
R L REON 8.76 keV! em™ s, 1E4RECN 2.11, HIEERIC RN 0.36
X107 em™), [HULLH B Al X SR BE s e br et SIRTE,
MR BT, T AR KPR HARI 5 B HERR RN, PR et m] A
Crab REr%E . EPBANIEINERARIG, FH K HE & 70 R R PAT i
A, AT RIE 7-11 (b)) BT ECRIRBE A o B E AR . XA HU AR (9 257 2% B
A R AR BRI A R A T RN P - 3 DN E AR 0 KFan i 7-11Ca)
(I8 RIS o i P 560 bR B 5 V2R AR AUL R A RO AR BEAT B UL, 2 1R )5 i EE
AR ELE A A 7-11 (o) B, KEBIF BEB AR Z AR AE 2% LA .

B BNV B = AN BATTE RIS A i FE S AN BRI R Gu iR 22 K/ R
HE 7 28-120 keV I RAIREMR T 2%, 1E 120 keV UL I RGRZELE 2%-10%:;
ME 7£ 10-35 keV IR GLIRZEN 1.5%; LE M RGIRZELE 1-7 keV Z [0l KRG i%
ZE1E 1%, TE 7-10 keV ZH I RGIRZEN 2%.

2020 6 H 25 H, 4 7 FRARME A IERIREm, A1 m 1 LE RIRME, S35
7E 1.8 keV LA KA RH AR IR P AR H K. BRI - 2020 2 6 F 25 HZ )G
ML LE $, 2O AEE BUE AN 2-10keV, TR 54T, (%6 B AT
PLE&E S A 1 keVe
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Rate(Cnts/s/keV)

1.08
1.04

PR T

.
L3
N g ),zﬁ.}
A it 2 T T
o

1.00=

el

0.96F
0.92|-(b)
T

Ratio

1.08f

1.04F L
1.00 ————ﬂv—bw———%ﬂw
0.96}

0.92|() |

1 . 10
Energy(keV)

B 7-11Panel (a) 2EANBAENNENIIERRER#EE, E6AE LE, £6% ME, 4
2 HE, 4 SR NMBMAEIMTHAKREE. Panel (b) M (¢) RAEXEBIERTE,
Crab K1 EEAERF L (Lietal. 2020),

7.3 PSF bR

FIFHAEERS Crab /NR X EHE E AL 7 &P IREE BRI 8511 PSF HIA5 A2
1% FH 56 3% )5 i) PSF, HE/ME/LE K &SR ZM 14.8%- 3.8%-. 5.7%5/> 5 1.8%.
1.6%~ 2.7% Ctnl 7-12 Frzs ).
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325

175

100

Normalized Count Rate (cts - s7!) Mormalized Count Rate (cts - 57') Normalized Count Rate (cts - 57%)
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200¢
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., N s
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e D SE—
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t . !
b
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| ts

LE — After Calibration

;"r"h"r" """""""" ot

58100 58200 58300 58400 58500

58100 58200 58300 58400 58500

180F

160}

140F
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= Before Calibration

'ﬂ

ME -

f

-

-

________________ d L
i |

ME — After Calibration

i

58100 58200 58300 58400 58500

58100 58200 58300 58400 58500

HE — Before Calibration

{

-*

|

__irﬁ ,ch

HE — After Calibration

58100 58200 58300 58400 58500
Time (M)D)

58100 58200 58300 58400 58500
Time (M]D)

B 7-12 =ZARFERERT J5XT Crab KRR L (Nang etal. 2020),

7.4

RS HXMT T B A 22 G 1) L T [ o 23 T = AN AT B[] 3R B 1) i 4%
%N HE: 156 ns, ME: 334 ns, LE: 864 us. i#id53%[E NICER 2%}
Crab 2 = IIFELDWIESE, #IN T RSB Crab (RTS8, EIRFIH %
B I1ZHAF 3] Crab £ 12 RGN T A R 247 1 BK e B8, 38 ad e A A (R
TR EIERS ] iR 2, BAER ] T AT 7 RS0 R G0R 2 A R RE
FBARX T NICER MIZER W1 7-13 FiR. ©41 NICER AHX T4 L ZEIR,
BE] DS B EIR A M RE &) X S8 TS T 5 LB SE IR I () 4n ] 7-14 B

B

b TR BE AT 2
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T HE 7ESRe B A ROmAR, RIS ML 1 =S 2R Crab FE Mk B 7] 55 R
BRI R N: 0.26+0.02 ps/keV (Tuo et al. 2022).

