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LRI 231847 Mgz . Bl R Ak
HHEAT O SRR F T RE -

N FRZEAR S AR AR B IR 5k
D=L DI RE

rHHE X 5
oAz
ME

HREIR I 25

A 3 AMHE BRI s PR A, &
MR AU A Si-PIN 4R
A S T AR B A
FEER IR, TR 5~30
keV BEX T

T RETHE EL a8

R R RE B m B M3 . FR it
1.0° X4.0° (481, Hr3 44
R F4.0° X4.0° (6 1) 1Y
LRTP

Hh B LA A

52 ME 75 7 55 RO e FL, s
B2 CIINRE, [RIN 9 %200 B AL 4t
th

fIKAE X 4
2k B
LE

IR AESRI 4%

H 3 MEFE BN A VLA A, B
AR EIHUFE A SCD #.#
FEFI . 152 HY HE T2 LS ALE D
BRI . F TR 1-15keV
¥

RAEHE B4

PR E B I3, FEt
1.6° X6.0° (634, Hrr 34
R, 4.0° X6.0° (214, Hr
3 ANAIERS) PR 60°%2.5° (6 4>
KHTT) M.

N

i AE LA

SCHL LE 7> RS ss g . iz
I IRE, [ 9 & PRI S LA B
o
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Gl 1B s (BRI AW I TR EIE e R F )
4 HJS?W\IJ%% W“J%% o ILE ’ ﬁ‘ % E’Jﬁﬁ ﬁ:ﬁ\ ﬁ%ﬁ%ﬁj\
SEM ' T T A T R T RE
TR 4% N AT S RGAR N 28 ) 22
5 A B | BIRMSHET &, 15 2 2R
SS VAE SIS
%+ 3-2HE. ME A LE /B B WIZ M A
Hins HEEFS BT MIHHR WK N
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°, 4=ifE44 0°
15 1°%x4° 90°
15 1°%x4° 30°
15 1°%x4° -30°
2 4°x4° 90°
ME 2 4°><40 300
2 4°x4° -30°
1 1°x4°, 4ifEfYy 90°
1 1°x4°, 4=ifEY 30°
1 1°x4°, 4=ifEYy -30°
20 1.6°%x6° 90°
20 1.6°%x6° 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° % — A4y 90°
1.6°%6°, 4°x6°%— 4Ty 30°
1.6°%6°, 4°x6°%— 4Ty -30°

N NN

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

32 HEXHREEESHE (HE)
3.2.1 HE ®HimEfEh

BEAL T4 B Liu et al. (2020). A 7 ABALFENITERE, HE BassGicE 1
A RS A P I BRI AU (O A ARV i A L RS IR AN, ELvE
B AA AR 3 ANAER T (B 3-3 D, N E R UG IR g 1 5
(] 1 s A FH TE U S R 28 X0 PR 2% AT S8 R 4 ] A RO B R
X By KL T EAT BN BER, AR TS BN AR ;8 AR I DU 2% 40 2 )
RLFIALR, TE e I 5 DX 300G P 2 R 28 0 SR 5 B PR 25 v 1, 2 G i L R
LB E

HE F4012%2 HE B Gz OFBAF, i 18 R T ik, B0
JGH =A™ Nal(T1)/CsI(Na) B & di A 2R 25 A1 — N AEEL a9 Bl B R R IA%41, HE
HR B A SRR ERRFIE PR e e & AT & BRI & (ACD). i
TR (PMD BLKARSIAINIIRSE M. & 3-4 J&7x T HE & HALIIAG )R .
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BTEME

1/
HREEMBEL ERFEREL BEFuME L1238

B 3-4 HE BN RE. PR ERIMTHESN. ERUSIHE, BPRER.

Be window

Nal(Tl)
Csl(Na)

Quartz

PMT

Vibration absorber
Magnetic shield
Aluminum shell

Divider

Preamplifier

B 3-5 ZFK: SRILE HE FHRWBES] . GF 18 AR BT, SMRNETH EREEE
#, A Nal(TI)/CsI(Na)B&%, ToAEH X SE06T 5 R IER = AL RIGH )t R
H. AE: HE E& RAFRIHERRE.

FAS HE e EERNIER 2t 18 BEE G M IRA BN 351, BRI &
MEARAN 19 ecm, HAN 283.5 cm?, & JUAHIFRZ] 5100 cm?. EARMER A
Nal(T1)/CsI(Na) & & SR MHCATRIA 5T, Horb Nal(TL) (BLF fE#%CH Nal &) N
Fand, FIREE X G206 TTE Nal fi i P9 R AR 1R He 200 BRI 15 45 £
Myt ReE, SEINHE X 5 4ot 1 I RETE AN A & . 59w CsI(Na)dnfk (LA
IR CsI difd) VENESABEM v UG ROk B 3R IES 151 2n SLAR A A
Jio LAk, CsI At BedR 28 i PE AN 5 S 20 (0.2-3 MeV), AT LN

23



SR SR M o Nal A1 CsI X PR 4 A H TR ERAS 5 R A Rl — S Fa A
WE (PMT) B, JerfFHE PMT Ko efE SHACOVRE SHiH, A ke
TEARERL (PSD) i ARIRAIX 4) Nal 1 CsI X PS5 T BRI B35
LSRR, HE LR GRA 7 LRz Eit, (£ T/ RZIEEAE
18+2C,

FARL, WEEABAE 18 ANk, 5 ERMAB A ——X M. 18 MIEE A
RARAAA 1.1° X570 (164, Ho—ADailss) M57° X57° (24
IS . 18 NERAARE EL AR HES 40 3 41, R4 ZE 60°, H4 1k At B 5
MIIALI R 5.7°%5.7°. HEELAR BT Re /2 ib e /7 i) X S didid, BHIbEH
EIT N X SRS, Ik, PN XS 9 W I IR A T AR AL
i, SR F A% 25 o ML) T UART RO e T HE EL SR IO A, 56 6 mm. 4K 30 mm,
=1 300 mm HIMHLRTTE R 1.1°x5. 7° 04037 # - 18 A~ HE TR 45 FH#E B 45 A FEAT
WK 3-5 .

TERUAR R AE R 24 Am U 5RD SR DA SR A RN 28 SE BT o 4 — A ik
TR SRR N IR EJR (Y Am, ~200Bq) ZEZE7EAE E A — Mg, JER
B FEUTILAME ELAERT L) E BRI BN B o 2R e IR o ART R H R 4 59.5
keV' IR T4 LSRN AR 2107 A A5 5, E ORI R 2R AR A DR 0 21
~5.5 MeV ) o KL F BRI 7P 4E— M5, FHIXPMETHATR G, beid e
FW, RIEIZAREFEG] (59.5 keV KT LIRS HIR I FEGD KA1,
AL e B P PR U T SR PRI 0 r A A s T, T A5 TR 4 4 2 ORHF

AR ARIIUE - 945 e i R IER =2 6 o e 7Y =tcd DA Y 48 SR R P 1 N S
ANBEE I BRI, 121 50 5 P 2 AR 2 A0 S A5 B i A0 245 1R D16 LA 408 1
Je, DAL RUERE BUR . HE L& = & [FIFE AR 7 il ds . R 7 il 48 3
SEVERHAERAR . JEREIE L AR E LR 22 A ALl TR ER R RN
TR 10 mmy EAR 10 mm (O RAEAR,  FIGHE AR m IR SOEs . SAREAh
HAARE S (Teflon), HMIEAMREINLRMAIRA | mm JEHEAR, R 0

24



i AR AR R 1 B IR RE B T 9: 1 MeV (HLF) F120MeV (Jii1). fif
PR 48 o5 SRR R R 7 A IR O A5 5 R AR LS IR 0.5 J8 Tl i (5 1 4 3R 4T 4R
W, e i eE R AL B S 154 HE S Re S AR HEAT A0 B . p TR T ) g AR 4
MRS DIRE, HE fEmi RPN (A1 SAA XD K ARREAT R M
.

AT G BERRN %S (ACD, WA HVT) SEEEHRMESE0 T 2n 5w, H6
FrTRIERIES AN 12 TR S0 e, VR EBN BRI ES, & T Bl
7 £ 98 L Y NS (R R T 7E SRR b 5 R AN o IR TF & BRI 25 (6
HAE 58 2 m R AR AT G — A0 3 o AR RIS M L B, A7 18
2. BOOL Y% ISk R iZ S R AR, KR 18 AN R FFA BE MR #8215
B A G5 o X EeHE % BT AT 2B, AT AR O B G S I R AT A

=

i

= RE S AR 7197 HE SR N85 5 (AL K 471, JFidid LVvDS Al 1553B Uk
45 T EHE KRGS . N T ARIER R AR, =R A RIR ok B
LETVEMEEFEEES (GPS Bk 15 MHz miks R #1155
322 HE FARMZS K3 25454

HE FHRIER AR E (PMT) B G R T/ Nal 1 CsI dib g it
ARE BT R ) B GHe # y HAE = R EATTHOR, TBORJE RS 5 i 12 RGEHEAT
TR ANAAE . PMT HIfE S R Ve 7 PMT (RO A5 5, BPI 25 . @il 1% PMT
L PR T, i HE 40 2 AT S 5] 398 25, 76 B 230 5 R 1 5 i v
RIS 10 5% e BV FE AN R

N7 RA R HFRHRN e VO E A F T K, HE T8R4 W& P Fh
WA R (Normal Mode) AMEKIE 2515 (Low gain Mode), HXJM
(RN 45 10 53 R 2 9 BBl A0 T 3% o X P PG R B X ] DUl o b T A% 48 A AT )3k

& 3-3 HE EHRMBHA YRR LR R ICRERTEE. MYREZERATREUMS S
S HEIRE, FHLEERIERMES2ER. 518 C Z Liuetal. (2020).
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Nal g% BEETE | Csl idaKAE T

25 R &Ik

H

(keV) (keV)

PMT EWmEE, HFEH

1IE%# (NG) | 20 -250 40 - 600 .
ShH R
G FEAE PMT 760, 301
100 - 1250 200 - 3000 )
(LG) ShH R

TR (DI B YUE T IRIE 0 SR e R Va [, BRI s S i,
DA AN 5 28 4 R M Ik Ao 77 5 (O 3.2.3 F5) #RH . (2) id3kREE
RN AR BRI R DG T REERER, Z06 TR S TR RE &, RS
FHINGTREE . VIR E T RE/N T AR . JIREE 5 AS AR 5¢ R R
i ] S8 3R
323 HE FRMZSHIM 7 =

HE S 458 FH M S0 RARPEREAT I, L4540 R PRl 77 =X

(1) 58 mEEHM . BT EL 2R gL 1AL, 1E 20-250 keV REBON KA
PEREAT 52 A I BT — R X AT 0 o 52 W SR TR AR AR s R
[, TN R TR A ORI R ), I SRR ERER,
AR EAT . € a2 IR 2 B FEZWNFB, Wi T ME # LE &
T

(2) N5 4RI BEE K T4 100-200 keV HIMI D 52t 7] 535
B AR, FEAE CsI SRR PSS (LR ED, Rk Cst ardkArfin 2 4
A, e DU B PR BRI AN BT R X o I SRR AT R NI T B
&M T HE Bindi.
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THVER 5 S 2 4 R M PR S i = R O R B AT R, AN 0 P2
BATHEAT AN, X5 HE LR G b Cse B IR, FRANIEIL 3.2.2
hil

|
|
|
|
=

|4

VTV TITTTIIIF

llimator

Nal(Tly

Csl{Na)

B 3-6 RERTEE HE ERWUBHFHHRN G AN~ BE. LEHFLIRENEESUZEEAAN
S X HEET, FEH Nal BERN. EEHFIRRENTRAHHMDHE, TFEER
WHEHARL, EEE CsIRERN . AMEEHERN HE 5B MEREBOCE .. TR
HE #EE#%, ¥R Nal/Csl & &4E, REEMATRHBECHICAZEE (PMT).

3.2.3.1 € REEE R

HE 2005 2 H HE FIRMERAE 20-250keV e XA O AN RAK R BEAT
SE FOUI, - DL O BRI R X #EAT SR, R BB IR SRR R R . %
SR 75 303 EAH ] HE 240038 1) Nal SR 9 Ecs , i CsI db A AR B iR
JRAFEAER, FHRFEAR Nal AR, AT Nal 7€ sl e T o R e . K
3-7 M 3-8 3l f7n 1 HE 4R 4% B0 1 4 R R I 4% 1 2R R e &40 PR
It e 52 1R AR AL
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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 EFEMEE Nal LSRRI R, RO S_RRATRNENER, 4
BERENLE R (Liuetal. 2020).

35— %2 7 ndf 1401/23
C a 6.444 + 0.03556
— F b 0.2019 + 0.03952
o 30 c 0.11+ 0.0004597
S C
N [~
c L
Q 25
=
S ¢
R 200
Q L
o -
15 —
10— L .
e :
z e . S i .
S 2 P
: 3
g - 20 F: 120 140 160

“Energy(keV)

B 3-8 HA HE R Nal FRER O PHRERERRL. Ok AR ERKBEH LRSS
R, ALRUEER.
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3.2.32 it ek 4R

B3 7 {8 ) Nal 2RI 5 i B2 P IO R AR R 3R AT 58 R F 0l HE &
PRI ES Y CsL b AR PTHR I 2 3 1 A A S 5 20 1 D67 REE KT 100~200 keV
I, FEIEEEEIAMEL, RS EAER, RS EERMEEN Csl
AR AR REEEUR AT A PRI R D 3

NTH K CsI XN A REREN Y0 E, HE FHRMES @D Baik4, M
1E 3 2 R Q) ¥ ARG 25 B CIHARAIN S Je A=, D 3.2.2 19). ROMARIY aap
BT Nal #8308 77 528 T %, 2 U247 70 R e i TRI B, bein Nal g il B
PRl R EE RS

N T TR S 2 NS IR R 5 1, SRS AR &, NS RER 5E X
N WNEEIRFRAEIEI T MR ER+Z B fE N 0, & MAREE XY
P B HERAX A SO8 & (L 3-9 ),

Bl 3-9 BMASITRESAHAEN. £: BRTERWAIFREN. BERMA+Z M. HER
BT ARRB T EARARURS N ENEE & WA REXA. f: REBARAEE
Xo SRREEIE, XYZ RBFTALIFR.

HE FHRM S5 18 A CsI sk RM 28 (%5 4354 HED-0, HED-1---,
HED-17). 18 /NMERMIES ) A 25 AR B 10 25 53 26 6 7 B = AN B 7 Tm) i) AR 4k ok
ALK 3-10. FOAEROHFR IR 0 fF K, B o Aegaroe, Fha o Am
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AR AR T AL A & 7E 0-360 FEHCFI5) o SR T8 e i 5 5 R A R AR S
HA N E5AH LA BRI (LA 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)

B 3-10 HE BiZ4 Csl SAFRNISE NS5 R A RN, R SR ERNS T HE XK.
ERABRSHINRIEEE SRR (NG) AR (LG) (AR 3.2.3 1), S&ME
XA NG A E 0 Bt AALA & R (Q Luo etal. 2020).

':‘\104___1\““\' T TTTTTm T IIIIIHI I IIIIIIII T \I\IIIII LR 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

Total On-Axis Effective Area (cm

coodd vl el vl Nl el ol ol
B 10¢ 103 10% 10° 10° 107 10°

10
Energy (keV)

B 3-11 HE BiZ 8 Csl G AR MM 5 5 4 178 2 AR ER L EAE SIS AT AN 5 S R R U 28 £y L

. (QLuoetal.2020).

M R FR AN S 5 28 NS 7 T AR e R AT I, CsI Rl BR300 BT A N 49 £ B
NS 7, PRI S 5 2R AR 3 R 7 HBERE RS 2 AR AR OR X, W
3-12 A
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FOV of HXM
2019-09-28T13:13:48.400

B 3-12 HE EHiz4E Csl I B n S5 & m a2 A (B 2019-09-28T13:13:48.400 N
). CsITTRATIER T HhERERS (BEARE) ZAMMIAERX . BB XN T, FEaX
BN HE EE SRS TEE .

Kl 3-13 FIE 3-14 3Rl REoR T &4 CsI PRSI RE& 7 # DL K B v

H
FEEE CLLHED-0 Jyfi)) . |1 -T-48 2 A6 22 RO 2800 25 1 e Ve REE I HF
SRR e R I At 52 18 2 A 25

1 I I i I 1 L I — HED'O — HED,O
— HEpl 30F 3 — Hepl
fOF = = — HED2 : — HED2
-~ — D3~ — HED3
L —md R — Hed
~ )= — HED§ — HEDS
c —Hs 20 — HED
0 30F —H 0 — HEDT
= Hes 3 HED4
o) — 3 — HEDY
ok — — HED0
0 HEDIL HED-11
] — i Q — D12
14 — B — {1
— HEDLd 10 — Hep-14
10 & | —HeDas — HEDIS
Lol | Ll HED-16 Lol Ll HED16
101 107 — Heow 103 — HED-17

Energy (keV) Enerqy (keV)

B 3-13 HE Him4E 18 / Csl AN B ESHR. LERIEFHBEN, FEAKHEE

=, (QLuo etal. 2020).
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0.97
0.86
0.76
+0.65
0.54
0.43
0.32
0.22
011
0.00

1.04
0.92
0.81

10.69
+0.58

0.46
0.35
0.23
0.12
! 0.00

B 3-14 HE Bz Csl RN S REEMINIERE . D458 HED-0 K CsL RS AH], L
T U B 235 09 T 1 2 AR X AR 25 K AR = AN A B 0 I M RLAE R, AP I A

HR (0, @) (QLuoetal.2020).

10*

-
=)

Incident Energy (keV)

-
o

HED-0
(a) NG, (0°,0°)

HED-0

(bll‘:}G,(ﬁO’,O“) (c) NG, (150°,0°)

1:—

500 500 500
Deposited Energy (keV) Deposited Energy (keV) Deposited Energy (keV)

Incident Energy (keV)

HED-0
(d) LG, (0°,0°)

HED-0
(f) LG, (150°,0°7)

(e) L.G, (60°,0°%)

0 1000 2000 3000 0 1000 2000 3000 ‘ 0 1000 2000 3000
Deposited Energy (keV) Deposited Energy (keV) Deposited Energy (keV)

FEHES AT, AN LR R R, 18 AN CsI M 23 M AR H R 1
£ 5000-12000 counts/s Z [A]AZ1Y . AJEEAR Ak T2 B2 HUIE % (RIS A R, PR
AR R IR TR FrA B AL B A 0%, WERKBHTEZ . BTG EhmEE A OG. I
Ab, BRNES A 538 i At A AN R AT 4, vk, M 2 A U A i
IX T IEH .

- N EE 77 CHFRRIN R B . RENE ISAS LS5 ) BRI TR L
SRENHIR BN R B0 T T (RIFRIETHEO LR AR S A THE (1
PRATERTH 0 o H T PRI 5 iy 2R A BRI 5 B N7 0 5, PRI AR L2 Csl R
00 25 X - 2 P M AR £ 7 BRAN S BRI D5 1] . PP AR HUE N B L 4R
I 0038 2 AR AT R

SR DR WA YR ThRE, A RIS 2R H TR R, GRS
B (blind search) DA HFr1# 2 (targeted search), J53# KNSR SEE61E B UL K
RGO R AT, XRS5 B BRI Ae 7 S 5R . SRS, BRI XN
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SEWBERER S (0.2-3 MeV) RN R
& 3-15.

R T iA~8 X 1078 erg/em?® (10-1000keV), M,

10~3 :
! .
—_ T90=25s ! *
o~ ! -
€ 107 i .- .
4 | hd : 4‘- 2 -
< - | - * - >
@ I e & o
= [ % P
= H - - s &
v 10°% ] - &
X : * s v age - *
=4 - | T % - ™
S . L. g
- - I o : b ., - -
S 10-¢ Ioen te s *
?F 10 - (] - :
o -’ " * = ‘ -
5 E L) i
= = e =
= & Iflf :
% 10 i |
¥ HXMT blind and targeted search
§ HXMT only targeted search
1078 .
101 10° 10! 10?2
GBM T90(s)

&l 3-15 HE Bin45% Cs1 @RI Z K D RWR S FFLEN E (T90) M. BinER
(targeted search) 7EZRMIE ISR LLE (blind search) ¥4 (C. Cai etal. 2020).

TSR B2 CsT R a8 K I S B Al e e, Bl 21l s Bg ot 1 Bkl
THEEER [RIAPUARRE R, I (EC SR BEA BIRARD, IR L CsT PRI 4% AR
O T, (IR AR UM 2 MeV 55T RIRS A (B 254 (i 3-16

Fhos) 2807 BAT IS .

HEB170904406

15000

14000

13000

Counts/s

12000

11000

I\ll\ll‘\ll\ll\\ll\llwl\\llll\l

10000

GRB170904A

9000

LI

| IR

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

& 3-16 HE HiT4E Csl RARN B KM DR (GRB170904A) LS MZ. B ARSIk
WK, HIETHE, TRRAMIDRE MeV 88X S i Z4FE .
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R By b 2 A R M M e 7y, SR T HE BRI A1 CsI 400 454 e e I 4
KE) MeV kit 2. i, HE 82884 REARINR 5 A BH Bt Bk 77 17 A S 4
2, QAR KRB A BRI (TGF) 4.

WRIEIAE BT, HBRAN S N2 24E T ER RS ZE R RN L 72 . ZR PR A4
ML) 100 4~ TGF. ZHRXT T TGF B & 3-17 fras, 2R PR
MZF| TGF W2 T A E AR 3-18 Fix, 48R3 TGF #kb TN B &R
X 15k

TGF 180515 Scatter TGF 180515 Lightcurce
1 . ®  Csl(PW=>75) —=- T90
e Nal(PW<75) 1751 F90_SNR=13.73 [ PW=>0
‘s
o®
15.0
2001 P
oo
.
. 12.5
T se ® o
£ 150 . 2
S .. P J g 100
= ° -
g . £
& 100 ® P . g 75
hd .
.
- o 5.0 4
. 4 . . ® @
508 L] . o2 .
. t
‘: . - * = o® % ee® 25 { LI J :
- | | | Lo
0o 1] [ 1 [ 1 nndt
0.0590 0.0595 0.0600 0.080% 0.0610 0.0615 0.0620 0.0625 : 0.0580 0.0595 0.0600 0.0605 0.0610 0.0615 0.0620 0.0625
Time(s) +1.7353e3 Time(s) +1.7353e3

B 3-17 HE EmB 0 BRI A (4S5~ TGF180515) MFMIEM . (LBE) TGF RAERE
RIEGIRIR SR E, BAN CsI 3], BAN Nal B4, CEED ALk, W50 o
s. FEELENRR T FEE.

Positions of satellite at the time of TGF triggers

W TGF_Lighting
; : = o
i [
D=3 N

A 3-18 HE EiZBHRWE TGF N LEE T i BNAE. 4t ARFNEIEY TGF, Hft
NEFH RN BB TGF .
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33 HERXHEEZE (ME)

I Ab 2RI T H Cao etal. (2020) ME FIRFAAE S 2 PR E X B 2UE 7 g B
X SHEERH T, 5 HE F1 LE — 8 70 RAR 1) 22 0% BOGAR 1H BRI 58 8 B X 948
REilr. ME LAEREIX 75 5-30 keV, SRR 952 cm?, BA 3 keV A HIRE
BHOME, FUH N 10 X4° (FWHM).

ME 3 = AMR M #H14 (MED1, MED2, MED3) fl—/~Hi#%4 (MEB).,
=ANRIEHUAAE DR B ILE 3-2 fE 3-3 , AT H7E HE —10,
BB HUAR (K7 IR AR 22 60° o BRARAL T TR AR Y . ME #0128
Si-PIN F51, 43 9 AN Al M7 TAE R TG, & 3 ANGRIMERICA R 1 /MRS
BUAR . RIS FO7 2B fE B . BRI T HE 6 M ERIIBI, BRI
A4 32 % Si-PIN #RMIES . S TR FHR I ACE A i RE B 0 HE %, Si-PIN
PRI 75 B TAETEARIR R, 75 5030 ik 3 PH AR 1 A B e ik 4 S ot VA B SR U
B TARREEHIE-10C LR .

& 3-19 & ME — MRS PR a5 s B8, GRS Hlve i, e
RO ZSAF LA 25 R B

35



A

B 3-19 ME RN BB EWREE.

B S A VA A TR I AV 5 PR 2 2L e, N RN 8 A o = A ) AR TR T
STHECH,  PRUESRINES B TARREAE-40 2]-10°C 28] FRMEKH 1 mm &, 5%
R 56 mm? (1) Si-PIN #RM & 24 X A6 TR TR IR, KA GHRK
AN RSB, X S TR A B A e i, AR HLT SO, AR N
BoaIIERT, SRR b, B EES . 7E-40 F-10°C iR R VE H
W, g AEE PR (FWHM) <3 keV@20 keV.

1 ELAR 1 £ ZETh REE R ) BB B L7, ME HE ELE R A /ML A SR
ME 3647 54 MRS, Hor 45 MR SSEEA 10X 4° B AR E oo /)
Wb BA v ) 22 8] e AR R SR S 38 78 s WL o A s YN R 7R
BN, RIS AR & A AT e AL, SN R SR BRI . 6 A
IRINZIALIAYL 40X 4° IR HE B8 5, KM B BRI AL AR SRR, 1&
AN P SRET FE, SRR BEETREIR AN 3 A0 25 R b 4
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WA E AR S, BRI TR R AR 5. K 3-20 v ME #EH4
BRI

[
oty
[i:1]

& 3-20 ME BB,

Si-PIN R Z5 FME R I THAR 5 HAB /S B R I S5 A B B, T4 HLgs
55 i R AT B BOR A M S R IE LG R PBL, R T IRIE RGN R &0 P,
PSR AN G R K o 1 i T AR BRI, SRR SR AR A G RN, Bl
BB S TR 2 T E A REIFERR . R, A4S S R0 35
PIRES, RIMEE R T R E~50 mm?, &SRRt B &= R 12.5 mm X
4.5 mm (56.25 mm?). %M HATMBE R, ME HL08 54 B, A
32 MRMIFAZE, H—F VA32-TA6 &z, &Sidt 1728 #% Si-PIN #RI#R4
7, B 952 em?e HREIRIN G IR HUAE & AT — ME LA 22 T OE, H
TAER E RN AR RER D HE . 5 T IRESE. Y ME S8 RN EE X (5-30
keV), TEBUbREM A *'Am (88 241) JBURVE, LA > Am 1 17.8 keV e &AWL
PR, BRSO 16 A, BUREEEEA 1 pCis

HEE X B2k BB B MR ES VLA 9 M B ST e, BN EE A
PN BT ST TR, JL22357 16 4> Si-PIN #2552, £ Si-PIN #1128
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B AE 4 A Si-PIN Ba, BRI 7 2N E TR PR . SR ERSh 5Ty
Pee, LEAOAARESHE. SR GEMEMBLE . Kl 3-21 Jy ME Ul — M
TR E .

B 3-21 MED 4 H A4

Kl 3-22 J&2 ME BB mMRNRcR 4, HAE 13 keV BLNERMIBCR ) T B
FER W ASIC & 5 fil U BRME L BEER; HXT Am-241 BRIl &3 D
Kl 3-23, ReE D HELIN 3 keV@17.8 keVo
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0.8

o
o

Efficiency

o
N

0.2

1 | 111 1 | I T | 111 1 | I T - | 1111 | | I T | I |
0 5 10 15 20 25 30 35 40
Energy(keV)

B 3-22 iR PE/ME BBENUMEMHL. ZEAGERN ST, HEXKERMERL N 850

cm?,

4000

T
24

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

1000 - =

0 Il Il L I} L 1 1 L I

o} 100 200 300 400 500 600 700 800 900 1000

E 3-23 EiR LE/ME JlE Am-241 FRE#E. KA =/NE5512 13.9. 17.8 f1 21 keV,
EREAL HIIEAL 59.5 keV .



34 KRR X HHEREZEE (LE)

AL 45 AR H Chen et al (2020). LE [ 3 BER}EAT 45 2 A5 F 4 A 2500
2R 1-15 keV Z A REIE 23 (150 eV@5.9 keV) il AI 2238 (1 ms) M
M. LE 845 3 ANArMar TAEMERMES AR, b —A st A 80
& 8 MR, AR S 4 B CCD236, — AN PRI R A
128 cm?, SN 384 cm?, RN B EI LA 3-23.

OO AR S

FHLET

B 3-24 LE —MRAUSBVAS WA RE. ERKERSARES, FERRSTrRELE,

TERAMTREER A EAUAE Bk st 8 MUk ELAY, A48 7 MK E A 1 AN
HEE. BMRKEERCY 4 MBI, FHEESEE 2 MEEFRIT, 3L 30
ANMEBE SR IT. BN KHEBESNEERN 53.5 mm, BF 34 (1.6°%6.0°) HIGAI 1
AN (4.0°%6.0°) HIG. FEMIKREARIIES L&A 2 MKHE BLAS ook ey, J
F—ANK (1.6°%6.0°) HiG, H—"A (4.0°%6.0°) HyG; &AM HE B A5 5 e ib
N 27.5mm, AE 2 M 50~60°%2~6° ] HLIT .
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SEEUL BT, B R0, IRREHEEL A 3 DM B SR
e (1.6°%6.0°) #1175 60 1, (4.0°%6.0°) #7184, 4iEdh 6 4, 2R
Y (50~60°%2~6°) 6 > FE—MHLAEH, ANFRAIHEE A & S Ic i R AL &
LB 3-25,

I N LS

1 B AR O BRIt — ]

BOME

#
.

B adTsE" 1 LR
!

;W qsb-BRTw 280 1 L.

B 3-25 LE #EEBMG AR E.

LE WEEAF RN BAL VIR T 260G, TREEZ S RB0ER, #EE AT
22 AR W Il S, TR S TR S5 A &R, DABE LA RS IR b B
AR BEE I . Oy 1B IEZ RV ] CCD £l Lif Rk CCD TR, i
BRI Nk e 7 BRI . v E A 3R B DU A AMIRE % —)Z 0.2 mm (8 A,
PARRAR 2 8] v S 2 Ay L3~ 1S 5%, B R R BOR INIRET i 2 . &1 3-26 K
HEELES . WICRRAN B A2 54 s 7
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— RS

/ Bi7 375 JBL 22 2 s ol

B 3-26 LE KAEE . BB, PARBEmE.

AL A gty (LB 3-27) BAMEHEIRInsRm, RN 157, MR
15549 8 mm, LN 18 mm, (EE thF RIS g (I AA e, 30 NGk
RS, AL AL LR TR (50~60°%2~6°) EL/)N, NuRAMES 73 1 8
PAIeLR, FEdEE e FER N TR . H0 e B2 R i s A 27.5 mm,  HRfkAb
29 16 mm. F 7 ELAS 0 3 AR FR T BOR %, ZE RO Hh AT LSE I KR
DX A S M R v LR R R A 1 BB IR A

. 4

B 3-27 LE W EBREEMEEHEHWE.
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BRCX S ERIED G I T2 BT RE R i TR A B AR X B, IR R R ]
R ORI SRS 5% LE R 1052 m, K LE SRIMAHE s . N T
i 2 R THER IRBI LRI EOR,  fa B X S ERIE I R R B w1l
RN, RSN AR, TR R IR PR R R /). IR —
Ry MR A “HRIRBELZ /AR =R Hod, R E I RZIAE 200
nm feAi, TSI IOG, RS E AR 400 nm /oAy, T EAERZ R
X BRI T A R s BRI 0 2 AR R A AN GRS S [ E A

LE & 3R A7 281 (Swept Charge Device, fij#k SCD) 1M 2% . SCD
A& —FRFRRIY CCD #84F, & LAER Al & FEAS X HEOEF I BE R, LR
IR, I 20 R AT LA E) 1 ms. SCD WG RRE/D, B BA/N, M
WAHRERAG, FTEL SCD BEA BT 1 Be 4 HEAIT 18] 23 9%, [ B0 e B AR o m]
I REZE 1 keV. CCD236 @&BATHEE e2v AR %1124 LE Wi HBCA W SCD
RIPRINES (L 3-28), A TR MHA AL 4 em?, &R 23 900U HE BT
INERIEE RS . CCD236 axfFNERAIRZ /MR, HKAE (1-15 keV) X HE06T
NS E] CCD236 PRSI, 2724 7237kt , ol P REE BT,
AR IIEEELL T NG RURE R, 2 s RE i IR BT, A 23 B
s s, I N B e R O B RO A e R AR S

@z —

|‘ ‘| L
@1 — — ._«\':’11

Charge flow

o1 —
(5]

&
[

B 3-28 CCD236 ML HIREEMEHIS (ML THENEEF L),
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SCD 7£ 7 [A] 3 AT I 2[RIy FRORL - P S 450 4 T BSOS FRRUE K. R T HE 4 4F
i AR BA B B A BAR I 5 7K, SCD 75 2 LAEAE-80°C~-30C IR
S SCD AR AR IR EE 1 455 it A P AR 2 A H 1~ 2230 B A, [m] IRl i P
RIS 7= R A AR B, PRI B i 2 A SRR SEIe R, BT
R4, LE FREE 2 W3 ERIN ) 140 eV@5.9 ke V@-50°C (7K R %
321 220eV@5.9keV@-50"C . LE (PRI WIE 3-29 , B HraE bl i
A W 3-30 .

300 ' ' ]

Effective orea (eme2)

Energy (kev)

B 3-29 ERPE/LE MHENREMLE, HHMHEAIN keV (LiX.B. etal. 2020).

Resolution at 5.9keV vs Temperature
600 - 1

—— Unirrédiated ‘

"L 3x10° protons cm?

>k
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
Ll -
150F ,/ /
E . L L L L L
100 100 80 -60 40 20 0

Temperature (°C)

E 3-30 EiR LE/LE e B HFRMEEE L.
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A a SRR Z ARG R, 6 ZOME R AP IIER 3T R TR Z 5 R
iR,

3.5  FEIHFERNE (SEMD

BEALH#IA 4 H Zhang et al (2020). SEM 4TS5 H i R BEAE B2 [A) 5 HKL T
WEHE R, AEIRTEAPATRIIMG T OIS, R Oy Of b o i1 22
fERIa AT 2R M EWE . SEM RIS SONmBER 7 MmRE L T, 7] DASRIGAE
BN ZIR 7 Reis . B R o5 s R oA A T R A A RS S

K 3-31SEM &Rz,

SEM HHfE/EES . M1 AU A M4, BNSMEE M E 3-31 s,
HrP R 16 MR Rk | AT 1 AR TR k. Hlsm
I PL B MRS, A AR LT 2800, SERG T 180° RIRLT- 7 [a] i I &
i BE T AR P IORE I & . SEM EES K 3-4.

# 3-4SEM HIXES¥H

RE5J5 RSk LT BT Rk JiT REME Rk
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]

(FWHM) 180°x15 30 40
=200 keV (H 0.4-1.5MeV (6 Bt 3-150 MeV (6 Bt
LI e [X ¥ 1H) 1H)
(FWHM) | 1.5-200 MeV (i >1.5MeV (1 f¢ >150 MeV (1 &
¥ 1H) 1H)
BJ ] - 5 1 #

3.6 HEmETEFHARER

IR T AR ) EEH ARG LR 3-5, =N 19F o AR L E
3-32 , AEMAGERE 3-33 . & 3-34 FIE 3-35 .

® 3-5 RREEEZFENTEERRIE

A AT HE HHi 5 ME Hi5 LE i
PRI 2% Nal(CsI) Si-PIN SCD
PRI 5 58 T AR
Cem?) ~5100 952 384
1 1 2 4
20-250 (Nal)
. 40-600 (CsD)
MMFEX (keV) (25 4 5L 8-35 1-12
100-1250
(NaD)




3 AR 2L
ey | B R
3 AR *Ewﬁi'li‘of@
1.1ox5.7° (16 | 4, RN (212 e
wip ewiny | T IR R |
D 579570 | A6, Hel 1| (7/\ .
24 NGRS A U
4oxao (2 /) 1A
1 50-60°%2-6°
24
ReE 7 o 0 0
WA ~19%@60keV | 15%@20 keV 2.5%@6 keV
MR ENFERE (20 :
) 1" (1o)
I 6] 73 3 4 us 240 us 1 ms

Area(cm2)

10’

10"

I 2
10

Energy(keV)

K 3-32 RIREE=AEFHHRE (Zhang S.N. et al. 2020) .
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14

— E

12

-
o
T

Total Background(counts/s/keV)
o]

4+
2\\‘/
o .

10° 10’

Energy (keV)

K 3-33 EiREE=AHHHAREKTFE.

10°
| =
3; ME
510" {IZHE |
= '
2 402
QD
)
-3 | |
10
10° 10" 102

Energy(keV)

B 3-34 BREE=ZNEFAKSENNREE (100 #, 36). HPBLERRAERBGEHHKER
SR, LEMAT ARMITHRZENRE (HE. ME fl LE AR RARED R 1%,

2%, 2%).
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107"

R

E 10_2 I ——— - e — o ]

2 T s e

=

2107 {|—LE

& ME

—HE
1 3 | 5 3
10 10 10
Exp time(s)

B 3-35 EiR PE =18 IEWN R SR RE R F A (36). HH LE: 1-6 keV, ME:
10-20 keV, HE: 30-100 keV. BL&E REREGITHENLSR, LRIANT RRMEHHRER
iR%E (HE. ME Ml LE FRRME T REREDFR 1%, 2%, 2%).
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4 BLRESE
4.1 iR

ER R X SFHERIBE (20-250 ke V) 1K THIFURTAE #0037 O LA FLAE IS
F5ARPFIR R AL ST U T DA X G smbs. SR TR RE TR
PRI R AT, TN AE X S 2R Y AT e IR AN do S (R A, SRAFAT Y
B X I AR EHIR A, AT BRI — BT A X I 2E B R AR B A X S 2 A S
WULA.

HIR TR AAIERW R (1-2250keV), iZAEX KB M3 2R AT LLA
I SHE T X 55 A XU B S AR S B 70 o AEAE X 2R REIX (20-250ke V),
IR P 72 BT A 78 M3 25 () S B v A S K IO PR INTET AR, A CZE I X SRR XL
BRI RS B . R X SHERREIX, IR AR E~1keV, H
HA BT RE 5 2 HERTE (0] 5, 7T DL G 0000 = YR R 28 AT O 738D
(Il AR, TERR X G2k BOW I S LS AR R VR = A S5 T B A A

PRI, AR TR B IRTE 1-250 keV X SRR ACIRRTG FE B . M diih &
RS, REGVEHLIT ST X S 200U 13 R I Ak A A5 Al s R A S5 A eI
A, PRAR RN AT, WA I AR A AT S R D B Y e, AR
PRI SEAPERT, B FCREER P& - R R R R . T2 0TI
FRYR A 55 AL SR 22 B 9T 1% 0L 7 1] Zhang et al. (2020).