The Timing Errors of Insight-HXMT Payloads with Respect to NICER

Payloads Mean Systematic Statistic Offset
Phase Error (ps) Error (us) (us)
NICER 0.999172 5.5 0.9 0
HE 0.999904 12.1 1.5 247
ME 0.999472 8.6 1.9 10.1
LE 1.02483 15.8 2.1 864.7
[ @ T ]
[ —HE ]
1.001~ -=mME ]
- == NICER + + ]
I S— I S S
I S S ,+§+*++’
o i--H‘---{ ........... FUREIFIAR 90 S

T |

E | s n L . PR
58066 58068 58070 58072 58074 58076 58078
MJD

B 7-13 J@if5 NICER Xf Crab B = HBCEILM, 2RI TLE KN (7] REHIRE RAX T

NICER A} [E] #E3R (Tuo et al. 2022).

325
300F
@ S
2 s >
> L
© C
g 2s0f
o [
B P°F e  HXMT )i
o s
2oF ®  NICER/XTI
E 4o RXTE/PCA,HEXTE
175F A INTEGRAL/SPI
1aal N MR e | " M A |
10° 10* 102

Energy (keV)

&l 7-14 Crab KI5 B BARX T AR BEER X HEIET RN FEIEER . HXMT 3248 7 5 R
Crab B Z £k EEN A S8R HKBIRR: 0.26+0.02us/keV(Tuo etal. 2022).
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8 HWENARZ%

8.1

{5iP]y

AT FHES ¥ Jiaetal. (2018), Zhangetal. (2018)F1 Zhang et al. (2020). ZEHR

TEMENHRG R PR TR KRG L —, 55 AR5 SCRERERLE R 5,
(B4 SRR LA : ARS5I84T 0 R G0 MBIy R0 Bl kb 3 5 5 4 &
GBS AR B B S R AT RS, B R R E 5K AR Ok BN
FHRH 53 G : BFFIZAT 20 R G (HSOC) i A 7 i A U 5 47 78 43 R 48 (HDPC)
BRI P 2480 (HSUC) MEBREWT S 240 (HSSC), M ER B s hg
YIERRF ST R AH, VEILIE 8-1 .

AT 4

g

> HXMT R 2
e
| \ HXMTAE S 3345 |
B RS |
/Y |
\J |
— e > BRI E D] (RERARP
REEBITH RS L SRANEG :g@g{gg '@
/Y /Y A
polr o | 4
1. \ LS |
A BRTLE S LS |
i B R G L
W B b %}Jﬁ|§mmﬂu 5 |
I N I R R i
[ v ¥ v — ne
- = =] |
|| mwamaRs - “ﬁﬁﬁZggm | e
| i i i /\ :
# |
| i E y *%ﬁ|
| om n ( pwsesmE ) |
| i B| | |
\
| ‘ 5 } BEE
| MEMAIHESRG Yo RMERP YRS ‘i
o
|
! HXMTHRIERF#E5 |

B 8-1 RIREEME MR RAHRLEM.

117



BHEAFP 73 R G oT BRI HR 58 (Lo 20 I AT e B 00D, A
FWEFSLAE S RS (IR EEZR 2 MV & KAL) MBHAEAT 0 R G870 9
TR R BEAT BHA VPG B TTAT PE AL, Yo 8 I = iRl 22847 0 R 4
i E I R TR, AT 553847 70 R GUR I TR ey TR 484 a4 58l
ERG, MERGRIESENELERT.