42 FERAPNEEARE

4.2.1  HRIE A SRR
42.1.1 FRlZEHp

WA EAURF R N XS EOUR 2 G Ak AR A T AR & o
OJTTE, T HAE X ZR B A A R TR RO 5 8. I 52 BB — OO T A
R 2 0 U i) Y88 SRR M R A L T LRI R i Bl LAS T (R BB AR
TR E PR 2B By 22 RS0 E AR I — AL LI i« 2R 122 BUTERE R B 2 k0
IRREE SN, AL BN Z RICE W FELN, BRI R 2HEE; K
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BUB 0 m BEAUR,  IFSUR BERLIE A ANBIE 7T, A e RE R AR TR K 2 A

R4E INTEGRAL Fl Swift i REER, M RN X FLmG R A2 HRT
PR, FHFHULX BHEXUE AT S INTEGRAL (1) ISGRI #1EF] 2010 4 12 H kA5
HIEE (Birdetal. 2016) A 41 1 939 AN, Horb 39% Wil sh B 2%, 32% 4 X 4t
XUR, B 129 MR E X WEAE (HMXB), 116 MEFi&E X FHEIE
(LMXB) Al 56 NRALYE . Swift/BAT i X HHZIKK 70 A H 45 5% 1]
(Baumgartner etal. 2013), 7£ 2004 £ 12 H % 2010 4£ 9 H#ila], BAT 7E6# X 5
AP B (14-195keV) HARWF] T 1171 NE (4.80), BIETEINE RIZL 711
CH PR RS 3 B R %2 261 A>) RLAGAT TR 281 />, Hedt X2 4T 186
Ao ISGRIAHEL T BAT SR, SRR & A /N (ISGRI [HIFH 1000 cm?, BAT
MR 5243 cm®), {H2BA MBI (50%%65) (ISGRI A 361 ~FJ7 B,
BAT 4 3800 *F 7 B), DAk, A& BA G RBE, FEIFRRERIKK.

IR PR X S B KR A R s, EF AR TR E
T HE A . 25 A KRR ST B (LED, " REEEE (ME) LK mRE i s (HE),
A DASEILAE 1-250 keV MITEREBE &5, 1A F~3 mCrab ()RR REE, JFH
A DAZEF 3 2 JE AR R B A0 O T-HERD (R, (R S B s iR g
R

PUAT AR X 5 2R M i AR 3 L R I T R R AL AT X LR AR AR
il INTEGRAL K I 1 [ 8 X ikt A b R . B, RIUE 28
(IR X IR R U BT SR A ) R T Bl K BRI TR K R B bR —
BRI YR R R L 5 P] e L4 -

(1) X LR AR B I 18] )RR Bl BEAFAE R G A X 2RAm A, i iX e
155 Z AT X 2 PRI &5 i 1 RBUZ AR A 2

(2) ] BEAT B X S 2 RARAE 2 B 00 R IR R BN - ANREIE 2 1L 8 (1 HR R
o HL R IE A BRI 0 BT AR A . EA Tl S X R TR X S E
TR X GG T AT R LSS, AR AR, R B ) o A
PR UL RE R, A2 U AR X SRR IR
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A1 H ATHIRE X S 2RI AL K AR . RBUZEUR, XY R PR
], AT B AN 7R RSO TR B AR T 3 FA0L I Y B R H A

42.1.2 XSRS

R T A4 2 R 2 B RO R R S B, R AR TE T 43 e A2
BN T BERANRIX, BHGHEATHREN . 2RI PRS28], BARER
CELFERZER) R4 22 4242 10 BERIX . TEARPERT 2 458 8 4 F ol
MRS, 7 Hm 1 R TR BT AR R R RS, o R T SR kAT T
. ETIREA 2019-2023 X 4 FizfTrh, BMUED CERBFZER )
43N 50 AR T RIIRIX . £ 2023 fE 2 )5, BE%E LEIA #l EP TR 2 E 5L
1847, EIR TR M4 S AT T ORI . R R, B PR
PREZ EP TR IO, HEAT [FD AR TR, %A R TSR BME S 1
SENT, DL LI AR AR R ¥ B8 BE BRAE 9 o 2 8 31 T2 48 1) K BH 2 [ £ S a0 250K
T 70 B, HRIETH LA B AR R AT DL R DR LR AR A A . RIS TS R
(] WA K R WA R 4-1 R TESE E RIS, K 0 o 22 HE EHR -
EP/WXT P [FULII 202 = R R X
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R021-01-01

B 4-1 B L 18 MREXHI AT LT REER. 18 MREBAHIND = 0°, HENTE B

A BIRL = 0°,20° 400, ...340°,
ER P EMB#NE, FESHOVRRX R, AfknEkg, Bk

FRE . Hody, FXEEAEE N 7° M 10° ; FAfBOEEIREA =84, 2950
H0.1° L 04° L 0.8° 5 FFIEEA =R, 7518 0.01° /sy 0.03° /sy 0.06° /so

R021-04-01

R2021-07-01

FU R RIRRRE B AR, W DR RS B 4

42.13 RLE

#E 202343 31 H, ERTECHRERET T 3533 R/NRX M
W, PR T AR A (B 4-2) 0 BRI/ R IX 4 (1 50HE 200 508 20 A A Ak 2
JE 2P AR IX IR, M AT DASRECIE (1 It s A0 AL A S o [R] I ) P A e
FRABTR, 32T XA R, B EREAME R (Guaneal. 2020). & 4-3
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JEoR T — RN R XA R R AL PEEE R, e RO AR, A B ORHEAR
2 (Y] PSF AR HLL 5 o K 22 U/INR DXCE i R 45 BRI K, T ASEBIL R AR

AL R M

10000
i 1000 %
0 £
s
100
10

E 4-2 B TEMNBEREFERNFEREE (Saietal. 2020),

-, 0.4
® 0.35
20 £ - e
. 0.3
@ ’ [
£-25 Q 0.25
o @ @
.c = w1
x 0.2 ©
w L=t
@ -30 =
o v 0.15
= W'sw & 0.1
-35 ‘ Ty, @
4 0.05

-40

255 260 265 270 275
R.A., degree

B 4-3 —RPREFAHERNEIRKAELE (Guan etal. 2020). ZEREEPHRE, HHE
NP L (B MERERMMLE Be) KRR

AR R SEE 800 AN CAME#HT = IR, Bl 4-4 BoR T ENIHE
HRIBALFR R HI0AE, B 4-5 DL Swift 10243.6+6124 YN, IR T =5
S St JEC )R P O ot 2 o B 2 g e M 2 A R R S A T AR R PR
BT WL EE
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29
S IO R

B 4-4 REEERWBCEEARELF R TR (Saietal. 2020). LR: E8
tb>3, B: E%E<=3. £/: Swift & Integral & MAXI BRGVEREHIE. E. . TES

HE LE. ME fl HE 4 8.
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SWIFT J0243.6+6124

1000

5001

Count rate (cts s™')

1000 ME
750
500
250

Count rate (cts s™4)

0.:‘ N i ... ] | k'.--.,,,.,..’ '
10001 HE

7501
5000
2501

Count rate (cts s™')

04 ) .
58000 58100 58200 58300 58400 58500
MJD

B 4-5 EAEERI% SwiftJ0243.6+6124 KR E MR LR (Saietal. 2020).

RIUHE 2 B TR A AL B bRz — o Horh B4 BERUE RN
IR R FIHTIR, W MAXTJ1727-203, EHR TR 75 R — REM 2 & 1k, LL33.8
o B EMEIRIF] 49.4+/-1.5 mCrab [FJ5E (K] 4-6) . EIRARIE H 45 K S % Sai
et al. (2020).
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-10 F

LY
sl * |
w g -
o [0 @ - .
> .
°H @ - 9P R
Lj [K (@ . &
g0 T . .

L]
° |

.30 b s
L T sy s, s L
260 265 270 275 280 285
R.A., degree

B 4-6 HERTELL 33.80 EFEMIFMF] MAXI J1727-203 B K, WIRA 49.4+/-1.5 mCrab.

4.2.1.4 sz R

10° 10! 102
Flux (mCrab)

B 4-7 BREFHRREAENSBREHXR (B LE, #: ME, F: HE).

T R RIG T A, TR REIWE 4-7 B 098 Em R R
MR E SRR AR R B AT 75 2 52 BRI A & 2507 B 1 4 117 R B
LE~3 mCrab, ME~20 mCrab, HE~18 mCrab.,
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42.1.5 FORENME TN

R T 38 R M ) 2 R Y ARGE T CRNVRE AN R RE B R D AR
USRS LR B s R R e R LR, e 1 R I A T B

POk AR AR AT T R AT IR Hbs B E 2RSS SRR E
FOR RS S 2 P BORN 22 RS Bl RN, Sxek A LERD B (4 v e AR YR 4L 2 B
REIE A T o X6 L PR A% o B S SR SRR SR T BT Ry (1) R A b A2 [R)
eI B, BEXEIEIEE B R AR H BAR I Ao n] St v 10 22 S BOWL
DATEIN T 65 (2) He i) A AR 2R DL 0 IR KD AE S REVE , T AR
PREERTFNIPIE

422 BRI R RGN
422.1 FlZHER

BT R N R B R R G a WA AR NES (RS,
6 5 OB T I B AT AR IR AL o (H R X L KR s A AL AL
W HAT I ATE R, 75 04 T M R i B AR AT o 7 B AT K I B i SOk (High
Cadence) Hifll, VPAIRTSHE 2 B EHEAEA

4222 HIFEXUE KGR R
PR SR B IR — R NN TR R RETE RS, Y A (R B S A s S .

(IR UAE X S ARERIT 5, X T IR Py X e 28 X oK B RAR R X
SHE6 T/ Compton BT, B R NARMHA I Compton HIUMT . fRAEZSI fE
WRFIE N IE TR, B X S 2iss, i n] e LA 38 SO 70 DA SR R Bk 2%
JCERGEHE s TR AR T ARFAE 2 IR WIE % (QPOD {55 H R M2 i
(1) rms FEAREOR . IR R AE RRIF XU R Gek ) IR AE A5 18] il AAE 1-250 keV
M e BRI, IF e O ER A TH O, 4 IR AR b, R RE
RORIG N 25 58 B BE W SRAE U REAS o SRR TR A PR I XU AR R AR 2 i A2 7 M
JTHE EAT RS, JE ISR I TN AL P A (DA, AT DU S R A AR A A
[F1) S 15 B A2 P R AR IR AR RS X P A o o A0, e 0 A 8 S S S 2 P 1) S
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IRV R FC 4 B8 A A LA 454005 255 S L 3 22 5 BOVEIN - 00 e A I el 25 341 ]
I S X S L Btk A SR AR O, SR 45 45 98 I BUI) BE T R 7T
SRIFIE I B R RS R A S AR S LA

PR B % 2 AR S AL B S RS o FEm PGS, 46 5 tiok B R A
[y AR T, LT MR e L BN AR A A A LS O X 44K
RS DL R R T BB SR (B RMS 5N . 7R BES AN, TR s
AR B, FLRETE A AR R T] T SR R SR B N AR A AR )
DAJ SRR B I, DR R g0 i 26 1 R IR SURXS R . & K By 22
I I RE T 23 AT SR AR B iR N AR E BUE A B (045 S, 85 Th A 1 e AR gk
IS B 471 2R SRR ) B2 9F 5 & (McHardy et al. 2004), DLACI&) SCHIXH S BB %}
M X SRS QPO /55 (Ingram et al. 2010) %5, EfR P EAER X Sk B
TR &, OB TR S B A LA 5 B AR . (2, BRIRRUR 7E R
RIOERSICE —BAER &, i 3 keV BURH X SRR B 0 B 2 8
SRR, A AT FAS S IR BE 1 43 A7 5 110 2R A U ABCHR I 88 1) B0 U0 2%
SHURII AR RE T, FLI R) 2 B A A 2, R T R AR G AR I 7T . T AEAE
3 keV ¥ RXTE FEKVERE CHAM E 7338 HATE 3-20 keV LT HIRTE,
1M H CAAE 2012 445 1 TAE. DRI, S0 T SRR OUR s BGS , EIR 2 1) LE
A ME H A E RN L R B A (I TB) 20 9%, KRR X SR AE T & - AL
#MMB, FHIERAE b BARRMm .

4223 HTFEXNERGRE R

WRIEHEERAR, 72 X SEXUES N/ NUE X SHEXUE (R
DVARST B X R ZUE , AR 5 &R/ T 2 2 A K FH BT R FIERJiUE X 20U (1
PR R X LR, fERRERTZ 5 FR R Pi2E (van den Heuvel
20090 EATIAI B 0 AFFEIEATE B . (/DB X T EXUE T, ARl
WA S A T AR R, A /MR X SR T A
F s P AT B R A AR R TR IO B (Frank et al. 2002). £ K5
X FEXUEF, FEEHEZ 0. BREBEEEMB MAKMNLE (Be £2), H 12l
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AR R B E R B A X SRS . tEA Dy O B IE B B4R 2t
SEIFFEE, X BTEIEEE Lo>~10° erg s fEA& Be BERIRHR 2 IIE, X 5
A RETEE N~107-10% erg s o (HITAERATHI AL T — AL LU E ROV ER
PR (SFXT, Sguera et al. 2005)

NFUEE X ERRUR ) XS 2R A R A B EGRIR T BRI e A
Bl AR AR, LI AR AT BE TR RF A X BF FE 58 5| 03y T SCRA RS 1 RO AR AR i
4 iy S5 A R ME.

ST KPR X FERIUERY, KR IRAR R R TE i 1 h 7 R R
T SIS0 » FAIRE T J5 14 T U o) P o i P R 5 T 0 2 A BRI XU A 2
A8 (Meszaros et al. 1988), il 46 Bl 45 v M e Ak . RUIR T AR X
SR THAR AR kA R Tt FU7E s R B B e AL . KT X SRR AE R
SRR 2 TE B R SRR M 2k, e Re s bR G K Im3g i, Mm% h~10" &
Wity 7 R MR, T R e A o AR R X G 2RI B X FE, IR LA
HA 1-250 ke V 1) 58 8 B R 7 Ak 3 A T W0 INRR 732 552 i k3 2 AT 1A e e it
USRI, FH DA E K B XS R0 1 T R IR 5

4224 Wi T EBEKENL

fhrp B (TRIRRIE R BB e D & — Rk rh 12, X RRAR AT s
Y. KA. BRARGAS DL G RERR I B Bt Re s sl W R PR
AR SR X 2 ik S AN S 28 A %% (Duncan & Thompson 1992). ‘E4/]
) B2 A R . R AR, R A R S A B H PR3 T R I I
Widh. Wirbv R X SRS A et W HEh T RLE X Rk
BRI R ITE S (ERR . AR R ) . X S 2 s S L T
WA 115 R AU BATHEAR IX eI SR e s VR, AR LI S
I HA BT T 303 R A2 S B A B i)

FAKTT S, WNEED 5 20 X S 2im sy, v UAFE B AT LR J LA ) .
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(D Wby 2E X gt Eiti: (2) thy B n Lol s 5 8,
(3) Wb B2 ik TRt 22 WinET: (4) Wb 7RSI
SR TR SCHR o RHR B b R AR I, A B T BRATA I A
B, RWHEFE RGN, NI+ 2RI . i, K
M7 2K BN, RO B Sdg R, SR H LA HIBEAE (glitch)
LR, R E IR RAR BT A o BRI, FEAEAERELE X 2 BL
RERREI. 2013 SEAESCH X S 2Rk B2 rads WL 1) % ) 391 0 S i B AR BILR A
LARRER X SRR . frh 7 2 0 A I AT G 5 N A A R A ) 2 XA
BT oK o HHR T 2 PR SS L FRT N HGE R , JEAT IR AR FE AT DR S v e A
HLA .

4225 WAL EEk

BARE TRk (Crab) FIMWLEE KR (Vela) ARGRA) X L4, [
I} Crab ik B b B E AR . 85 TR LA LI AT LAAS 20 E A T IR ARy
MRk e RS, T sU ik eh R RS, X AR ERR. 556, i
JUERIL T Crab B AERBEBRA LG, ARREHIR 2RI AT DAFERE X 55
LR BN T BRI DL AT 7. LA A Crab JAf B4R 44 SR 2 WAL
SERK R B — B R H AR

ik e B2 22 P R A g 2 ik B R AT L A a5 2 —, TR ik oh B e
S PR AR o MK IR R S HE ik b FE 2 R 45 44, FRATT R Re A BIAER T Im] B2
NS B MANRI I J7 R, 30 AE SE ANV f PR Rt ik SR 2 M 45 o o SR kb 2 1
FERMTE R AR, WA ML kP B R D) “ ISR, RXTE T2
KIN, Crab kit B 1) X 2k de BRE K AE 2B s AL, A I A X6 ] BE 7E 5%
s, e AR TR, RENER SRR, RUEIRAE BT e K AR S8 AL
1k, B BT ARE A ko B B REE7E S (Lyne 2013; Zanazzi and Lai 2015; Geet
al.2016). F34h, XMk de Bl pe B A . CAWIMERY] X 4k 5
S FL K L TR AEAE AR 22, XA ZE RAE T AN RIS IX 2 A AL B G &R, 2
WLk G2 1 2 B 4. R ER TR R8s, nT AR 5 58 1Y) RS B va R
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Crab ik 22 BBk b e B AL BEAT BT 7 [N IG5 O OO At , AT DASE SEAC
b EXF Crab fiki 2 (1) BEFR ST RFIEREAT RGEHT T

42.2.6 XSRS

T EEERE R A H bR 22 OO€ RO, SRECK B TSR TE R
CFE BRI (R AT RE &, I LATT R vaohis 32 OIS A8 B LA R 58 2 B v s P RE 1 20
RIS & T8 L ORI 2 F AR DU, 5 8 W0 0 fid ok B R A
T AL 70 e 0 25 DA B ELAth X AR IR B ) 2 R B 0 45 ) M 0 45 2R

4.2.2.7 FERL BT S &5 R
(1) Crab B

ERHR T2 T LATE T T8 0 RE B V0 B X Crab ik J2 (0 ik i B v A 3k 47000 222
A CAMMINEEE, FTLATESE KBAR EX Crab ki & 1 BefE S RHEEAT &
Git7t. HEl, 1F 0.5-8 keV AEBCKT Crab fiki 2 B BE e 3T R AFI R X 545
PR FERZ XMM-Newton Fil Chandra, FI#E KA 7%HIA A (Burst B0,
JE# IS ) RGAFAE I R IR IR m i, L FIFO (first-in-first-out)
Gttt , SBURZ HOIHEFE, MRENEEE A RAR I T A il F51 115
B, SEUR 2 HHIHE A AER) (Tennant etal. 2001). [ EHR TAE/LE R34
RE BORE2 H SEIMRS B PR R 67 20 Al R 0 B 45 2R o EAE X 52k (5-200ke V) BEEX,
RXTE Al INTEGRAL 5 TLE A7 K it A 2R s, (B8 E] Crab B =K
X SRS AT BEAAAE AR AL, SAREE BRI N SRA 10 kG FE A AL AHTE X S e
545 EE % L. RXTE. INTEGRAL ! Fermi (WA 45 R0, Crab Fkyh 2
X 255 Rk 2 ] AR A 22 08 S sE A OCHT (Molkov et al. 20105 Ge et al
2012), AR TR [F) Bt RS 45 HH T A 1A RE A7 22 il s e v A R 00

%tF Crab HIZMAHBERE 2247, RXTE FIZE R ILE 4-8. FIH A HER TR
X Crab Bk IO, 2 RELAERA PIAHLL 2 fRRE TS, Q1B 4-8 BT/, 1245 KW
FE[A] —ARAL, Crab kit B2 H1EEHUE FERE B ALY (Tuoetal. 2019). %7 Crab
bk e ERBE I Ta) 4k, RXTE M4 R B 4-9 (Geetal. 2012), SR DA %



5 RO i b A TR AT RE s AL, 12485 Rkt — B b

Crab 5 X &Nkt Z [BAAAEMALZE, ARG 2 2 B ARAE AR A0t /2 B 21
WHFEEH bR . B TR W Crab 1 X S GAHX T IR B AR AL 2 o 1K 75 S50 F,
R [E ST MR, A vtk g 7S (s o )RR 5 e i BO S 0, H AT
MERINE 4-10. B 4-11 A B 4-12 Frox, R UEIR A AT DLAERH & AN 5 5

BoRARLL 2, S Rt — D .

1) PR 22 R R L Ath i 0 BB P s ] o IS o 7 22 1 A R AR AT 9T (Geeetal
2020a; Wang 2020). & 4-13 ;2 EMX] Crab BJEHIERAR MM EE R (Ge et al.
2020a) . 5 T AR AL A TR UL, 77X PSR B0540-69 (1 ik AL 2 Xz (PWN)D
5k R SHIR S 2 18] A 6 6 RBATIE 7T W1 4-14 Fiim, PWN [RDGFE 7E ik

MR R A R IR AR 5 2 1000 RAT BRI (Wang et al. 2020).

! I I I ! ! 1.0
; © HXMT-HE/ME(11-250 keV)| ! ;
*  HXMT-LE(1-11 keV)
, | | & RXTE-PCA(5-60 keV) § los
2.5k e @ NUSTAR(3-11.7 keV) ERP
: B NuSTAR{11.7-75 keV) :
T T ; | |E
i e J0.6
H e
» 4 U
44 : : : 5 o o
2.0 e B R e it R L T
- ol : | ¥Joa
+ st : ++
: - j H0.2
— : 0.0
1 1 I 1 1 1 I I —-0.2
33 0.1 0 0.1 0.2 0.3 0.4 0.5 0.6

& 4-8 Crab FIALAHA I I CRIR EERM WML R E RXTE/PCA. NuSTAR XfH., Tuo et

al. 2019).
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5.2 5.3 54 5.5 56
Epoch x 10*

B 4-9 i} RXTE /3% Crab K X HEKMRERIIEIL (Geetal. 2012). J5ER PCA K%

R, ZAAE HEXTE FMLER. N EBFRKR: JERBE. SUERELL. & R

WIEKIFEEE. FTA MBS T HE. SRRFERMUENER, RRRBM PR
DELER, BREFEHWILER.

A 4-10 FEERLFUER BN EKFE, H9 LE MM S ME SFEMME.
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o HXMT-Nal

0.04 I = HXMTCsl ||
s HXMT-ME
HXMT-LE
0.03 F O Fermi-LAT |-
@ .02
o
k]
wl
(3}
o 001 1
4:' ] . I L]
°T '# A .
-0.01 l { 1
1 1 1
2 4 B 8 10 12

Epoch(MJD-57990)
B 4-11 ZHNEENENSE TOA B3R 2, PL&5 Fermi_LAT X .

JO5344+2200 (rms = 50.143 us) pre—fit

= |
7 o
= 1] | ‘x
9 | B
g oo s ! g - 4 ~ % 7 =]
N il |y ] |
o ji 1
]
5] |
@ W M
D il e
o X | uy
,:. o
| &
q i
' |
o
ks
5] 4 2 ] 2 4 4]

MJD-57997.8

B 4-12 ERFWEZENRNEE TOA, SHBERMBRTE GIRAAIFE.
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eles | @] 15fcsa 1.~ (©]15[a5 *‘\“(:
| |
| |
¥ 4} | 1 1 1
m | | |
- | | |
= 2t : osf ! sp !
e [ I [
| ! |
L ] of= .
L) S ® 1} i M
— O | - 1 |
o [ I [ i
m | 05' 1 I*
P | l !
el [ obe ! [
2 | : *
| -0.5 [ - lb‘/.—“
_2. | - | |
I %3 I I
e -1F I |
-i0 0 10 20 0 10 20 0 10 20
Time(day) Time(day) Time(day)
B 4-13 RHRXT Crab KAMERZZHIMI (Ge etal. 2020a).
Year
2000 2004 2008 2012 2016 2020
I " I = I g I " I = LE
Swift XRT 5
S & NuSTAR 7

XMMM-Newton
- - —-Constant B

Varying B

1E37

PWN Iuminosity (erg s )

o

KA

SE36 1 1 1 1 1 1 1 1 1 1 1 1 1 1
51000 52000 53000 54000 55000 56000 57000 58000 59000

Time (MID)

& 4-14 PSR B0540-69 {IRAZ4 (Wang etal. 2020),

VRN ARSL it 2 ) — T BRI FE N, R 8 1 ke 2 I 7.
B 4-15 o, FIRRZBTFUIE RBUEZ 03] T NICER IIERSEE (Zheng et
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al. 2019).

x10° x10°
2.74r -m=-cal | 2748 —=-cal
—fit 270t — it
L 272f 1 N
P = 277
277 o68t
2.68 n 2.661
-200 -100 0 100 200 0 5 10 15
A a(m) Ae <1078
%108 %108
274F -—cal 1 274 —-—cal
cal cal
2'275 | —iit | 2.721 — it
: 27¢
“.o68f S
2.661 ] 2.68
2.641 ] 2.661
2.62 J 2.64
05 0 0.5 -1 0.5 0 0.5 1
Ai() Aw()
%108 %108
2741 ===cal 1 2741 —s=cal
—fit —fit
o 2730 ] o 2731
~ ~
2.72¢ ] 2.72+
2711 ] 2.71¢
- 0.5 0 0.5 1 -1 0.5 0 0.5 1
AQ() Aw()

B 4-15 BREKMNESFH T HEKER (Zhengetal. 2019).

(2) QPO #ilige

IR TEAARFEMRNGEE, 7TLERNE] 30 keV LA s Refast, wr
LIXt QPO WM B o A= AL LA H A% R . &1 4-16 o 1 IR 1A% B
TR IE AR MAXI J1535-571 H C 4 QPO 1 rms 15 08I 45 S (Huang et al. 2018 ).
ERHR TR T rms BERE R ARG RS R E] 1-100 ke V, AEB 7 75 Vi L RXTE
Too WA TR QPO RHAER I : B X LRI BAEAETR %, RUITRE
NI RS (B 4-17, Kong et al 2020a).
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Rms (%)

L
-~ —+—
1ot = | | S |
= . 10
+
+ e
MID 580B4 e o] MID 580132
—_— OPD: 257 Hz QPO: 3.35 He
1 oy —— 1
16 - - - {10
* +
-4 —
— MID 580085 LD 53014.1
OP0: 267 Hz —_— QPRO: 1,12 He
: e
i +
i +—.—¢.-_+_ 3 — 1'01
10 4 —
++ Mg
MID 5172
T ogma || e
- I L] . 2 lﬂu
+ 10 16
! IR Energy (keV)
+
-
 — MID 540122
QFD: 2.75 Hz
10° 10°
Encrgy (keV)

B 4-16 iR TEWM K MAXI J1535-571 F C & QPO ) rms PEREEHIEILE .

=@, Wi, 2695%F5 LE. ME A HE 94582 (Huang et al. 2018).
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model-1

144 2,53Hz
145 2.61Hz
301 2.02Hz
401 2,76Hz
501 3.33Hz
b01 3.32Hz
901 9.21Hz
902 9.35Hz
903 8.87Hz

intrinsic FRS (%)

T T T ¥ T L S R | ¥ ¥ T HEE L T )
109 10° 104
E (KeV)
B 4-17 BEEHEEIRWM MAXI) 1535-571 ] QPO rms FIREIER: BN K+ A
A, TARE X ST B QPO rms 43 H BB A#EE (Kong et al. 2020a).

FEH R B B X SN0 MAXIT J1820+070 I X B £RAFZA:, EXHR M 2
T BEN LFQPO (200 keV LA E). 7F 30 keV AR, LFQPO [FJAHALIEIR &8
FERT, 7E30keV LA EARRE T HAEIR o HECIEIE BE RE S A hnmo g in, £E 150-200
keV EBOE BB AE 1.3 s fEmBEBUIHRNE] LFQPO.  HBUR IHRAEIR LA
X RE B AR BGAT #8001 OR 2 BB AR T PR . X 28 Rk IR B LFQPO 7]
REALIR /NN EEBTR IHEE) (Ma et al. 2021; WL 4-18). 454 NICER M43
B, gt T RARER X S AAR I TE N IR S A S — B (Ma et al. 2022,
ApD): WHRMEIFAR NG, ASMNEEEAE R, RMS AR, 78 5 AN X 0w i
B BN SR B AR . BHAYI B A A, REARER A OC, B T BHASMX,
FHHIAR AR /N, Wk EAR G, Rk, SIAHGERARR R e AR . A X Ak h T3
WEIA, DRI, WA ORI A R B A A — B (LB 4-19).
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(a) B : (c) T T T T T T T T T
[~ 4+ LE:1-10 keV 0L
q%‘ 4 ME: 10-35keV 10
__ 1500k "'ﬁ‘h. 1 HF:is-JnDk:.-u’ 1-10keV
y I o i 3 4 03k ]
S 10001 Fi e, Yo : 0 F 15 el
sool ‘i ... " e, 0 .- s o 48-67keV
‘ | "‘"""'I ---‘ — g 10 67-100keV
58200 58220 58240 58260 58280 58300 %
(b) Time (MD) =
107
10001 z
; i -9
£ 500 “0"1 :
i [ |
% 1
= F |
|
200 !
| L L L L 1 Ll Lo il Ll
0,60 0,65 0,65 0,70 0,75 0.80 3 2 1 [

103 107 10° 10°

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

10 keV

100 ke

Kl 4-18 MAXI J1820+070 KB EEH QPO ( EED VAR/MRERBHRESKERERE (F

E) (Maetal.2021),
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=# - sim disk rms g
-&=- sim jet rms
12 | } -&- reconstructed rms
J' A 4 observed rms (NICER)
+ ob; d rms (HXMT)
jr _,*_ observed rms
10 f ¥
:. + -
~ P + e
£ 81 [
] o ..+,_+_
i )
: s +1+4
6 dod
i
]
4
4 4
-t =t = il = i
2
10° 10t 102
Energy (keV)
0.4
0.3 SER——————— ‘
e as :
=+ -** ‘
0.2 + £ '
- d *y |
o = :
B o1 +
: %
o 0.0 -
il
@
2-01 !
a 1
=0.2 79 -#- simdisk lag
sim jet lag
i —&- reconstructed lag
0.311__. reference energy
+ observed lag (NICER)
—0.441 4 observed lag (HXMT)
10° 10! 10?
Energy (keV)

B 4-19 = T-ZIRA NICER 4 H MAXI J1820+070 #: B %S5 K rms FEiEAAr FHZER B8
i, DIERWEMSRESIHEERE (Maetal 2022).

ST BRIANERGERREHREANR R B B QPO. THR-HXMT 7EM
D SERTF XU 298 MAXIT J1348-630 FIaa B R HUREZS EHT, RKIUAHEE T3S, W
00 3] SRR A PR A T /N LU R T v o XS S TR AT S T B2 TR AL A
FANGE WaRATHIE] T —AFE WA B U S IR B SR LS T B R AR
({1 FE(Zhang et al. 2022,Ap)) (& 4-20). EZIR-HXMT & W E] MAXI J1348-
630 17 K IAMRIAE 100keV [T B & QPO 155, 1MiH. B & QPO [ rms REIL AL
JL) C Y QPO HYZEAl. KIMBNADZE £ B B QPO RARHIELE WK, 1 C
Al QPO #HH #40(Liu et al. 2022, Ap]) (& 4-21).

ERAHTRBERANERARREMNZE QPO W RBEAEBIPSR. =ZR-
HXMT T RETE 4U 1630-47 18K 3ENKZSHIEAE H AWM 2] C UL QPO (2-
4 Hz), [F] B #8002 4E % 52 LA mHz QPO, #ii% N 0.06 Hz T {5 5 4E H 3] 50 keV
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(B 4-22), FEWMEIHT QPO 15 SAFERLE B EFE R IR . R X LM
B mHz R4 QPO B AR /b, JLWsf eI th o8 & NG 48 . MR L AE By ik %
F, AN RERC R T X SRR AR E M. BIR-HXMT HRGH T IX
Fh mHz A0 QPO THI L% 1-100 keV [IHE S 1H AL K% (Yang et al. 2022,Ap)), X
SO 25 RS T PR

HS
L 08 P . L 08 2 o
Ko - o -
& P LY e e £ 0 i % o -——
= e i i ) = o4 e H
| %10 ; - [ LBt ———— -
= L m—— N rete = alpopete
b Y T TS v g e : R, Y
Ha ) g el PRSI T ), . et D
g ¥ = 1 e
= . ran | il ———
s e
. 5
- s s pemsmies
ors| | 4 ||“|’.|»| m ] ot | 4 MI*‘W [
™ disk o H disk
&0 < | comptonzaton | % 050 £ ol § Comptonization
¢ = "
H h ot e HE 3 "4:"‘-""
58515 58525 58515 58525
Time (MJD) Time (MD)

B 4-20 EHR-HXMT WH MAXI J1348-630 FJiH1% & HIAEZS LT+ 5938 5 4L T (Zhang et

al. 2022,Ap]).

4~ EPS5:8-Q
4 EP6:B-0]
~- EPT:8.Q

s

. L
10° 10t 102
Energy (keV)

& 4-21 ZHRE-HXMT WH MAXI J1348-630 £ B & QPO [ rms f8#% (Liu etal. 2022,

ApD.
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24
| 0.064F F— A
ol f=Alog(E) +B | 7 F=Alog(E)Y+8 .|
—ub  A=268+£039,B=751x106 | ¥ ] ool A=0002+0001, 8= 005420002 % p
£ = A ) 0
E ¥ 1.4 20,060
Z 16f A8 ] {1 5 |
2 | e B
g 14 r + | i L;—_’ 0.058) —0—«
1) IR g
0,056
10k
ghat L 00545 . -
10° 10! 10° 10’ 10' 10°
Energy (keV) Energy (keV)

B 4-22 ZER-HXMT Wil 4U 1630-47 mHz QPO K rms f8i%4F ¢k (Yang et al. 2022,Ap))

TEETFAXE KRG FeHh, 2R TR B IR MAXT J1820+070 4 K IEAT
TRREREN, MAT ENTZREST IS, PEH T R RS R

BRI TR R A IR, SRERUIR I B R U RIS, 225t
T ANR A BLS (You et al. 2021, 4-24); i FH % I 7E B A0 8 AR v Jo 2 W 5
P, BETRELLRE T, RSN T R B e, R BXANR R —AMIC E e SRR
ARG, 52 R AR FNAE 3 70— 2 (Guan et al. 2021, Zhao et al. 2021, & 4-25);
WIFFE T AR AE R 2 ST ) AN [F) AR T (1 g 7 i 1) DA% e e R AK, , R IR v A0
(BT 1) S0 S Y A4 5 R il 1 1% 418 008 0 2 2 AE DG, 3R B A AR T B A T A
() BEE AL I RS (Wang et al. 2020, & 4-26)

MAXI J1820+070 2K MEIR-HXMT M7 55 7 MW IFaA RAE S 2 s LA
JJm B I e R AR, DR, $RAE T 0 L BRI XUE R G0 R A A SRR Gl
NBERS, W ERIBES, BRI BRREFREAS . HID f (A R 2 IE 5 R kR 1
WA, HRBREEFBAT DM IERI LR R (B 4-27); G563 a0 1 ailh
BRI AL DL R REVE 1) 78 o5 N i Al (1 4-28), X BLEh RS HRZ IRAEAE LRI
BRAeFER (E 429 HANESHIRES, ZFRENNTE. #3) ik
HMNAURIVBEL, BE N BRSBTS B A R AR R /N B g 1, Tl e R R S ek
BENBEAS, BT A B T 7 o AR AL . HID (1) 26 A% 1F 3 B B R R I AL S
B b BT B AR I L K B 3T #2 (Peng et al. 2023, MNRAS ).

I VR B R PR EE R -HXMT %5 MAXI J1820+070 NI, J§amfstd
TEBEREE. ZR-HXMT BA T 5 A2 B B N, 78 23R X 82k XU
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A MAXIJ1820+070 HOUL 21§ fr oA WA AR EIRBLR, 25— 38R 7 RARR
L S R, R S B A AR AR O O N AR R e B AR . BRI, R
NIES RIE, WEINEESAFAE R i B E W EYE (You etal. 2023, ILE 4-30). K
A/RAREE (HHT) MARES M7, BRI E] 7 MAXIT1820+070 #E & HiE
G E T AL AHBERS 45t T AR S E0 0 HE A 1 7R 5 7 A K (Shui et al.
2023, ULE 4-31). £ MAXIJ1820+070 %8 AWM A R I, o ATURIAER AT 53 o5 e
P BLN J&.47 B fig 238 hn 2 A I BTG 2R, 43 D0 B 1 B X 1 1R E
BN XAAMX EN (LB 4-23,  Gao et al. 2025).

100-250 kev
v

xxxxxx

xFreq. [(rms/mean)?]

& 4-23 MAXI J1820+070 ] 554 75 M BERE BIRAL (Gao etal,, 2025).
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4,

& 4-25 MAXI J1820+070 42 & 8] K F e 82 W 2 FBIF B eI 45 5 (Guan et al. 2021; Zhao
etal.2021).
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B 4-27 EHHER-HXMT Sl MAXI J1820+070 & /) HID B K&t HIERMEIE (Pengetal.

2023,MNRAS).
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B 4-28 EiR-HXMT Wl MAXI J1820+070 SRR IREIEIEIL (Pengetal. 2023,MNRAS).
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(a) (b) 0 1

1]

corona/jet (¢ .';gg;?i{iet (d) corona expands
A —

Kl 4-29 ER-HXMT W] MAXI J1820+070 45 Hi B X 2 R EK (Pengetal. 2023,

MNRAS).

5.00fe on X-ray luminosity

- total

Radio luminosity

1.25 V-band luminosity

0.
58380 58390 58400 58410 58420 58430 58440
Time (MJD)

A Onset of the flare,
on ¢, ~ MJD 58380

thin disk

ST
"W\

([
\\

B Peak of hard X-ray emission,

on t,~ MJD 58389 Radio jet

thin disk

C Peak of radio emission when a MAD is formed in the inner region of the ADAF,

on t,~ MJD 58397 ' Radio jet

£F0

B 4-30 EHER-HXMT XS liZs f MAXI J1820+070 KIFARERIMER (EE), Kk
FE R MAD K2 CHE) (Youetal. 2023).
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Phase (QPO cycles) Phase (QPO cycles) Phase (QPO cycles) Phase (QPO cycles)

B 4-31 ZR-HXMT Will MAXIJ1820+070 &K, i HHT %45 H S HH QPO 4
ALAIEAK (Shui et al. 2023).

1 ERHR W R R GRS1915+105 Ab #8125 A DR & S 1E s g i Wl
B UCR IR RAE TR I bR L ARTE BT B KU FLEE 4 L 5 (Kong etal. 2021,
4-32). T EIR T EXHZIRN L WS, 68 KRR RGN, K
I QPO AAFMWPANZ L [AFFFEIEAH KK R (H. Liu et al. 2021, &l 4-33),

i
o pe— | Jets ection alog o

Le a |, the Large-scale Y

i } 5l . Y dominated
1 N o E oty | el e
" ‘5 i Q_:!q.. e | comonafjet base

| P T T T L] constmined y P gt
ey 1 o F magnetic field o disk

1 '\. l I"E i inner region: outer region:
| 3 o] sl e T ‘} { BH GR broad fron aavrow iron line

1 f i lice

— ' T_"_-— T diskwind: blowing ,  wind

3 'g i |' optically thin away ionsinthe disk |~ dominated
. r : . i / / state
o I ¥ o b . ¢ | corona after /! / L
[ : L jet switch off
| QTR i
| S AN @
a . ‘..ql l‘ ..."-n N1 o we ‘ '; BH inner region: outer region:
g R e T R R GR broad iron yyron0 absarptian by the
i ine: disk wind

B 4-32 GRS1915+105 B KB RIBMA A XA H % (Kong etal. 2021).
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K 4-33 GRS1915+105 fJ QPO MR S5WMHL AN X2 (). BWRER () WMHERME (H. Liuet

al. 2021).