W TE 05, MRSy 22 0 57 S 8Os HR A, E AR g 18 26 I e ik
FES5IEAT 7 RGN G WAL B 5 IR 7T R Gt AT 551847 70 R Gtild Bl s x5
fif TARRASHEAT I, I A2 O B SRR I8 1T 70 RS BEAIBIT 7 RGN
FH M DA e A M RE 20 B, o0 A L) e 5 Tl i AT A 3 . s AL 3 S5
Moy RGN B AT B . 25 B R S A H A R 7 s RO B R R
i SR E I R G =GR A USSR E 7 RALEE &R A RS B
BT, HIF AR R B TR, RVE P 9 RGEEAT R A . B
IR PR TEAESE ARG, I EdE . B2 A 70 A i e 72 2040 ) 5
S5RAN ARG, KWK

o R B v RE BT 7T BT 2 L S ARG B A A A ) AR B, R
TR SR FTE B o B S M I B L B ] BRI R,
TEHWTE L R SRR ES o 25, BRA R St i &, 4k
IR TERERL, EEBASRNSIS T, DRSS, % 5T
TREIRAEIT. BRI, BRI 0 B TAE.

8.2  FHPXFFMRS

ZIR T EREFOME B R AT (http://www.hxmt.cn/), FER KA EZR T
B HEEE, A

(D REMKELR:

LRI . ELFE IR S AEAR A B [A) 9 . E B W] 55

Chttp://proposal.ihep.ac.cn/proposal/index.ispx )
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PRFMESE: I AT IR BRI, M AT ARSI 2=

Chttp://proposal.ihep.ac.cn/proposal.jspx ) -

SHENEAE: AT A RO A TR BETE R

#r T.H2E (http://proposal.ihep.ac.cn/soft/soft.ispx ).

(2) ARG SRR XA S5 HEAT RSP R A 39 v el 22+

Chttp://hxmtweb.ihep.ac.cn/ObsPlan.jhtml ).

(3)  HdlahcA: BAL AT ARATFI ORI A R T 4

Chttp://archive.hxmt.cn/proposal ).

(4 FPBAE T8 SRR IR 2 A

Chttp://hxmtweb.ihep.ac.cn/analysis.jhtml ).

8.3 MMl E

BFFIEAT 0 RGBT B0 WL Ta] . L0 AH4E, il 2 K3
RIS AR SR ), A2 20 I (8] SR BUES5I84T 0 R G

(1) RIPIITHRI: ARIEARR 22 53 2 IO AE 55 A 8] o B 7 %65
R FE NI 224, AR 1 4

(2) IR DA 2 HE, AAE: BAsIREE, AN
R, B TARREEE, AN 3 K.

RHIE 1T 5 55058 KK IO 4 00 R £ R AT B
http://hxmtweb.ihep.ac.cn/ObsPlan.jhtml.
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9 RRILESAERE
9.1 REHHK
IR 270 AR FE IR AN R 2R . R R O MR 2= . 2 Ha i

TREEMbREMMIRSE s i FE R ARG ORI I ToO LI A
brsE WL, LI 9-1 .

(1) ROl 5

T R R R A O R 2 AR 2 (BT B O A% LR 2 AR 2 o 11 [ Py =7
#) HSEEIR LR O HARR IR 5. SR P EZOR S HARR 2
AEWS 78 0 A IR B2 R IC S, =5 28 Wt a], £ Br b BA IR 1 e 4
713t B UM Re s 7 A Rl R RS H AR

] [ R OB 2H B4 SRS DI (JE ToO MDD 2%, ToO MillH
I~ O

(2)  ZFJEAMHE SR

T R BRI T N AMR IO 23 LB SR A IR IR %,
LUkh 78 SR 2RO ARFANIN A AR . 2 BESR S AR UL FE AT ToO WL 52
Ho

(3)  FrE MM R

T FE 0 1) SR AR BN A AUAS SRR AR, S A b e AAS iR
R I5E 5 o

(4)  ImifEse

i Pt AL R 3K, A I A B2 eI ToO LI AN s I o 1
MIMFESR . FRERBAERLN G, DU 52 SEALER S X AT
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[ W TR WA ]
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[ FRRE | [ R

) I,L iﬁ 1

L

— JE I 1 [
2 _
— = = =
5 = = = = e
= = = Ei B =3
g 2 |8 = |8 = z 2 &
£ g £ g E p = & =
g £
aL = L = ' ® g £ g

- o - ) —

B 9-1 BRIRIEMWRRTRK.

L
[

92 RRME

B P 248 “EIR B EAE B RATMEE” Chttp:/www.hxmt.cn) K AR
CIRFMENTE7, FERFMEMN, B EEE R
(http://proposal.ihep.ac.cn/proposal/index.jspx) WM $EZE .