BRI T BIFEXUR RS MAXI J1348-630 IR, B IXRIIAMNLH R
HR 5 25 SR 2 AR A AR I G I IUESE (Weng et al. 2021, [ 4-34), R
T IXANIRAE R S A R B BAT A 8 RIS, AT B L R
Gl A N AR B RIS 2 (Zhang et al. 2022, 4-35),
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B 4-34 MAXI]1348-630 H, AhELsR =4 R KB ILR KMMNIUEIE (Weng et al.

2021),
HS HIMS SIMS SS SIMS SS IMS HS
T 1o} Pl e I | :
é oozo';’*. I‘ ,S. &, ] :g:::”"n.q Pop H ghom goee Oo,' ® oo oi.o )
| el I Loy
— 1 1 1 ‘ free Ny i 1
Z05¢ P ¥ fixed N i i H
2 L b fixed M . - 'I;ii
eges ! :
Sosl L I A “z- . L T T, : :
° S AL i * %y seea : :
- wd Pl 1 tesesy |
goaf WL | I
I i i i * ,I.! 1
103 L1l i 11 1 1 ! d :

| .'#'?“'i%-ﬂfﬁ ooy #-a © 90000,0 000000 3% ¢ g et ot l‘; :".E.II

V Ngisic (km)
-
<

P ‘1.4
. ot ¥ . . L E
2t e sl I A B TR W T IR 'f t ., iy
o ¥ ¢ } €00t
= b ' ! :
1t ﬁﬂ T I : !
——Model A +—="! H —Model B . — :
58520 58540 58560 58580 58600
Time (M)D)

&l 4-35 MAXI J1348-630 AN LR H HIALBEALIT N (Zhang etal. 2022).

ER TR LI T B X S ZEOUR Swift 11727.8-1613 HIRIZUR KIS FE,
KIVBER M QPO {55 1E MR Re X AEAE— D RGN BB ENL QPO )
RMS 7E i A A X 2T M H AR B R &, #ao H I (7] A7 7E R
G (R G5 K8, T L o s e R R K 58 2 I 5 4 R A7 AE T AL (Yang et al., 2024, ] 4-37)
TEAZUR B (R A e ¥ — R R 8], Re b Re A B a3 5 I fe bl e A
Gy —ANAIBEIMIPIERE GO, MR BOZIR N B R GS, WOR TR, TR IX
(B TTRR T B A BT LSy - (LI 4-36, Caoetal., 2025). B HR7E SLX 1746-331
1 R TR B — AR B 5 Sy B AR FE AR R IR R K 3 AN B
A (R B IR N ML 1 4 TR07 R R R UILE UGRS3 R 31 ) 1 i b v AL
B BT, BRI RR Y, 1% RS R L — AN R YU RN R
1) X SHERXUE RS (Peng et al. 2024, 4-38)
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weak self
reflection

B 4-36 Swift]1727.8 - 1613 WIZENE K KT 8B 1R (Cao et al. 2025)

+ obsp 002 '
25.0F + ObsID_003 (b)
ObsID_004
22.5F + ObsiD_005 |
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ObsID 009 Ty ——
At = _+_ . B
20.01 &+ opsip 014 i S
ObsID_023 e
—_ +
7.5 p e ] 4
< i iy
12} *¢T+ i :r*—"'I £ * el ]
E 15.0F 1 Sl i
[ + Foad
B8 2560 i g
12,5 14Tt 4 :
=$=_;~f o
10.0p =4 .
7.5 ]
5.0k el ; T e
10t 102

Energv (keV)
Bl 4-37 ZRMM Swift ]1727.8-1613 B R LA RIS QPO f RMS &t  (Yang et al.

2024).
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K 4-38 EHRTE SLX 1746 - 331 B K BRI 2 MEFEEK 4 IRFFRAR (Pengetal.

2024).
IR TR A — S SRR (K DL B S 1 SR £E Cygnus X-1 FIBGESIRI

FH A QPO (Yan et al. 2021, & 4-39), i% QPO AJ e 5 KUK R & St W AR IR
JHERAN S G ME T MAXI J1535-571 1 4U 1630-472 S A g, KILX
AR R E EE RS (Q. Liuet al. 2021, & 4-40).

Power [(RMS/mean)?/Hz|

(data-model)/error

Frequency (Hz) Frequency (Hz)

B 4-39 Cygnus X-1 B E RN 235 QPO (Yan etal. 2021).
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0.986 0.988 0.99 0.992 0.994 0.996 0.998

ax

A 4-40 MAXI J1535-571 K E e E 4R (Q.Liuetal. 2021).

RO SR O I BERT R A MRS X IR (ULXD Swift J0243.6+6124
(R R R o A A T e AT U I e G i B B, BRI ZIREAT T RAH)
WHFE, JCHGRATL T b B AR B ISR REAE . X S U B T 2R A ik
A LR AR X N OCE, s T EE R (K 4-41, & 4-42,
P 4-43, Doroshenko etal.2020; Kongetal.2020b; Wangetal. 2020). £ &l
FRHGRE T 1 AR 2 BR A R R N SUAS T  S TR IR AR, X 5 2 At i e 2 i
TRAEST . ££ HMXB 28 1417-624 HH &I R R Jietal. 20200, BE4h,
RSB T Swift J0243.6+6124 TEXURHIEICE T e S HI TR, &
g7 T RJSUR X 2R AR et X IR AR 5 B A O FE IR AL ) S8 B R (Kong et
al. 2020b, & 4-42). 38 TREIRA SR, S, fEzdRhis &I T R =
ANFRAESEE , B URIESE 1 IZIR R & B THRIR [ TR A R 6 B N A7 7 IR AR S5 11 22
S RIUUNRFAES LT Bkl LG - IR AP E 2 22 7 (Wang et al. 2020,
4-43).

WAL T 2020 4F Be/X STLEXUE 1A 0535 + 262 1K =25 2 e 19R
% (mHz QPO) P A& AN A4 . mHz QPO £ 50-65 keV B 5.3%, (BAE
1-27keV FIKT 120keV fEBCHH ) LFAGIIAZR], =T 80 keV MLINE H Ay 1k
e M mHz QPO 55 . TEMRK MU AL mHz QPO RIS, HpEA

83



I 2 R (¥ 2% AR SE /E~0.02 Hz, RZ RGP T 5 B IRRBIfE. Wik, £
T | FFE AR | A7 1) AR S TR AR Y DA - B I B
TOIEAR G s g FL AR . RN AR AR 3N T BE /2 mHz QPO IR, (H 7 E i
— DI ES I 7O R RN (Ma et al. 2022, Apl) (B 4-44).

EIR-HXMT S5 X SRk 2 RX J0209.6-7427 7£ 2019 RN, K
PAFAE 1-180 keV BEBLHT X SFZRkrh4m S, X2 WHRIT ZR AN PULX F-00 2 i
fs e ERRGT, R X SR EK R ok BT OB R TR, DR e RO
e N BT o S RIS R R AR S Y 1 B AG B AR S e AL, T
DI E I N (4.8-8.6) X 1028, (1.7-2.2) X 103G HEHEIA 5 (# ME
Gt BT R B AR 2 g . R, H T R R S ULX S ml A
TE TR AR 7 B B B HE 2 Y R AR . I AT RR OGS B A IS L8 B S8 (YT 4 PULX (19
M7 45 B % X (Hou et al. 2022, Apl).

1o f\ '\
] - . super-critical, RPD disk
&~

L4

super-critical, GPD disk

_In

E o ' .

& ] L
-

sub-critical, GPD disk .
T T T T T T T = r T T T = T 1
SE040  SE0ED  SEOED SE100 GBI 5EL40 5160 on 0z a4 s 0E Lo ol L 1o Lo
Time, MID Phasa Frequency, Hz

B 4-41 ERXEE R (ULX) Swift J0243.6+6124 53348 it 72 K00 il

(Doroshenko et al. 2020) .
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4-42 BRI BRI (ULX) Swift J0243.6+6124 R IANF K E5IEHALTTAR (Kong
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B 4-43 ERXM4RF RBEIE (ULX) Swift J0243.6+6124 #2118 B Bk b 4 Ak B 52

(Wang et al. 2020).
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A 4-44: EHR-HXMT WA 1A 0535 + 262 5K H B =524 B B3R b8 68 20 i 1) 84k (Ma

etal. 2022, Ap])).
422.8 HREMETTH

RIS & 5 e R BE L B RIS o W52 56 75 ZEEE XA BAR AL
I HFR RAR VIR SEL R A i 75 B2 A0 A3 OV PR B B AL A5

4229 WINLE R T
(1) Crab BEiEHL &

X} Crab [SEFRULM &5 RBATREE LA, MASECRA XMM A 1l & 45
R (Willingale etal. 2001, B8 BUH R ) T4 1% (XSPEC H1: wabs*powerlaw),
FRE R K 982's, IRZEH 90%EEE. 4R IE 4-1 FE 445,

£ 4-1 BIR L EX} Crab Ml &4 R LR XMM K EL

ng (10%' cm™) Pholndex
2R DA 3.6 2.11
XMM 3.6 2.11
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571 ke

normalized counts

(data—madel) ferrar

Energy

{kev)

1
100

B 4-45 ZiR TEWNNEIRE X Crab 982 #IREBKIRERE.

(2) MAXI J1820+070 Bgitil &

% MAXI J18204070 (1]

— A \‘ [
=ARETERS,

(HSS)

REE LA AMEAE A (LHS). HEZE S) M
53715 NuSTAR TR R RIFATX . 1S BHIAL N

XSPEC /] diskbb + bbody + relxillCp. = IR 1) 45 2 eIt 7]y 4.02 ks, 15
BRI LA 45 R W3R 4-4 T 4-46, [FIAT) NuSTAR WMHLA 45 R (diskbb

+ bbody + cutoffpl, Fabian et al. 2020) W3 4-2.

£ 4-2 EIRTEN MAXI J1820+070 & IS 75 K145 52 DA K A NuSTAR H H 8t

ETS
AR T diskbb bbody relxillCp
b
Tin (keV) norm kT norm Gamma kTe Refl frac
0.680 + 20700 1.16 0.144 1.84 400 0.34
0.003 +500 +0.01 +0.007 +0.04 +900 +0.13

NuSTAR diskbb bbody cutoffpl

Tin (keV) norm kT norm Gamma Ecut
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o
1

T SR
. I|| | [ A

2-, '. ' .’“ “ ||

'y |
1 1 J’ 1
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Energy (keV)

(data—rnodel}/ error

& 4-46 MAXI J1820+070 [ IS ) Z R AL A E .

HSS AR AL A (XSPEC) diskbb+bb+cutoffpl. 2 HE ML ) A 25 B st 2.7
ks, fFEIIREIGIN AL R IER 4-4 FIE 4-47, [FEE NuSTAR ML & &5
(Fabian et al. 2020) W.3% 4-3.

# 4-3 ERTEXN MAXI J1820+070 7£ HSS S KL &4 2 DL &M NuSTAR 45 R H

Tin (keV) kT (keV) r Ecut (keV)
R A 0.68+0.03 097+0.06 | 1.54+0.09 172453
NuSTAR 0.65+0.12 0.93+0.02 1.47+0.07 74115
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100

10k

naormalized counts 7 ke

a1k

001

{data—meodel) ferror
fon]

|
ra

LHS A% )y (XSPEC) TBabs(diskbb + relxillCp + xillverCp)s.
(4G 2GR TB] 4.40 ks, 1531

] NuSTAR WM& 45 (diskbb+relxilllpCp+relxilllpCp, Buisson et. al 2019)

W& 4-4.

Energy (keV)

B 4-47 MAXI J1820+070 [¥] HSS & E R & E.

feit

SR

WAL RN 4-5 FIE] 4-48, HE[R BRI

£ 4-4 ERTEN MAXI J820+070 7E LHS VL4552 DL & A1 NuSTAR 45 B/ L

Tin (keV) r Afe kTe (keV)
IR TR 042 £0.02 | 1.560 + 0.004 36 £ 02 58 +2
NuSTAR 0.56 £ 0.05 1.65 + 0.01 8 +3 80 £ 40

&9



kev ™!

=1

norralized cou

" 'i Wﬂ
I %ﬁ” ««

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

u‘l
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& 4-48 MAXI J1820+020 ] LHS & ERAEHISE.
423 BB TFE RS &g
4.2.3.1 K22 H iR

JUEHE X TR SCERERIE A X SRR T K=, =
AT Z RN PRI B . mgiir i R o R R AT R ], —
SLFEARRL 2 A AT SR ANTE 2 o DR b 75 B ER R TR R O Om AR e B R
IFRE R PR LA IS, % Cyg X-1. GRS 1915+105. GX 339-4. Aql X-1.
Sco X-1 Fl Her X-1 55 2 AN Mt X 5 2 R A A SCHT R LRI R e HEAT B R B
AT R R R T e R I = U

20 PR GU T LIS 4y (R 7 H A EOA AT DATE AR YR AT v S IR, {HL2: B
T MR AR T 22 HE LI TR, H4 00 R P T AR IR R R AR A AT A R
= REM AR, B R RERO P I R R TR R, BERUR
R LT 25, DL BB ORI TS SRR I X 5B R

A5 4T 14 NRSEM A ISR, AR TR 2 45 H e R R SR
[ G v I o
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£ 4-514 MBRRENEZHRIFAR X SN X 525 B RS E GF =485 K80+
B FE i, ME 1 HE JEBCKRA Crab FIREZRE, JEERERA BAT FHMNER. LERFE
1%, HE 1keV, JEIFEERA RXTE/ASM “FIMMLER).

Source ASM  (mCrab) BAT  (mCrab) HXMT/LE | HXMT/ME | HXMT/HE
1-12 keV 15-30keV 1-15keV 5-30keV | 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 10734 410.8 661.8
Cen X-3 424 4252 107.9 53.0 495.5 84.1 40.1 21.6 35.0
Cyg X-1 355.1 2000.2  253.1| 1748 1681.7  657.2 382.6 719 115.1
Cyg X-2 484.4 10209 594 36.4 256.4 13.8 691.7 148 239
Cyg X3 150.3 556.3  83.8 102.2 817.2 120.1 224.2 41.8 67.6
GRS 19154105 | 627.7 2503.6 4109 | 155.2 13454 2883 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
Seo X-1 11559.1  26561.0 8956 | 180.8 67474  1266.5| 16917.3 74.2 120.2
Vela X-1 45.5 3701 417 103.6 25345 3679 57.6 42.6 68.9
X 1820-303 269.9 7847 462 477 381.0 25.3 400.5 19.6 31.3
4U 1700-377 475 670.0  59.1 80.9 15324 2338 55.2 33.5 53.7
GX 301-2 21.0 2002 28.0 102.4 1547.9  357.1 31.0 42.1 67.3
SMC X-1 16.8 2138 207 25.0 204.5 27.1 22.3 104 16.5
GS 1826-238 35.7 408.0 19.5 66.0 522.8 273 52.0 274 43.5

4232 SRR BEEIEHT 7B IR A A ML )

HORTEA DR R R SR, FEEHS BN X 4. fla,

INTEGRAL I A AR X FHLIEAIEFE] 100 keV LI ERFEBEEL

(Woods & Thompson 2006), Uil X G fE S G A HE CHR g
EES) BITTER, RN 1-250 keV B U5 B RETE AT A6 2 HLAA T AT S AL
KEk. HRTH XS24 51 R BUEIEAS 2 LRI 3R 1-250 keV ) 56 % BE g
W, SEARERI B FOAE X ik B I AR R AR I G . A PR AE TR X5
R0 B I — e T B R SRR [A], e DAAS BRI X SRR I v D B R
W, AT R R I8 I £ A A ) B I B RO UL 5040 3R 4T 40 BT o RIS Gk, 7 10-20 keV
IRE SO R, ARIREZ G O 254

4233 TG uEF IR G

TRR2EHE A IR (kHz QPO) AR 1 24478 - B2 XUR 470 1] (1) e v At
FHEARES (Morganetal. 1997) H T H AR KT I FR ML MRSE, AT LAH EX
BefE 5ok | T EMT5R S J13a X . BATA A kHz QPO H ¥ EiE = vl g
SRR R IEIZ B A Ko AR BTk B B NS E LB RS, Rl B
KAE, kHz QPO A AL 2RI WAL . RXTE EEXIT 30 M1 A&
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/NFE X SRR M E] kHz QPO 155, AR RMR LN 1200~1300 ##7%,
XSRS ORI T 1 55 A e BB R 1 AR I B R R ) (Berger et all.
1996, 1H HBI{AEA VR _EAIA BN QPO ARIEAII AR (Zhang etal.
1998; Kaaretetal. 1999). 14, ff[ RXTE T2 FIMINIE K IAEH ¥ & /N i &
X FERURF, POEAR A IR EAE 2-30 keV AEBLBE L T ARSI I .
HIR TR AR X2k B R I 1) R U AR AT ST 58 5| 773 RN S50 W o 4 2 vk
JRT T R A, AR A R UL 4 &l v] DA 58 QPO MIERIIAAR I, %
FUETE LI/ X SR XUR f kHz QPO & 75 77 A6 TN A AR R e A 4 . 7638
S HEWIME B T R E S, AT LUHSREET SRS TS iR A AR &
BUBMAEAE, [FI A DURR ) o B AR DL b 7 B A

4234 A% EHE

AT J LA R R R o J2 2 T 1) A R A D R St T R BR i 22 1 45 14
FHAL BB AT 5K K EE (Chenetal. 2012). @ BT @S T
X SRR BRI m BAGERA, RIRA R AUE SIS X G244
S TE RO R 0 (B) 22 B SRS, A X G 2R SR ISR IS B )5 TR X S 2R R4
1-2 #o BTG5 FELE 30 keV DL LR E, ZHR TR X 52BN
T AR I 30452 7 11 P R oy R R T2 1) B L AR R E b o A% A R AR
GIRE IS SR T AT LA T PRI X SHERRUR BRI E, I 500 R R
WIS AME L 1 25 SR AT L AEEs A U IR P X AR 2, W LAAS 38 5% S A5 A
RETEASAHOCILE s mTRE W] LAAE B X S 28 SO0 1 265 3 ) IR AR A8 N 242 1
FH.