REHRIEIEAA, HiEE @ g R “Proposal list” A%

R, OFRERT. BT,

IEEME RS, FIER P RGE MR R (REBUEE) Bk
WA D REE, HIF R G SR RV TR,
9.3 RRLERRE

FERF IR R RAE LA 9-2 , G HERAFE R LA 9-3

I WP R A B R s AT RS T, IFHREER R e At
FRE LV

FESERALERE T, DU R RIS ST AT I $ 52 Ak
SEIWESE

(1) ToO &Il N4/ 5 18 1 Il I 472 5 F 1 F THI 342 5
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(2)  ImiE SRR B E IR BE D) RE, — EART R, Rl il
fE. FEEEMBHEABT 0 RGMHR AN R

L‘t

(3) BB /GRS IR 1R AL .

HARHAIWHE SN ToO, #54 CHtbiE ToO, WEREAR s 461
UL TRl o] 5

AE ToO, BIEHEAT I RGIT BRI, FINERRFAZ BT
Bbr o SOVl SRAFAEHE S ) i UL o

pai

R VPS5 R S BB

(4)  ER, BB RGIRAES BT 0 RGANE RS H
T LS EIE R E I UL Rl AR S5 1B AT 0 R G

(5) Rl TR E B A AT Rk
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TR PYIN [N ]
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(FESBEFRERER
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B 9-2 FERNRREERRE
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BEERAP
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FHEEAT
FRG
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—>  ERER

Web3232
BARAE FAR AL
¢ 17 REBRS/
HEFH (= Lpaes
5 p TSRl
im
Wl | E5ETH RS
4] 5 WU %) ) urEs
PAT ) HEEBITH RS
15 R IR
A 9-3 G IRBAERE.
94  REHME

PRI NE ARG AR E A LT, RN En T .
(L) FARVHY

PBHEAWT TS RGO EIATYIL T 5, BHAB1T 0 RGHRBRIAG
TR RE TR HARIRER 45 tH— DRV IR S, AR AT e 2
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RIS ] S RPAI RS o XA SE R4y &R A VPR (8 4T OUL I e 1]
FEEPTF IS ] BRI ER SR IHE R N 75K B AT R R R R %5

I%\)O
(2) RV

SHELRTHE SR, Ve L UL S AR — S LI AR AU BE 47 A4
FVF, FEARAE R A ED R 5 T R LI EEAT 20 2 CEXS— AR H s 2
AASFRE S RS A S REAT 7380 . MHERIILNSEZLRI 738 AL B C.
D %, A BIRAELE ZHMM; B R EZHARNNM: C BAEAHLZHITFL
TR D AR A0 SRAFAE DI, K IR P 25 4 24
A A ZAE ToO MM A AFEAFE L HF B SHIES N —4%. B, C. D M ToO W
TMITEV A2 G0 22 75 B H I

BHATE TS RGPS S8 R B S, JRRE e AL AT 75
RI-ZR BT 70 R GTHEAT I 2 o

i LB S AL B M B is AT 0 RS 1T, JF AR 707 [ % 5K
FERRRE R PP o
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10 RERERTR
10.1  WMIRFEHEARER

NI 2 5 AL DL 34 TR N 25

(1L #H

(2) $REHIFALLLIREEEHENYIF
(3) {E& AL

(4) %

(5) WL Fsk, BAROLIAER Gt R KD | AR (R
BEIERT LI IR 5

(6) BRI Al 4T P70 A
SRR AN INIR LA A, R T 4R

http://hxmtweb.ihep.ac.cn/doc/281.jhtml

(7) HHEFIE
XL F R S 58 DL 30 A, BT 3

http://hxmtweb.ihep.ac.cn/doc/281.jthtml

(8) HAbUEH]:
A LLUEE IS AT B TR, MSTHE R B E 5 H EZ L E.,

A IE A SR A4 A0 e T ASLAUL 0 M TR, A TH A5 31— T R R A G 5 A R
ek, gy R ENEE,

I F A BRI An R R SR T IR ey B AL, I HANE
b EIEAEIZAT I X S BB it L

s IR DR =AY X LB (LE. ME A1 HE) PR 234
HE, 7 ZEUTRA LRI & A3 aa o, RITIE % 1B AR sl R s K (IH
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PR 2&eiX, 0 3.2.2) .
DL 25 AN 4 T B ARAE N4
10.2  PEFREAGTTE (Target Visibility Predictor)
P5AT DL A T T EON P SR A B TR AN R, maE DA Rk

i) : http://proposal.ihep.ac.cn/TargetVisibilityPredictoro. 1% 1. EL. 45 H 3/ RAKTE 1L 58
AT ) B ] DA A e sk a), % TR A R A HRE T UL RN 2, BARREIR IR

(1) KBHEEAA

ST EIR PR, KB AN 70~180 fF, BIER LENS KHK XM
KT 70 FE.

(2) FARPEHEREKX

SR DR r KPR T X, vt Ak, et (el By AT R
RIS

(3)  HBRiEHS

HERIIALTK A9 31 73, & RS IR LA I Ko, H BRIy 6 1,
FEHIE CXB R X 4k 7] WG 4.

Z L AREEWE 10-1 Frx.

127



Insight-HXMT Target Visibility Predictor
Target name(optional) input target name

Resolve Name

————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————————

------------------------------------------------------------------------------------------------------------------------------------

Dec(J2000 decimal degrees from -90.0 to 90.0) input dec

Start UTC Time(YYYY-MM-DD) | linput start time
'End UTC Time(YYYY-MM-DD) | linput end time
Query

B 10-1 PR WES T TEERE.

10.3 WA R4t (Observation Time Estimator)

1% B 560 45 e v Y R0 37 & e o0 I 4 7 RE s T B ' 75 SR A 1, B RO
BT o TR AT LR M3k 1] . proposal.ihep.ac.cn/calc/calc.jsp.

A BN s T A AR AR W Fe il PR 88 A5 A8 TR AR R A SIS SRR P =
ANRMZE (HE. ME. LE) 733 — g {5 M LU 75 SO0 1) . H AT SCHRF R RE
PSRRI P SRR . 2 T A S PR B RTIA B UL 2 2 TR
MEHESER, HTER DR A& b BRO6 T RS At gE gl
T @ B AT PR AR AU A T RCRAS B S T HAEE T 10-2 7K.
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—XBHEREE—
B, . . —
ﬁﬁti.b‘lux S i HBEETIE (Kev): maiT £ PRI RRIR I .
SR “ Input Energy Range “ (107228 /cm"2) =
(erg/cm”2/s)
i _ o ommex, —
Model of Source Parameters of Model ’
RS, BRI IEE (keV) n b
HE - 20 — 250
Detector Qutput Energy Range
NS
i ATMERRLL . MEMUNAG) SlE L
Input Signal Noise Ration Output Observation Time
WATNEE (). mEMNERL | . TR
Input Observation Time Output Signal Noise Ration

B 10-2 fhith BArR ARG E Ko TRERE.

104  MIFHMIERIRELLAET (Bright source warning tool)

2 E TS VUL E A B A 0 L 2 75 7 A2 520, W] R AT P

#4751 . http://proposal.ihep.ac.cn/soft/soft2.ijspX

M B I e P i LA v TR BRI E A I B ARIRALE . R W Z)
A B S WA TR 85 (R AR 37 o LU0 220 ) T2 2 228 2 e AL U0 BF 220) £4) R BH 77 T O 2
E W £ F E X B Integral = F YA K
(http://www.isdc.unige.ch/integral/science/catalogue#Reference ), 4RI &% 117
RO AR O TR . TR H AT R 25 BRI s = AR 7 NS B L, X
RIFE 3-3 sl 1. 20 3, WnEREERIlEE B 117 X5.7° Ml CRERIES
M7 RVEWNE 3 5. THRIFEZNZNIS AT B EN H AR T a5
S H AR T B, B e PR S B AR TR . KA A R R T
PR B AR IR UM T 13, “EBIEE” A YOI ZE AT DO, 7S
WA Y. 8 “EETIIEE L FTLAEE HARUEE U5 R 44 55
PAJGHER . i ARRERIES h i e . 76 “BET HIAY o, AT LA T ER R 5 #2
LR, BERBREE ST, FTHRETE B,
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HXMTF U h