42.3.5 WL ng

R — R LR Ge v 5 1 ORI AR 2, WX B o L0 AR IRT Py £ i 2
CLASHT R B ER A 5T . 8 mOMLIN S50 T AR IR AR 1) 2 Gt R 22 SR BB
AUV BT R R s Se vt i, R sg A AR o i o WIN 22 SR
PR NP LA R ARG K/ FRAE SR45 21 R AZ Lo DI KA 5

(3) WPLER
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H AR 22 i WL DN R A2 T XS 2002 (R R AL . IS T4
i AR KSR AL, BKof 2T BFSLIRECHEC (CRSF), KX
B (HMXB) BBREFERN, w2 HMXB B4R SFRHE, 7 2RI i #4
I NIAR T Z JRAT atoll YRAGTEEAL; FRIFXUR M SUN esr, R IRY (QPO)
LR IS TRIGESR , J5C 65 A BE AT IR a0 A, SRR UL 28 e 30 1) f1 A 5 s
TEARHESE . 2022 FFRLROES R T IELESh R AIEFE & 1 TAER K2 T
LL_EZ MBI T4

T EXIVE RGBT T, SERMWMNE] 7 GRO J1008-57 ] 90 keV ) [alfiE
W2k, EPEREE 200 (& 4-49, Geetal. 2020b). X2 H A4 EI 1) e v g
B R S 2k . A [ e I 2k e AN R P R A I SR R 1% TAESEEL T X A
i f R A I B DI & Her X-1 J2 B 2035 — MR B A R IR 1 2 R 58
UERTIAA Her X-1 MM IS 26 B8 B K BRGS0k, (2 H T R ILZ % O & 15
1k ( 4-50, Xiaoetal.2019). A LFHBFRMRILIL SR, 275 ZEIR A3 — 5 Wl
WAk, IELE HAR RO R T e Lk, Q14U 0115+63 H, 1EZ) 18keV AW
T2 T IRBCRFE . ERARXT 1A 0535+262 FIRIE —IRE KT T AR, 7EiX
ANRAFE 2 55 IR TR IR 2R, FF 55— IRTEAZ IR R R BT JE AT B] e 26 R 1) SOAH 5
SRR RS 5 HAR R R R AE R R W B TH S R B R AAAE A X RRIEAL, anBE 4-51 By
7N, XA V0332453 2 5, 1A 0535+262 BN T 5 “ANELER I 2 K JF (Kong
et al. 2021). XFiZIEMEIR-HXMT W, K H 7r kb s B i) P2P J7ik, 193] 1
[l JE MR AL 2R e B B AR RO A BOR AL 45 1. i 4-52, BR T Z AT R LA 1]
TR WAL I 5 ' B8 1R TEAH R AN AR DR OGRS R T ARG B2 T 1) I T R WAL 2%
TEALRFE (Shui et al. 2024). —BiAJy, [EREIHCERRAL 1R X BIHRH &
M 91 L 15 38 1 [ TR R AL 26 S A0 1 485 R, WMt S DX P AR R S A X
N HJUAR R Y B E SR SRS IR, 2O T B AT AR XA T
PIARIEY I8

fFZHR-HXMT W ik v 22 A 2 X B 2R VR Swift J0243.6+6124 45 & - 1],
KO T GeEmis 146keV [ IRIBEMUL LR, SR 16 A28 i b7 2 R H R
Y, BUCRGE 7D E HENE T R R e k. % AR E IR T
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ST X G2 ki B (PULX) I AR YR A& 5 T IRAR Y (N RS, 558 T 4b
TR JUMTERRN, FENEDRED; EIREIN T R T B RESH A7 1E 2 Jih
WIS IR E N RSB R X SRIRNRES RN, X T HEEE R X S
PRI RS AL, DA SRR 7 B A et S DX AP B SR SR A 4t T O P O 4

(Kong et al. 2022, ApJL). ILHT, A IRk B2 2 1 fx s s M 40 5% 2 2R -
HXMT RE WA GRO1008-57 ] 90keV [HIjiEi e sk, %40 AE 2022 -4 2%
HR-HXMT Wl 1A0535+262 #&2 HIE AL E] 100keV (1 2] J5E W USC 28 1 AT 4T

(Kongetal. 2022, ApJ, Bl 4-53). ZHR-HXMT MM Swift J0243.6+6124 [1] 146keV
1) 1] Joe W AT 2 28 = ORFT A 1 i T N () 1 5 40 5% (Kong et al. 2022,ApJL, K]
4-54),

1~

s keV 1)

keV (Photons cm ™2

ratio

ratio

10 20 a0 100
Energy (keV)

B 4-49 ERMIAE] GROJ1008-57 1% 90 keV FIRULLE (Ge etal. 2020b).
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1
57 .
10' 50000 51000 52000 53000 54000 55000 56000 57000 58000
Energy, E(keV) Time (MJD)

E 4-50 ZRWNE Her X-1 BRI LR 0 BEEFE R T KR B 4451k (Xiao etal.

2019),

7 50
7 emor range of Leg

----- rising phase (super): linear fitting

=== riging phase (sub): collisionless shock model
48 weens fading phase (super): linear fitting 8
= fading phase: broken linear fitting

-

Ecye (kav)

107

e e =T

... ",

WO 165 10 175 180 1865 130 15 20
L5107 (erg s Time (M)D-59000)

B 4-51 £H: FERFEKEBESEERRR, AB: BFERIKL RN FHEL
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49 L 2 | T T
b 1 i 1

prys Lx ¥ L | Lx + Ly 4
i i i | ]
478 b ¢
4 ) l :
3 : i i I ]
— 451 1 1 I E
2 f i I [ ]
Mog4 b + i i E
L 1 1
e R
4 Rising Phase | i I ]
42 i i [ S
4 Fading Phase ! : ) 4]
41 L AP R P 1 F 1 P | IR | 3

1 3 7 10

Luminosity (1037 erg s~1)

K 4-52 EH P2P M EIR-HXMT Xt 1A 0535+262 &M, 7535 Ferk B2k 4 0 by
BERRICERENRZER (Shuietal. 2024).

2
5
£
§
1 |
12 - -
&
1 'WM"“MMM"“MMK g
o T ﬁ“
T oosf '
06 -

10 20 50 100
Energy (keV)

&l 4-53 BER-HXMT J¥ 1A0535+262 & K HE] 100keV K BIHEHK WL IEM (Kong et al.

2022, Ap]).

Qutburst Peak
(Form 2017-11-03 to 2017-11-08)

Phase 0.8-0.9
— - bbodyradl
10 —:- bbodyrad2
~ -~ iron line: 6.4 keV
== ironline: 6.7 keV
7, 100 ees cutattpl
g
@2 107t
H -
£
1072
103

— with gabs (width fixes at 20 keV)
< o= =

10t 104
Energy (keV)
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B 4-54: EBR-HXMT JJ Swift J0243.6+6124 18 Z RN 146keV EIHERINLEZESR (Kong

etal. 2022, ApJL).

R X HERRRERATHTE X SEAE RS — s RIS, HFF
SRR TR . XP X HRR WA A BRI, 25
TR XSRSV R ER AT e . EEIR BT X Bk DR R B T P
MR EAH, B EEFH TN EE LA IERIE R H R AR
PR BN 5 A — 2B IE S ANN, HE HRA B mERL: bR X
BFERRUR 4U 1636-536 HHH—A> T RU M), 1E 40-70 keV HIDGAR i Zerb & B T
F X SR IB I, BRI TR A H . AN, %4 B IRAE R RN
BE 1% b R BT OB OX B £ B Hk 2k ( Chen et al. 2018 D,

Unfolded Spectrum

s
s
4 +

ns cm2 s keV-)
LE 1.1-12 keV (ctsls)

keV (Photo

(data=model)/error

HE 40-70 ke (cls/s)  ME 6-30 keV (ctsis)

& ok L
s 5 3

Kl 4-55 Fizn. 12 B RXTE/PCA HI%dE, RIBMBILERFEELEIHFIL
+/N%:  {fH INTEGRAL ##E, FESGIF—HZAE. oI, R EME
LU BT, UF B ERAR TR AR 1% 2RI AT O AL F o R AR 35 DL B B R -HXMT
AR BAZ BN ESE , SR T R IR A Rl Re e, R =40
fiki B MAXII1816-195 Blf1vA HITE R REAFIESE M, RUVBR ARSI BR T 5
IEAFAEAR TR X (1) A S B W IAE R AR AR S, 330 23 R AR S 1 228 0 RS
§5. £ 4U 1608-52 K & 1A A I iz 2 A RE v HI R4 50% 1) = e d@ S (Chen et
al. 2024, VLI 4-56), KA RWAEIR 4U1636-536 UM ] (Peng et al. 2024,
WLE 4-57).
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Unfolded Spectrum

ME 6-30 keV (ctsis)

m keV-1)
:
X
:
4
i
E
LE 1.1-12 keV (cts/s)
2 B 8
= ‘\I\ll I‘\l\‘l
=
[===
HE
[
F..

(data-model)ferror

HE 40-70 keV (cts/s)

2 5

20 50 100

10
Energy (keV)

B 4-554U1636-536 1) 1 ZLR ML SEEE (Chen etal. 2018).

05

Fraction of deficit

o
[

o 80
Energy [keV]

B 4-56: EHHR-HXMT YL 4U 1608-52 SRR HAMR], R B2X0TIEAGE S 420 LBl R 72 = e

REBILF] K4 50% (Chen et al. 2024).

Fraction of deficit

40 50 60 70
Energy (keV)
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B 4-57: EHER-HXMT Wl 4U1636-536 B K HA], #HuxBXTIERIEST 1¥H LB sEHE (Peng

etal. 2024).

ERHRAEXS 4U 1608-52 1) #iZ W I A R BIL: [ 1 v~ R R T R PR S 2 4
A F3h =7 (Chenetal. 2019), 1 4-58 fs. 2R FIRIZ B 1 &
TEAHSE, LR AR AR S B i A oL, 2R — A A A B 2 5 RS (R A 2R 4
me BTz R NES EAE L T T ERE, HIEB % TH0GE, HRAEE
FEIX Sk T REAE HAZ B[R 2 Ak X 4U 1608 - 52 [)—7%4 PRE (10 A 70
KL, TERKDCERY RPREWIH], ZERELERE 60, ZERNRE
R, EF PRE MGERZEVERIhFRERM, XASEATRES B T RS
FNEEAR FAE R B — A INESE , B4m 5 S 80 A KRR R, R 1 B X
R M (Chen et al. 2022, Ap)) (JLE 4-59).

Unioided Specirum

am g1 keVY)

keV (Pholons cm'® 571 keV-1)

{data~model)error
1

B 4-58BB (£i4) 5 famodel (4F74) HMEKHEGLER: REF pre-burst emission )

AR (bb #1 nthcomp) (Chen etal. 2019),

FRl 1, i S Y
o1 % A oF | e M| o K| e Y
: | il : ' ! i 1

1 » i L i ¥

B || & ; P ;

2

P I I
AT BeN] P o« BV o P
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B 4-59 4U 1608 - 52 ] PRE 2R AR SN 7 EREMAAEEHKS  (Chen et

al. 2022, Ap)).

SHRAEAD A XU BRI T BIRFILR, S0 B AR ) B R 4 (1
TN E IR .

EIRTE Sco X-1 55 Z-/Atoll YL 2] T kHz QPO, {Hj21d % 20 4 BLAIRA
TR A . SZ R T R AT R RIRE 77, ASREERINE) B A1) kHz QPO,
It LAASBEXT AR R REAT P2 A A 50 . ERAR 25— IRTE Sco X-120 keV BA_F- Y4 56 Hh R0
#| 7 kHz QPO. HT 20keV LA EHFRS AR REMA T, HRAIIIZE x4
i kHz QPO HUBLAYFR Y IR Bkl (K& 4-60)

L
200 500 1000

L L
1000 200 500 1000

200 500
Frequency (Hz) Frequency (Hz)

K 4-60 EHRWMZ] Sco X-1 W H HE kHz QPO (Jia et al. 2020).
423.6 FREMEETTI
U Y S Ja T A g ROULI S A

PG T AN BAR M H AR R A I Gy S AR A2 B b, R4 I e 2

100



WO PR SRR B AR AT Dy 0 B BRI K B e s B D 1 R AR ER TR S
B R RS SR s B AR UL A 8 I B I B LT &6 4 s BRAR AT
VEFUOFIT U SR X S R 5

4.2.4 78] N A0 T B R RN R U

HHR-HXMT EHUSATIIRL, A 10 KA R X R S0k DL B REE
ChrmIg s 282D 1725 18] s B K SC BB B R FERUE AT, 3R E T 2020 4 12 A
FRT G 5] 003 B FROT AR 4 KIS (GECAMD 1A S Hh IR B80T

o W 2 17 I R RE R SO 4% RIS TEPLIS AT /R B 20 e i BAT TR AR BT I L 2
BRI SR RAR . BBAh, BEE — R 2 E RN & IE1T, KRINEITE 211
AR S IR A CERIE A5 IR L F 4 (Abbott et al.
2016), FFE—DXhFEIHEG J1B M (Abbott etal. 2017a); YKIZLJT g1
RIXEHEME] 7 EANERE W FEPER S RE T (Aartsen et al. 2013, 2014).
T FH 22 B B SR BE I, AATTF 483 T 5 00X b~ B 35 51 i A v e pox
JRL{A CAbbott et al. 2017b), L KAAIN T iy BEF T B HLRN NAR (IceCube
Collaboration et al. 2018). JTH#], AATIEE KAIL B S HL X — Ak R SCHL
RO EREXT N, Fodr, ERHR-HXMT PRI E DA PR S re 5 i B e B
SARPEMITTAR (Li et al. 2021). ShAh, ERHR-HXMT (1434188 R T 2 0T 14 =
REARUE, T ERAR-HXMT A48 R W A R I O AR B G 2l IX Se g 4
L2 BN Z R RSB 7 H br . EERAANELT:

(D Z5ZEMEARMEREN, AT S 7 A0 & e T IR R
Witk FEEE— AR IG5 D3k SR, R 2 i B s A
MITFIREN T ZE R R R, HIRPEMS 53] 7iX— e
PR, JEXZ R RARTE MeV REIX AR S 45 T Bk (PR 1 (Liet
al. 2018). MbAh, EIR TR CA@ O 7 51 77k =44 1 s Bl U
HZR, R TR AR AT R Geth 2 R S R 52 /5 I 0 00 e 5 PR M0 B ]
IR P RIE 2 RS 50w A P e SR A S, s R T
F MeV REIX (R H 25 H T 746 1R BRI
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(2)

(3)

(4)

(5)

HuTH KAL) 6 A s 2 0 R R AT RFEE 2 (R, B AERIR A2
KB X SR JE B SN BAUE AL 620 AR, EAT R B 5 o DASE SO
LR SRR ZPRBOWIM . — 2R BRER X IR X RS
A, ARG A BB B & P AR R R REAR I, R AT R EEDG
LR BIER RAEAH B TR T AR

I H 22 i B RO = B 7 X S Gl S BRI B S Fl L 2080 AT L
Mo AN, LA BN LR B AR S HE AR, AT AR A 2
HREBERERIRR, LG SERE S W Lh 5 F AR S AR P B FE
WRAR, ik 1) B AL A2 AN B R AR B Fe AT b 2 MR R AR I R AT %
] 7

— LU RARSTE A X G2 AR M 42 b AR A IR G I AR .
F 22 B B A R, AT LU 5 25 08 B v JE SR 35 PR P B RV R s AL .
Hr, IR MAXI J1820+070 Bi7E 2018 “EFIMEK ., TE05HF1 X 4k b
FIRHH B T ARG IR . SR TES S T X ANEK 29 BEA 0
MW, FEIRERERT 200 keV UL RIL TR R -

St SR T O ) 9 % TR 2 P ik e B2 R Al P et 288 SOUBE A R A7 RIS 1 55
ST Fermi MOMNFSSHTZE M, A TE 52 (R RE 1S L0t 70 e AT AR SR
R SR DX BRI R TR BT, L0 0 5 S5 8 R A S pE RIS ) 22 5 BB 4
FRSRM R I AT o F) P BT8R S & S5 BN Crab ki B2 RS 00,
K ERHR T (B (] R GEREAT AR AT RKOP R A X SR ARG e AR 2 K
BT Bk, BRI RS . R HARRAE . AL AEIR . B4R EE
HREBFARE ST, 30 ik B R Z AR AT BR ] o et Crab 19
5, BRTBCRER: RIS TR 5 i i s A W, FRATIE S
TEREA RAFRTHR LIRS BE s R R R A X R PR Rk
EW, FRATTAFE] Crab ik 2 K e, A5 g FURTES: T 4GS 1 R . 5
i AFH Crab 23BN, BATHAME] T Crab ki & 5K 1 & 1
BRAZ WA A2 7E delayed spin-up FL %
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(6)

(7

(8)

(9

(10D

AFIRIL S 5% B A1 T ) 27 e 88 o S50 I AOOUR G 22X AR EAT Y6 A
JEARIEI, MR R BRI, W BUE RAKRBh i, IREOUR
BB . RIS AR PR YT ER UL I ATF 7002 FR IR AR A AR AR
AR ML .

XF R IR RETIR XS 2R, A FH TR 21 48 ' 2 45 B2 s B WL i 2 PR
IR o B B S AL A 22 i, ) P IR R R AT S I ) X 2 e 1
5 FH I SR T JDL 5 10 7 3 D0 B R e

HIF 72 1] MR AL 282 2 00 R 2 A R AR RILZ R AR FO DB AE IR . Her X-1 [ (B
MRS 2R 22 0o e T AE T BRI 55 B2 IR ARER LR (Staubert et al.
2021; Xiao et al. 2019), F| I EEHR TR A Al TE P RN, w] LA
AN 5 [ IR UAC ZR ) RE AL . ERHR TUETE 2017 451 2018 AR50l 5
NuSTAR #1 INTEGRAL B E#EAT 7AW, LI 2] 1 1205 [ml g mh W 2
20 BE R AR TR .

1A GECAM. &N 4 Bt 6% (Fermi) #5414 AT 5 Wl 25
(GBMD Bl Fe bR RS0 5 S 26 A (TGF) o 8 F ZHR-HXMT . GECAM.
Fermi/GBM 5§ [l P 41 iy B8 UL 152 0 ) FER 0 DX 245, B L0l s Bk A1 5
INFNHOER PR, BTSSRI, S S 2 R R K
e INEN Y E I SEE 7RI RIN- AT

EHR-HXMT &I IR G R b i X 2058, B R 1
R SGR J1935+2154, FFE JGiEiNiZ X FLRRE & A X G ki
FEAZAE BT R 1 T RE T A, L 4-61(Li et al. 2021). 11 [E] B [¥) FAST
BT RIS R RE S, R YIE R - PROE A i R O I RS JE AR AR R
BRI RE . ) FH AR TR A ] 5 AW, 454 FAST S84 fi ik
£ 1Y R B SR, K Ak T 5 SR B ) T B B R St v () 3 1 2R P
FIEEAGHIE T, S AR LT S P2 (7 A AR S LA 2 B S, W] DA 2K
HEREZ S B
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+ SGRJ1935+2154

293 294 295
RA. (deg)
35y ray burst3.7 off SGR1935 with 0=10"

2 25

0
RA. (deg)

E 4-61 ERBLASTHEWM FRB 200428, DR EERIEN FRB 2y TRZE SGRJ1935+2154

(Lietal. 2021).
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5 MR
51  f&if

AR EE DN 58 R 0 K S R T A2 1 P A o 3K g e A A P D7) 45

i TR RS RS

(1) R, XAEMS R ] (RAS) Je—J5 AT A TR . 373 9 1k
SE s UL A i b 5 s I P

(2) /NREKFH, AR 50 58 On R g AN R X R B R, SEE 7°
~10° PHEAM R IX A7 5 o A BEOIIAS 0 mT DA BLAR TE 1] 4% K X A 3144
AT o

52 ERMER

ST RO =R A = A e Bk g 1 i) 07 Ok S . 8 mOWE AR, PR
+X Bl G FR DI H AR, KFHRES PERAK-Z Mioh8im. £3EAH
PRI—UCGE RIS R, DR RS RFEAAR, KBHIURARERFRE .

FERR R IR RIS, ik ) o RE R RE A AR 75 R, IR BN CRIE A2 Ak
e 1EH AR, A BHEE % A N KT 70°, BI TPRRAR+X 45 K PR B S M AE 70°
~180° (Ao Jy T G K BH IR G BIERMAS b, B T3 2 KB ik G A LASL, I 75 22
2 L8 OK BH MO T FE ST 0400 2 185 0, DAL — I mOU S A I [R] AN I 20 K.