o
A
vog
T . £
TR
am
Iw i i
a3
FR2RE/BrReR
SR FIRBAS

.t NIl ot
SETN

maseim

iy S

iR

B 10-3 WHHHEZEB AT TERE.
105  BEIEREH T R

P AT A RIS 2 B G IR I REVS 1 75 K, T DG AT 2B AT 1240
20 Ui B

[EAREX] LE: 1-10 keV. ME: 10-35keV. HE: 28-250 keV

A LAFI ] HEASOFT ff] XSPEC [ fakeit iy & EAT #5540 . AEH00FT 75 ZE
JRE S A AN A JE BE 1 EL 49T L Cuser_spec 2020.zip, o 7 S JE BE il 78 %A% 23 1)
bkg_fits SCAFr, WS SCHE rsp SCfFR T, example SO B RBIFEF)
N#EHhE A http://proposal.ihep.ac.cn/soft/soft.jspx .
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N U BB IS AR . s S WL, S O E R H AR IR S
A LU, SRS R BN H RIS R RE 1 o — R, AT
ABRIIL (XSPEC H powerlaw #7, Pholndex=1.7, norm=10 photons keV-' cm™
25 @1 keV) o SEBRIE IBEA — i LLix B 2 LA 2 BRI

BRI 0: FEFFIBRANAT, TP 7% BRSO AN AR I e 3 45 1 25T AR 1 Y
BT

BAPER 1: HSeITHF XSPEC, BILZAEIEHAL.

1817 XSPEC, # A mopo iy & #ILREIGEA, AN RS, /e
A save mo inputmodel.xem 7%, AR REIG ALY save — %N
inputmodel.xem 3L, W NE 7R . AT DAALERL inputmodel.xem U, 'SHEH
SLRTIEAT fakeit TH o 7B inputmodel.xem SO I 47 A0 TE T LA S 8 A B AN 75 2L H
FRRER 2 L REVEAL Y, T N EAE XSPEC H@inputmodel.xem Fft FJ DA AR 7Y 5
WK T .

XSPEC12>mo po

Input parameter value, delta, min, bot, top, and max values for ...

| 0.01( 0.01) -3 -2 ) 10
1:powerlaw:PhoIndex>1.7

| 0.01( 0.01) 1e+20 1e+24
2:powerlaw:norn>10

Model powerlaw<1> Source No.: 1 Active/0ff
Model Model Component Parameter Unit Value
par comp
1 1 powerlaw PhoIndex 1.70000 +/- 0.0
1 powerlaw norm 10.0000 +/- 0.0

XSPEC12>save mo inputmodel.xcm
XsPec12>]]

B 10-4 BILAPEIIR K AE R A S R AE
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BT RREEMSECOR, et SEas, Prolk 7 Haslist, timn
AIREIE A HE R, XSO TR . AR R R MR 7 ARG T4 HR
AT (B, (HXESJRA s RE R A M. WAL WA AE R
st PR, F AT B S T IR R

0

RS 2. £ fakeit T 23T AR AR

DU, ME A, Gn 5 2 Al v B G K 10000 2 AORLI, A 7 b1 A A
i, HFEALE XSPEC F4ksidm N\ N X /MEf):

data none;
SRJE I -
fakeit ME bg.fits & ME rsp.rsp & ME.arf & y & & ME tot.fak & 10000,1,10000;

(PiBH: Je%iN data none; & T {RIFFE fakeit I, XSPEC VA H#Hfeilh.
A, 4R fakeit B XSPEC LU | RETE (LLUWIZ A fakeit 15 2 AEDE 242
H 3N, fakeit K28 1% BE WS HLAE A A0 S SO fakeit IS (N SCAF,
TAER A5 fakeit 38 6] H 4 1900 )

Hrr, ME bg.fits & AJKEENE, ME rsp.rsp Fil ME.arf & ME FI N S (18
AATERAL T T A A X BRI AR L BHEE T ME _rsp.rsp 1Y,
ME.arf S HA AR R RSN T D. y fEREERIE R 4 it
Bait (FNHRRES & ‘Use counting statistics in creating fake data? ’), X
TG OL T NAZAE y” s SIS R AT RE AR, By bRt id A2 2
TR GE kI ] -