HOERIE RS /E B TR I AR AR VR, SR A S EREAE HhER
SRIBFIERM A, AT UCE RS DAt ER 0oy oty A 2145 83030 N IR
AL, A ERGERS S RN LA BRA L Gy, 15,5730 B P AR A AT O
53  /PREEMWAHEK

NRDXFASERLI L — P R AR R X B EE A, e e w o — A~ e J&
(TS <10%) 42 10 5 XS AT VR FEE PRG0N, BESR SEHILAH /N R X PR i 4
B HEE DEEH KRG LIRBRIETE, R R 58 TR KR — A4l 5 i %
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2l R SERR R X AT R A LA R X9 N D) B 28 8 X8, a)
SIS IR X I 42 7 1

NERERX R ESR, RiE TEFENKLbREE S, &8 T 8ITHHN T
Ao AT AREEWE 5-1 Fros. B O A e i E X o, BEAR
T DX A5, 3 7 Sk RE 2R3 o MR A%, W AT O MR, PR
0.01° /sv 0.03° /s\ 0.06° /s Wik, %877 WS AT 407 A1 e 1a) RO ) [ 72, AH
SRER VAT HERATIRIE M 0.1° F) 1°, [HIFG 0.1°, X IA/NE 14° X 14°
207 X20° YEHEN. —XDRXKIRIFFEER A — AL 2.3 NF] 5 R,

B 5-1 MREFHTREE.

X R XIS AR, H 2 T EBOWN L5 KRB AR, Pr
T B AR VR AR AR Rt 2 AN, DR bl el T B A Ay P Al e 2 41 4 2SR IX
35 55 ] XA 0 ) 7 AR A P 22 o AEANIR URTRR T TR AR DD, 338 R 22 T [X 2k
B8 A R A LN 4 [58] [X 45K 5 4 78

) FH 3 A 0 A X ) A SR T A S e/ R IX 9 AT s 0
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6 XE
6.1 EHARRMGTHE

SR PRI BT RE T E R A LSRN AL 3R 4 AR AL AT A
L3 R T2 B A0 Aty AL 00 A0 0] 5 8300 e B Ak s B PR N 8 P et s A F) 7
PRSI AU NIHERZ B DA R RN G O, M, &5
M) RIS IS IR, BT AR LR R AR & B0 7 i 2 R Al
OwEMZ G, BT BRI E KIS A 60 FERIR Mo T 3 A,
B 45 RSP LAEAS 1 48l 2 ARG ASE, 540 2 4Bk 1 4L 30
MIF. BRI G2 SR PR DG ctt, RFEH R SA RN R4S
SR RN 5 (R e B AR S A 22 A AT ALK 5 92, thm] AAS 3 [ Y ) A e
it HAr, SR B2 IERE T 5 RS AR T, Aol a]

W, 6.4 5.

6.2  AKJEBRSEAH R

SR TS HE. ME Al LE = FOR [ B BRI 25 . MR T IS AT 7L
B 550 km BUEMA 43 FERITHEPIE, HAEPIS 1T IR 2 5 SRR
MR sy CRLF, 6 MHEARM, PRI & IBA R T
[AAFAER 732, AT DLREAR S 73 9 S I RS o0 AN I I F 7 o 8 E A 37 A R DU 25
AR A, JE A B S 1RG5 R s A B A P R 1R 7= A o R B R B 2 B
TE AR L) LA A 4 Fhlge it AR I B R A5 1, JLrh 2 FhaE iy iy 70l v 2
B2 KRR X I E R AR (SAA), 58 & AR T3 & 1 4E i A i
(CRP_D). 4 FhlBEiS sy 435y 528 e BB R -1 B R B A i (CRP_P), Hh
BRSNS 5F (Albedo), JEFLAENG I FH 7R EL X $1461 5 (CXB_N),
DA ALAR NG I F 8 7R X B 5t (CXB_A).

ETERTENRESL, FIH Geantd HHEAM:, AT USRI E XA F
J3 TN TRIN SR o0 M N o P45 LRI A5 R) % B Ry (BT v S X A4
20 RSO GEIEAIRERD, R DOASIUAS R 25 8] il AE RN & B 2R A
Jo BUA MR AR AT UGS ARG TR 26 R 2 RiERS 7> (SAA &
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CRP_D)IIIEIR ik i 2k , DL K 4 FhigEI B 70 (CRP_P.CXB_N.CXB_A & Albedo)
PERRIA R . F AR TTHR LB 6-1 « LE AR £ B AL CRP K%
PASAGRE ) CXB Be7r: ME AR 2R 2 CRP 7> £%: HE A
JIREH SAA ZER | 5T AR AE I DL AHB RO R R I 3 5.

e A e e T A A A B O O S S

T
—cxb

E C 4.0
J n — total
crp 1 30 ]
alb r —oxb —35
— SAA

—crp
— crp delay

3
7 e — alb S
% — total % = S
= < 20F SAA 25 2
‘» ‘» E o
2 2 20 2
c c
g 3 N, :
8 E 3 J s 15 8
o
1.0 T~
01— o
i Ay e 05
20 30 40 50 60 70 100 200 300 10 15 ST s 30 35 20
E, keV E, keV
4.0 T T
E —|14
35 — total
soF- —ocxb 12
F £
< = —cr
> P 110 5
Q >
e L
‘(ﬂ —‘ll)
2 2
S 5
3 8
© @
=

B 6-1 EIREE=A8# (LZ: HE, E4A: ME, F: LE) KEMARERERS (Zhang et

al. 2020).

A FHIZ B AN [F) AR B R 70 AR FDL D S 50dfs - 435 2% RS AR A SR 1) 2 T 2% 1]
SRR, HERISAN R A B R e DL K X SR R B i, kA D i
Ly S ETRNT TR AN R A1 R (10 JIE R DR BRI 8 555t AN [ 77 T A SR i
L ZE 5], AT AL T2 00 25 AR T 2R S AAR SR AT 3l g s A (R I A
THARER, it — RIVKRREESH,  DUSGX SRR 2 I TR AR AE
oS B RO 30N AR IR Z A T

REAAE RAR N, X T RER AR U, 2 RN G F AR 2 [ A IR (AR
THECR B N R A AL AT DAL, A BRAR (R RE R AR i m] LA AR T 5 #R
AR ) RBORRAE . & REARI &5 BRI 17047 4 A, 399052 CRP_P, Albedo,
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CXB_A, LM CXB N.o 9AF REHBRIE S RN DA S 23 (8] & [m) = 4N, { CRP_P
Z R ARAR I, I AR, FLAh 3 B RIFIEE o 475 RS BRI
BRONE LA S 75 18] % ) e PR IS, R TR0 88 6E T AN [R5 [ NSPRLF- I LA 22 5], %
SO AERE— UG8 ORI, SR B A I AR Ak o BbRons T TR 1R 7 25 STAR AR 4
N 1B AR, XT Albedo, HERVENIGIEAT LA ARSI K, TR TR
HAENHDCIEA L 511 v LLZEE o X T CXB_N,  [RIFE ] DL 2L 25 (A AN 35 5 it
F R

TRRGAT, BATHET Geantd TEAL, #d T HIR PEREREMRA, JFK
TER TR« AT U TG TR T EEPUARRKF, T R i &
ATt T LA P Sk i AR BE PRI R  ps R [ A 2R 43 AT o 3K 26 45 T B -F GRB
SENL FEH arf Fl rspo IF HACR G F (175 62k LA B AT RHEAL 51 RS 135 23k w] DL
TAEH E-C 5 F DL K B &M S (1 434

BT Geantd FEHULAT DA 2 R AR B BR AR T, AR AENE LKA
Bt PLE A DR AEHUS AT R i . B, X F HE SR, TREIBITYIHIER
J§55~30 keV FI~190 keV B IIRIER, 50-70 keV MG ILZEIGKAS, JEHAE 1
JE B TR R SR A FK A BT B AR B A5 B A B0
6.3  EHSENARSHT

(1) SEAE FIRRAU L AL

® TEHUILIN A A 143 AT R B, IR 2R 1) HE ZERUA R /K [ L4045 51
KA. ME M LE BIESUAS R HTAF AR 65 S5 1) i A A5 BN R 2% —
s, Bk, X LE M ME FIEPUARER TAEIM S, J5 AR )
B CAF R EARETT i, LA 25471 LE M ME MIFEUAS R

(2)  EPUSEIA R A

® LE SEIAJRAT s SRR B R, 1L 0 B X Ao 8 25 v T v L 1 M)
JEIX, TR REARRE R T, AR S E R BOF AN 0, H
[FIRESZ ] . KRB CXB £5%, mREBRL T AR 2
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B 6-2 NFEHRERIETF=AEHA (LE: HE, EA: ME, F: LE) FIA)KASE (Liao etal.

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

6.4  TEEA AR

R PR FBRREE . PRemsl e Eins, & aE T A
R PRI ES, Bl 2 D EAEPISITIN BA AR B A JREE o FRATTEN X & 3om A
FIFRE S, A EREATZS RN CEBEH 10 Ik, 8k 3ks), 1l
e I S B B I AR A SRR
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TR I, HATE SR P AR E A, A5 2 IR A X R T
AL PR KL, 2K 1T A5 B2 WM I R P E AR SIS BE T s PR A X JOWL I I 5 24800 25 1
THCRACP X T AR RE G REATIZ IE, Hm 15 2 m Be RIS AR AEWS « X+
RESIZ B, ARG T A ZE AR AR A i e Ram B I8, (B AR JE Y I TR AL A A
FEANHIE, P DLH T AR RENS Tl A e it e B ). X THRBE R, i
T HRL T AR AT TEAEA R 1S B AL & N ARV, DR AS e A AR g v e B I 5
AT o BATE eIl I A JREE AR B T A RIE I, AR5 FE RN 4 2647 9
FEAG T o XTI e B2 3 B A0 B S P SR HSOA R, AT 368 3o R T 49 4 a8 R A e R
Ay 22 R XM ZEAT A 1

WHEEGL N, EIR-HXMT A ERRNER CHREM TR0, e
LSRN ZEAE A R B BRI 25, P T HEAT A 1) B 0 2 B2 (R 1E s T T (il
MRS CHARIE R B3 oG, H RARE TR A gD, e
[ AR 25 'F g A B M DU 25 o % AT 1) A JECASE B 2 H AN R WL B 34 2% P47
AR GUBEAE, FRIAEL, SRIERE) T AR W ER &5 5 H AR T
PRI 28 A ST R 2R, LA AR PR 56 5 3 I AR JECIEA T A . BAT, 7B 2K
OGS [H] 2ks I, iR I HE HE ARG THI R G IR ZEN~2.6%  (26-100 keV),
FREEE I BE ME RIRAGTHI RAIRZE N~1.9% (8.9-44 keV), KAEHZEEE HE A&
JEAG T RARIRZEN~32% (1-10 keVDo F 6-3 F 6-5 43 HE ER T2 &fg, o
R DL S A e B2 8 B A S T (1A DG &5

I

ATTEZ TR S Liao et al. (2020a, 2020b)#1 Guo et al. (2020).
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7 RSN

AT L] 23 Lietal. (2020), Luo etal. (2020), Lietal. (2020), Zhao
etal. (2019), Xiao etal. (2020), Nang et al. (2020)F1 Tuo et al. (2022).

EIR TR L AFERBATERATE T 2w 8 O ZR I 2 P RE AR, v LS
ZRFA RDIM =R TIX—EZMEZ L . Li et al.LRDTM,2023; Tan et
al. RDTM, 2023; Li et al. RDTM, 2023.

71 PR AEE S PRI E

HE #7825 R DU Bl 08 A BRI S X I, PR RE i b2 B 4 22k,
B 7-1 Pron, IXEEE A AR A R FURL TS R RBOT A 1, RTRLRIR
BEAT EC AR3E o H1F Nal(T1) g AR AE M T DR A7 I 32 2, PITAT SR 10 7 e 2 B
W bR E I 22, FEBL 31 keV LA 1 T8 BE W] LLAI RV A4 HE 18 A RTESL I RE
HERA

A, FRATEFIH 191 keV Kb LR 15 1WA FNLE B 1 24 Am SR 59.5
keV I 158 B SR W I 7E BB SR I 38 25 AN BE = o R BE I (8] 1 AR 4k, &
WAEE 3 AN H R A ARG S A BE B 0 HER R AL (W 7-2 F1E 7-3 B

N Do

114



47873s accumulated Nal PHA (Norm mode)
10 T T T T T

10
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1 1 1 1
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B 7-1 HE X RXMAME 18 4> Nal (TD SAREHGERE, 4 FELH TA K E R

# (Lietal. 2020).
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& 7-2 HE 0-5 554k 191 keV £kl OEBERT H 1224k (Li etal. 2020).
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etal. 2020).

ME &AHUEFERIE® T 2 A 2 Am U, TRUR S 8 4 Si-PIN 23K, &
AR R DU IS TBOR IR KT BE VS, A P IR 7€ ) EC 9% 23 AT DAIRAS T 1 £k
Ry EAN T8 s RBOBURHIRIR ST R ZR, 7T LARAS 2 R X, RETE 1 Ar94R
ZRUERL (22.5keV)o WA 7-4 P R AERIEH 241 Am UK 5 R AL AR
BT TBUNIR B R B Ag LRIGALBEIN [ A24L, 5 LRI BB A) 6 2218 i1 1
I, —ANEME R R HOR] LR RSB X AR AL, ik H AT, XS0 inASE] 1%,
75 H 5 C& RATHIH P A (HXMTDAS V2.02), 33X Fi 2 B i 7] (1) 22 18 48 {0 1
RN EN A

FEREAT >V Am KRR BERE D PeRBEN R AR 7-5 Fos, BEE %
B A SN, BULERL 700 RIS, REESHEFEEET 0.5%, REA—

BER RN 3 BN AR, B X A AR R ARH /N, PIEAE B ERATTI SRR M i
PRER RE R HER
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(Lietal.2020).
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LE | F 8 H7 2 182 7E Cas A WL 1) 2 3% A1 2 R DXL R AR IR 4 R A B LE Mt
PrEm 4 I BC KR . FIFH XMM/MOS Xf Cas A [RLINEHE, 3875 Cas A %
ANERIE (R R B . I HLTEIE) EC ¢ SR A5 2R A [0 I A A I 5% 28 335 1) e 2
WIS BE M ZEA RN, W 7-6 Pin. Cas A LRI B (W 221848 /),
WK 7-7 Fros,  BATTH 00 Rk EOR Ak 06 A7 58 P 18] PRIV AY, o DRT b A U e ]
Ry U 8 TT AR I8 A b RS B R T O B 8 G A R ) 53 Cas A AR
MR o ARBEE 7-7 R ESEH LA 7-8 R B RIS R, BATET
T =R RIS BT AR € 45 I RE &, W&l 7-9 .
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B 7-6 Cas A i1z KX WL I B - 223t LT EC AR ESHIFRENZE (Lietal
2020), BAFRR CasA EMNRERNAKE 7-9 WAKEREE, SRR BAME EC B3)K
EALENRESEREENER, FRABIERRIRAF M.
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B 7-7 R EC B 2K Cas A ek BN RE B FERT RIHOIEAL, —IKEREAT DAR SRR IX b

fF (Lietal.2020).
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B 7-8 Cas A HEMHBRNBERA=REHOMA, X HEETUME 7-7 B KE
BORE, Y HREARAN B BAARE, BT8R AKIRERAD, XETUZE (Lietal
2020).

) FH b THI A 2 B PRI 3 SCAF BG40 & Sib S, Fe TEA [FIULIN B BT 24 1% 5 i
J XMM/MOS WLl (11 L6 25 38 52 B, 4n 2R LE 168 &4 2 5 Hh 7 i i —
W Si, S, Fe A% N 1% 5 XMM/MOS L& 45 R—5. SZbr b, LE &
SR [ AAE 55 B EE KT XMM/MOS, Rl LE EFUIRE &/ HE R kAR T840 7
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120



72 AREAREIPRE

Crab 2z T EME AR, 2, £ 1-100 keV Vi Bl P ORHF fil 5L 19
R AL REON 8.76 keV! em™ s, 1E4RECN 2.11, AR N 0.36
X102 em™), UL H HCS MAE X LB m B ENIEIT. TIRTE, 1A
MEE R BT, T AR AP e AR 5 5 HERR RN, PR et ] LA
Crab RERE . FEPINIESIERARIG,  F BT HE & 20 HF R R BIAEBAT R
L TR RIE 7-11 (o) BIF T BORE Y o B E B . XA EU AR 0 25 1 2 B
A R AR AU A AL T B A HERR I - 3 A AEFUAS R AR -F-an &l 7-11Ca)
(38 RUIT7 o B i P 22 6 e AR 5 2R UL B A R AR AT A2 I, B 11 e I A
SR EE A 7-11 (e) B, KEBIF REB AR ZARAE 2% LA -

G BAVE = AT E RS A FE S AN BR B R GuiR 22 K/ R
HE 7t 28-120 keV HI R GLR ZMR T 2%, 1E 120 keV UL B RF IR ZELE 2%-10%;
ME 7£ 10-35 keV IR GLIRZEN 1.5%; LE M RGIRZELE 1-7 keV Z [0l RS iR
ZE1E 1%, 1E 7-10 keV ZIHI RGLIRZEN 2%.

2020 4 6 H 25 H, N7 FRMAHIERI M, AT T LE MBIE, S5
7E 1.8 keV LAT HIA AR A2 M0 52 m AR R K. BRIERET 2020 4 6 H 25 HZ J5
ML LE £s, 2O AEEBUE TN 2-10 ke V, TR/ 4T, (KR8 B AT
PAIE 4 N E] 1 keVo
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o
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Energy(keV)

B 7-11 Panel (a) BREANBIMAENNENINEAREHEER, BELELE, S0 ME, 4
R HE, 4 ARSMEAEIETHAREERE. Panel (b) A1 (¢) REREFFEE,
Crab B R AMBER K A (Lietal. 2020).

73  PSF ks

FIFHTEPXT Crab /N KR IX RS HE 528 T PR BEEEE 55 1 PSF A5 22,
5 FH 53 J5 1) PSF, HE/ME/LE ) 2GR Z M 14.8%- 3.8%- 5.7% /> F] 1.8%-
1.6%-~ 2.7% (I 7-12 Fizs ).
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B 7-12 SARFMAERER. BX Crab BB LNI 4 (Nangetal. 2020).

7.4

ARAE HXMT TS 5 50 10 R0 A ] o] 7 i T 7 = AN 347 B 8] SR G2 (1
)N HE: 156 ns, ME: 334 ns, LE: 864 us. i#il53%E NICER TN}
Crab 2 = (RS WIEE, w0k T RS WA 3 Crab (R IS4 ZARFIH 1%
B 1240453 3] Crab ££ 12 IRIKE WL AN R 80A07 (1 ke 5, 38 i H B 1m0l
Rk B R ] SR 2, FATIR ) T = AN R R G &R G iR 2 RO [l g
FBUHEXT NICER HJER K] 7-13 frzx. CA1 NICER AHX TS R REIR,
PR DS B IR A F B ) X S 40 A T 55 RSB IR I (A 4 8] 7-14 FroR

bt TRUXE B A
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T HE fE/mRe B iIA 20, EIRARL T =R 2 Crab 3 ki 21481 18] 5 g
BRI RN 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 (us) 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 T B
[ —*HE ]
1.001 —-=MmE —
L —NICER 4 + .
i | OO i‘ b
R S S LN S S ++’
N i--H‘---{ ........... FAEH T VAt
1.02555—“’) + —E
w.
E1.0245_ | I /ﬁ;
1.0242— 1 1 | —i

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

B 7-13 JEiT5 NICER X} Crab E = HIBAWN, A2ER TEMNERERNIREMEXNT

NICER K} B 3E3R (Tuo et al. 2022).
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B 7-14 Crab fI5H BN T ARRRERH X HE6FHRRIEER . HXMT #ET BREER
Crab B = Bk RIAR 8 5 EMKIBISR: 0.26+£0.02us/keV(Tuo et al. 2022).
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BHEAF 73 R G 0ot BRI AR 58 (LWL 20 SO AT e B R0 D A
TR SCE S R (BB ZR S MPE s 54D MRFAIEAT 70 RS0 00
MR R BEAT BHA VS MBARTTAT ML, PR @ FO IR = th Rl 247 0 R4
) I R TR, AT 553847 70 R GUROW I TR oy TR 484 JE 4R 52l
ERG, WERGRIESENTLERT.