184758 iR fakeit 1B0) )5, 2152 FAELREIS . — S cl g (5
AT 5D ME_tot.fak. 53—kt =i ME_tot_bkg.fak. A J XM 5kHAE
W E, AT LA EAT AT RENE 0T T . IX PSR RETE 2 Sl 2 XSPEC fi g B U
IR REE AN SOl 7 (B RE TR IR A, R EARYE XSPEC HY 2L
RIGIFIED
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BER: ! ERENer, —EEERENRXEE (EWECEE)!I!!
#ltm, StF ME, 7E XSPEC H#iA ig **-10.0 35.0-%*, 7] DL Z W& 10.0 keV LA
T % 35.0keV UL LA HE XA, BT RE H LAY 40 R warning AN EAFAE T : Warning:
Chi-square may not be valid due to bins with zero variance in spectrum number (s) :
1o HEEEZ, NES ig**-1035-%*, FAXIEK 2 ZHEAE1E 10 LR L
JRETE 35 DL B EE .

RIGHR: WRFH XSPEC MG, #H HE L IHE. HPareh
HATIFE, WAL H GRPPHA # A JFiE. UL b2l ME A%l BH 7 Bl
2, HE il LE MU AR S80S A8 F g REATAR SISO AN R 7R 2258
AR, HE BRI AR S BB, HE 384G 17 ANV PRI ek, H
FSENX 17 ANRE G, W LABEA IS (HE B35E 18 MNMRMAA, 45 R 0-17,
Horb g5 16 M RAARCH B PRI AR, ABED . 17 ME Al LE B0 H Sk 1) B #
FEEBETE . N T R, BATR HE. ME. LE FIBHIE & F2 4t 7 — M
PURE 51 7, EAHT 2 3 1 JE 46 £ user_spec2020.zip H ¥ example SCAFS2H,
e AR B SIS B =& SR . #1509 TCL i & 9 5 AR, 1E XSPEC H1
HiEH@RIRTAM, #n:

XSPECI12>@inputmodel.xcm
XSPEC12>@HE.tcl
WA W] S BE & jjin@ihep.ac.cn.
106 ®/EEXTH
10.6.1 RFALER T

“EIRDEGERMME” KA “REMELT” , HERFIEETA,
R R AT A Chttp://proposal.ihep.ac.cn/proposal/index.jspx)  WsCEE W4
2z
=

[}
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10.6.2 K SEE AR

PRI R K S 3178, PR s R B AT A P Rl LB B TN
BAA K B a5 B, FTANA P B MK S . K5, @k 5 SR E %R R ER
% )

=

H

T8 o

el
M do

FHE & nl i@ L B S S P “Proposal list” &R ZORA, fERRIEER IR
ZHITAT LA g AT B 2L

MWL AR, B KRG UIMRE (GERBEEE) BARHEEWT TS
o RGUT SR VEAY .

10.6.3 HREHRR
(D BREANBRINEFHH P, IREEES LT E ARSI,

(2) REGEMBEREAGEE, O, WE, HRRE. Bl
AR AR 2S00 (BEX ToO) 5. HARRRLH AT EZ NN malE /%, X
SYERNUR L ki R R gRR AN e R

(30 WL E 5 4 REODLMNAR 20 AT 226 8 78 ORI AN /N R XA g A 5 s
IR 7 B B IR A FR . JRAIR . Ray Decy HARREEX. mBefhiil trH=E. +
REAL TG TR AIRBEA TG IR A7 SO [a] o I H S R 0 0 et (1)
PR HAMRF IR T SR A /N R XL A0 = B BB X 4. HARRe B 34t
O Ray F#H 0 Dec AR5,

AR R S T SCUE T B AR LI PR AT AT 12k 20 A B A o AR SO AT 2 0L

http://hxmtweb.ihep.ac.cn/doc/281.jhtml -

BARFHREZEZ UiBHZ WL:  http://enghxmt.ihep.ac.cn/doc/170.jhtml

ER: A} HE WP HEZFEMR
XM HE BIE G 58, 1% 55 A JE R T~ F .

(1) HE LR & BA L H I aa A UM 2 de a8 (L 3.2.2), DAk, pra ]
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HE S22 45 1ML £ 22 R 75 1 B AR IR HE = BRI 28 R FH AR b 0 2 A =G

(2) HE Bz i iU I $e 2 A PR T I 338 sl s oM AR, AR FE 0 =5 S 2k
ESwN:ARIR

UAHT IR HE 823 B ) 2R 3 AE EAT 58 s B S OLII , [R]Is ) F) A Csl
DR 25 BEAT A 1 S e 4 R M (L 3.2.2). (HH T Csl I REAZ
SE e BT VLIS AR 52 0, SR HE 324800 4% 1 38 2 U R (L 3.2.2),
i3 2 A EAL S8 Nal IR EHE0E = sl i /&K, A R&HEE
TR 2 AT

(3) HE B3z 8% 1L B S BRI A Nal £ 38 iR s 3E 47 58 s s miil . an
R Csl IRMEF A, FHEAILE T WIS UELZ . Csl 1 EHE%
PR Nal 2581, # 2GR . KA Csl IEHE R Nal K752, sRFIEW
PP LA 0 B 4 FR A Csl HidlE
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Jia, S.M., Huang, Y., Ma, X., et al. (Insight-HXMT team) 2018, Spacecraft

Engineering, 27, 168
99) In-orbit calibration data processing of HXMT Satellite
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Zhou, DengKe, et al. 2021, MNRAS, submitted

156



15) Insight-HXMT Observations on EXO 184603 1: Broad-Band Spectral Analysis of
an X-ray 3 Black-hole Candidate
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Xiao, S., Xiong, S.L., Liu, C.Z., et al. (Insight-HXMT team) 2020,JHEAp, 26, 58

19) The observation of the South AtlanticAnomaly with the particle monitors onboard
Insight-HXMT
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Approved time Approved Observation Observation

Source name DEC Proposal ID

[{)) number time (ks) Number
1-16 Blank sky - - 16 sources 1280 128 610 61
17 FRB_20180916B 01:58:00. 750 65:43:00. 315 P0403084 230 13 290 13
18 SWIFT_J1700.8-4139 17:00:48. 000 —41:39:36. 000 P0405086 120 1
A 19 4U_1820-30 18:23:40. 505 -30:21:40. 089 P0405350 120 12 50 5
20 Cas_A 23:23:28. 800 58:48:36. 000 P0402348 691 8 700 8
21 Crab 05:34:31. 200 22:00:36. 000 P0402349 389 9 400 8
normal sources 22-71 Galaxy plane scan - - 50 areas 4800 836 3850 669
1 Cyg X-1 19:58:21. 600 35:12:00. 000 P0405161 180 18
B 2 Cyg X-1 19:58:21. 600 35:12:00. 000 P0401256 170 17 70 7
3 Cyg_X-3 20:32:26. 400 40:57:36. 000 P0401192 170 17 90 9
4 GRS_1915+105 19:15:12. 000 10:57:00. 000 P0401193 170 17 50 5
C 1 4U_1636-53 16:40:55. 200 -53:45:00. 000 P0405181 360 18
8680 1094 6110 785
1 PSR_J1935+2154 293. 7317 21. 8966 P0404012 100 1 90 10
2 LS_I_+61_303 40. 1319 61.2293 P0404024 50 1 60 7
A 3 GX_301-02 186. 66 —-62. 77 P0405085 160 1 100 1
4 FRB_20201124A 77.0146 26. 0605 P0404108 100 10 50 3
5 Her X-1 254. 46 35. 34 P0404252 120 12 100 2
approved ToO 6 4U_1543-47 236. 79 -47. 67 P0304026 170 11 490 24
7 EX0_2030+375 308. 06 37.64 P0304030 170 7 590 26
B 8 EX0_2030+375 308. 06 37. 64 P0404147 100 1 100 1
9 4U_0614+091 94. 28 9.137 P0405173 300 30 300 30
10 4U_1630-472 248. 507 —47. 393 P0404263 150 15 170 17
C 11 Cir ¥-1 230. 17 -57.17 P0304066 180 18 30 1
1600 107 2080 122
1 NGC_6744 287 —64.5 P0414352 35 6
2 FRB190711 329. 4195 -80. 358 P0414353 45 6
To0 _ 3 Hercules X-1 254. 4575 35. 3423 P0414354 _ _ 45 1
4 LS_T_+61_303 40. 1319 61. 2293 P0414355 140 16
5 TceCube—2111254 45. 614 19. 2985 P0414356 10 1
6 FRB20211204 150. 1792 48. 2572 P0414357 10 1
285 31