R 5 B e » LT 7> R GE T DR B0, AR AR DR A R <5 R Ml
FES5I8AT 70 RGN B AL B 5 TRAL 7> R ¢« AE5518 4T 70 R gl il e S B w2
i AR HEAT M, A e DB SO R A8 AT ) R G BHABIT ) RGN
PSS T e Baar PERE A, 3 A LI St i AR AT AL B o 50 AL B 5 PR
Moy RGNS B REAT PHE . B S BA A B 7 i, RO B i S
A SR IE 7 R G B AR SRR E 7 R GRS R A S S
PR bt IR N S TR, Rk R > R geAT B R A . &
R P2 TRAES S ARG, P REE . R 5 AT 70 B R 4 e 78 21 80 A R 4
kARG KIWIEAG.

o [ R £ B e RE D ERATE FT BT R T L AR 8 B AT AR RS AR AL, RIS
T AR S IR B O B B S B IR S T S B A R EE T SR &R
FEMTH ] SR GRS R B2kt b, BR A R0t e Bt i f i, 4Rk
SR PEREARL, EERASEKST T, DREE NS, 9% 50T SR
PEMAREAT Bl BEEw 75 i AR,

82 M XFFMRS

R P EREFOME B RA MG Chttp://www.hxmt.cn/), FER KA EIR T
E%E/‘J_‘%Eg'fgtﬁw @%ﬁ:

(1) REMKEL:

AESEIE T QAR IR RALEE A FE N 8]y i, B B ]SS

(http://proposal.ihep.ac.cn/proposal/index.jspx ) o
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RFMELE: I AT IR BRI, M AT ARSI 2=

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

SHENEAE: PSR A RO [E A TR BETE AR

Hr T EZE (http://proposal.ihep.ac.cn/soft/soft.ispx )

(2) ARG SRR XA S5 HEAT RS R AR 39T v ) 22 4

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

(3)  HdfacAn: BAEC AT RATRERT I 8 T

(http://archive.hxmt.cn/proposal ).

(4)  FPBAE T8 BRI R EL 2R R AU

(http://hxmtweb.ihep.ac.cn/analysis.jhtml ).

8.3  WMWTHRIH &

BEAEAT I KRG IIAE 00 IR R] . LIRS, e K
RIS AR S ), AL 205 I (8] AR BUE 553847 0 R G

(1) I TR ARIEA 22 32 AL AE 55 A 18] i 5 %65
PRI BEM I 224k, A H Y 1 4.

(2> JEHIRITER: DA 2 HE, A BRSIRE R, AN
FRa, BT TAESEE, BN 3 K.

FISEEAT 4 555 04K o) R 0000 -3 £ % A 00 3 L
http://hxmtweb.ihep.ac.cn/ObsPlan.jhtml.
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9 RERMESLIBRE
9.1 R_EHHK

RLIFE S 70 9 FETR AN N S 58 o SR PEIR S BAFRZ DAL FE S L 2 PR AL
PREAbRE MRS IR O IG R AZ ORI 5 ToO MMl
PrERI, W 9-1 .

(1) RO 5

T 7] F R B2 A OB TAR A (B R O DR 2 AR Al D3 A [ Y 27
#) HS IR LRGN HARE IR % . SR P EZOR S HARR 2
RENE 78 A TR P2 MR, & 22 ML (], 78 Epr ERA R A 5E 4
713t HAUYIRe s = A B R R RS H AR

T A% O AR IR S AR HE DRI (3F ToO WD #2%. ToO MM

E 9
(2) ZFJEAIMHE SR

[ ) BRI N AMRICH 2 L RIS AR IR MR %,

PAAN T8 IR R A% ORI H bR o 2 RS SR A5 LI R 26 A0 ToO WL 2

%o

(3) FrEMMHE R

= o R SR AR BIRA S b AUAS R A AR, $2 B X A e ANAS iR
R I % o

(4 mif3 %

I 3 HE RO e 3K AL A I I AL B 2 I I IS To O ML I s 1
WEPR S . SRR FAERAHR G, DRI $ SEALSR TR SN
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( B R WARR |

|
[ \
[ R ] [ Wi ek
1
| mommg | | zewarz | [ meanez |
l l — [ 1 1
e pm E s .
Bl | _
B =z | E =z |= = 5 = =
2 g |2 YR # 2 & lg
£ & | & g |k # X z &
LB
B 9-1 HREEMMRRET K.
9.2 RFUCE

BP0 REE “EIRTEG B RAMME” Chitp:/www.hxmt.cn) KA
CREMEANTE”, FERFMEENN, @R ER
(http://proposal.ihep.ac.cn/proposal/index.jspx) U EE WL HE 2 .

REHIEIRAZSE, HiFE i fiE S r “Proposal list” EHIHEE

W&, WFRERAZ. —HEdirhis.

MRS RG, B KRG R (REHIEE) BTk
WER SR R, FIT ISR SBR VAl TAR.

9.3 RRLAERME
FEERENACFERAEILE 9-2 , I REFSFERELE 9-3 .
I B A R AL EE R BT RA LS, FEHRIHTR RS 5 RE
2 VA
FEFFIRBEMEEL G, IR RAEE R X AT, G R 4k
FRAE N

(1) ToO S5l 4 S i I e 32 5 I ST $2 A2 5
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(2)  ImEHE SRR R E IR EE D) RE, — EARHIE, Radadl il
fE. FEAEEMBHEABAT 0 RGN 5

(3) BT RG0S ShilmI JR S AL

HARHAIWHE SN ToO, #54 Bk ToO, WERBAR Pl T 461
LI TRl o] o

AR AT

hi

A 9E ToO, FEHEAT 7 RGIT BRI, RN @ RFHEZ
Bb g SOV, SRAFAEHE S ) 2 i UL ol

R VPG 5 R S BTG

(4)  ER, BEEBT RGPS BT RGANE R G H
TN SINEIEIE, R R I I TR OB AR 5B AT O R G

(5) Rl TRIE B AT B Rk
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Hommmesmin | e AN
Web$2 22
\ 4
B H AR Al e
\ 4
R EZR R (e A=Y o

9t L7 iy R0 7T 4
fm

1L 55 #0852
v

S EDUIRYI R ol  — *J/f;@gg
\ 4

L UL ) PR— *fﬁf
\ 4

THRIPAT P — Eﬁ %5%]‘

\ 4 -

B 9-2 FEFEIMMBROGERE.

131



E—— N TS

WebiR3Z2
r "
HAR P-4 FiAR PRk
‘ ¢ by RERRA L
% y eyl
fim
* ‘ : D3 | ERETARG
1l & R R /RERG
i i
PAT ) BB RS
FE55 132 PR R
B 9-3 IR IR B TRE.
9.4  REWME

RV NBR VA IR APPSR, Al R .
(1) BRI

RIS 9 ROHRESIAT YIS L I FPAIE 1T 4 RAUYIEAR A
X ARG A EBRIRAA th— BRI AR RS , G o WL L 7
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RIS SRR A RS o XA SE R4 M &R A VPR (8 A3 ORI 1]
FERPTHR M E] . B AR R GETHE B R 7K LT B A ph R IR R4 E

J%\)O
(2) BV

ZELRTAREE R, PP L AU WL ER S B — AU H AR AL 2E 47
FVEA, FEARAE R = E X NI HEAT 4 G GO — AN H AR %
AR HIREI, - U — S WLEAT 73 20 . HEAERIRDLI S50k 2 AL B C.
D %, A BIRAFEZHMM: B ZRELZHAT M : C RIEAN TN
N HARFEII; D FARUEZHI . W RAFLE RIS, K42 LI Fr) 5 20 22 H
M. A ZAE ToO WL AR A Be 2 HE B ZNIER] - —%2. B. C. D Al ToO M
MTCAR A2 G35 5 T H G

AT TS RGPS S5 R BT RRE R,  JRREHEAE RO 75
RIBZARL BT 70 R GTHEAT I 2 -

i WL PR S AL B B is AT 0 RS T, IF AR 07 & 5K
SEIRARE AR PP
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10 REESFTH
10.1  WMFRFHEARER
WL £ A PR N 2

(1) #@H

(2) RERIENSAREEGIERBEANTIR
(3) 1E#H AL

(4) FHE

(5) WP FER, AR CGE SRR « MIMYESER L E .
RIS G L A RN PR i) 452

(6) EEASULIMIR (AT 47 1 73 A
XHE— AR LA 2 A, AR 2

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

(7) HiEPIET
SFZ I R B 2 AR R 0 A, AR T 3K

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

(8) HAthisi ]
A PHBIIZAT BT, (TR B3 A S/ 2oL E.

A LS A A SR A (0 B R AR AU, 0 TR, A5 1H 15 31— o 2 1 e i 75 Y
JoE, R R ERER.

FEEL BT % B AU o 4AT A T ER R R A MR sl e, I B
br_ B IEEIEAT RO X O 2R B B i bh e

TEAHERDTE =4 X 62k&Hizs (LE. ME #1 HE) B A 747,
XHF HE, 7 Z 0 R 3 2 A=,  RIaE PR # e ik it (IH
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FRAmE H, L 3.2.2) .
PR 45 H AN R R 4% T H A A 21
102  VEAIEAETF TR (Target Visibility Predictor)
T LB T LA P R S AR TR OO, ik LA L

I : http://proposal.ihep.ac.cn/TargetVisibilityPredictor. 1% . E. %45 1 FAS RAKTE ik &
FRTERE TE) B AT AR A AT 8, % T BT AR T LR IR R, BARRIR TR :

(1) KBH®EES A

ST EIR PR, KB AN 70~180 &, BIER LA NS KMHEK XM
KT 70 .

(2) FAREHERFKX

SR PR KPS X, v e (AR, SR [R) BN AN REAT B
RIS

(3)  F BRI

HERIIREK M 9 31 4, ZRERIEIR P E M kN, HERIGE SN 6 )5,
FHEE CXB M X STk, w1 Wokisgs.

Z LAWK 10-1 Frox.
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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

E 10-1 T RES T TEEE.

10.3 MHMHERIRIBMAG T (Bright source warning tool)

2 LB S T E AR R A U 2 75 72 A2 52, w] R BT P

#ATU51A) . http://proposal.ihep.ac.cn/soft/soft2.jspx »

M LIRS DAk T TR AR ARy I E AR AL B . I Z)

DA K R WA R0 2 R AL 7 o LN F Z20) %) 12 228 28 R ORI B 21 ) A BH 77 1) 2
£, W O F& F O OE XK M Integral Z F Y K
(http://www.isdc.unige.ch/integral/science/catalogue#Reference), HRIZIRM 25 HIH

RO ARyt e . TR AT R 2% 8 SR E = HAF T AL RIS O, %
NP 3-3 il 1L 24 3, WIERERINEE AR 1.1° X5.7° [l CRRE:
M7 Ve 3 &) o T HRIFERN G N A R EEI H A5 - Eoam 5
ML H FR T b, anE e PR B AR TS o R = A7 RN 2 T
PO STy BARIRTH RN T 173, “ B3R APz ZE T DO, 5
WA A& i) 8 “AEFRIEE R 7TLLEE H PR T s i) 24 FE
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AR AE R o ARAERIN G i TR, 2 “ SR HIY b, ] DL A ER A 5 72
LR, BEEREGRGE AT, PR B,

MM TR LR

FleRagn HeRgR

Mo picture f L Egle it

RN

eEE

i L R

A 10-2 Mg MHEREBEAMAT TESE.
10.4  BEIBEERITT vk KBl

P R REA AR S 5 BRI T RO BE T R 75 3K, 1 TGS e BEAT 1240
2450 Ui B

[A2BEX] LE: 2-10 keV. ME: 10-35keV. HE: 28-250 keV
FE: LE B RREXARXS T L — oA 2. B 20T b RE X N aEAT

A LAFH HEASOFT () XSPEC #AFH 1) fakeit A& #EAT RN . BT 2
B B AR R 4T, B8 “user speczip” (R #EHLHE N
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http://proposal.ihep.ac.cn/soft/soft.jspx ). FEIXANEFEE K “example” A H,
PATTEFRE T 5 448 4. tel HIRBIAADAEFF o

T LA ME i B E RE . S2sl fE BE WL, B e R BB H AR
M6 B A e IR T, SR 5 R BRI H AR IR I R Ty o — Ak, B
ToAEAT 2 bR it (XSPEC H powerlaw 152, Pholndex=1.7, norm=10 photons keV-
Pem? s'@1 keV)o SEBRUEIB — K LiX 52 2% HA R BRI

BRADIR 0. FEFTIRIRANET, F 7 TIORGOS R A8 D217 R
BRET

ME X S AR E N #E B2 8 “ME” SCfF k. 470 H “bg” HIG
N “Aits” IRTRAEN. JERAN “rsp” A “arf” RN S

AP ER 1. BT XSPEC, BILIZARIEHA.

1&1T XSPEC, # A mopo iy 2 #LAEIEEAY, A IR RS 4L, 5 e i
A save mo inputmodel.xem 74, i FFRLPLIR P REIE LY save i— N8N
inputmodel.xcm F3CAF, WIN KRR, AT DAALERK inputmodel.xem 3L, 1 42
K HE L HIEAT fakeit T H . £7 inputmodel.xem A4 P U AL AE T LU JE 15 F B AS
TR AR AL RIS R, T HEAE XSPEC A4 A@inputmodel.xem i AJ
PAIER R BE S ek T .
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XSPEC12>M0 po

Input parameter value, delta, min, bot, top, and max values for ...
1 0.01( 0.01) -3 .
1:powerlaw:PhoIndex>1.7
| 0.01( 0.01)
2:powerlaw:norm>10

Model powerlaw<1> Source No.: 1 Active/0ff

Model Model Component Parameter Unit Value

par comp
1 1 opowerlaw PhoIndex 1.70000 #/- 0.0
2 1 powerlaw norm 10.0000 +/- 0.0

XSPEC12>save mo inputmodel.xcm
XSPEC12>f

B 10-3 BILAPRUIR K RE R LR SR R A A

HTEREENSBOR, EMEERERE, Prolkk 7 Basiist, timn
I REIE A K e, KPR T IR . AR R MR I 7 ARG T H 45 tHL
A RTIRE (R E—. RN AR T IR, H R R 2 ET
PRIRAIREM, HAXELYR A 2 R m] B2 A A o 3% B SR BRI i N2 S A X L H A i
AL IE T O RIEL, BT TR T R G, B N R AL

/N
BRDIR 2: [ fakeit TRATREHART

DABLHL ME 9, SR G BT 10000 A2 000, A T b i 5
JG, RFTE XSPEC H 4k N T X AMEHR GEH) N NEAN) example S
e BRI ME.tel W ARG, BT — & AN ZE WA SO LR S HRE G
NSRS KA VLR AT B F 2SR, WA AE A i "warning" 1 TE 5L )

data none;
EREE PN

fakeit ME bg.fits & ME rsp.rsp & ME.arf & y & & ME tot.fak & 10000,1,10000;
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(ULHH: Sk A\ “datanone; ” &4 T PRUEFEBLIRIZAT fakeit F, XSPEC Hi%
AR AEE . BN, WRIEILIRIZAT fakeit # XSPEC H O34 T AenE (i
7E1% XSPEC % I ILFTZAT [ fakeit i 2 I A2 KT RETS 2 4% H 32840, fakeit
oK M iz At BAG A A RS, AR AE fakeit 18R] H AN R N S0 A

FHIX AN, ME bg.fits /&1 5t Aei, ME rsp.rsp 1l ME.arf & ME [0
RSO (FEARTTEREE T TE®RA . dE: XELFRRARERCLuREE 7
ME_rsp.rsp F1, ME.arf F1 A ROHAR 2 RALTEE N T 87 Do y $8HIZE
AR ST (R RIHER1TE S & ‘Use counting statistics in creating fake
data? ), XIT—MAGHL T ROZMER ‘y’, SWEEE RATaeAxs, PSRl
M A2 PR B G ikvE 1, EIRMIARA 73 AT )

BAT5E Lk fakeit WEAIS, SR EIPH A BBIRERE . — %R UL
ME tot.fak, & EAE SHIOTHR. 7 — 2Tt 5% ME tot bkg.fak.
TIXPAK RIS TP AT DL E AT AT R BT T < X 4 B 4 I 75 24 XSPEC
fH e DL A I F R RN TS B0 . AR SR P 4% XSPEC B HE NG
SRS TR, FEBMMC Gt EN, FEEEC Si-RERS5MS
AR A BT A T B S R 0T 40 A o AESAPS LR, FIP AT B Tt i it
P, DMMERRE IO 2 . By BRI A i A B eh, AR G T
OB IR A T . UG ST BRI I, IR A FT LU (oL 24 1 86 37
SMATAEEE . F AT GRPPHA BffJfi. S TG h Gt Bk 5%
XSPEC H 7 Fit-)

EER: ) ERENEN, —RERRFRRKERE (KTEEEHE)!!!
B, X+ ME, 7E XSPEC H#iA ig **-10.0 35.0-**, A LLZESHE 10.0 keV LA
T 35.0 keV UL EEHE . IXFE, ATREHILAIWTS warning BEANEARAE T -

“Warning: Chi-square may not be valid due to bins with zero variance in spectrum
number (s) : 17, HEVERME, FNEEHK ig**-1035-%*, KX 4E 12 2%
RETE 10 LA BL R RETE 35 DA B .

DA L ME N A B T B AR, HE A LE AR R 50kl H2
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A H M LA SO FANR] . Z BTRIRRAS X% T HE,  SREETT 2 20 70 4L
BRI AR R RETE (HE 3845 17 MR AR TR0 H AR50 A R ok
KR T AME. BAERX — R, JATTR HE 2085 ME. LE RIS IE, RIS
WK A E S SIS . A 7T P ER, FRATX HE. ME. LE IR 7%
PR T — AR, FEART E IR BN RS user_spec.zip H1f] example 3¢
b, B RIARYE B S e R B . BT TCL B WMENRT, 1E
XSPEC HHE#ZH @B, 4.

XSPEC12>@inputmodel.xcm

XSPEC12>@HE.tcl

VLA F R A SR AL 10 07 245 B AL R S 5 SEBRULI I RE 1S T RE > — 28
Z. B, HE FIAR TR 25 TR T A PUE O B A R E A, x5
FI2 2023 4 7 H 22 2024 ¢ 6 H AP 50l . ME MG RAE (S52m
A READ FEAF I A B2 H — SR, FRATX HoR A2 800 4. TE4
REZHMM A, #HEeA R BB IXME. T LE, XHEEA B EAHERE RN

R (R RRECEE 56, W TAKISI AR CGREEZ)>=100 mCrab), &M TTHRA
HE,

WA A TSI R jjin@ihep.ac.cn.

105 RE|RXTH

10.5.1 $REAELE TR

“ERTEFEERAMMEE” KA “REIMEEAY” , HFERZMEEBN,
TE PR RMEESE (http://proposal.ihep.ac.cn/proposal/index.jspx) YSCEE MM H2
%o

10.5.2 K55 B AR
TR G R IR S 34T & 1, TR s RV ERE 7T BT N P T DLE BTN
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A K 5 3 6 G b, PrAh A REGEMIK S . 25, EEK S SRR 1Rt R ER
SRR HE .

I 38 PE L G FLIEN 1 “Proposal list” ZEIFRZORAS, TEIRFIEAER LT
Z AR AR SR R AT B 2L

RIS, Bl 7> RS IIIR = (R EEEE D R AR AW 7L
0 RGITRRE VS -

10.53 REHRR
(D BEABRINNEFZHA ), IREMEEH YT E RIS

(2) REGRIBREMNEAFLE, O, M. Bk, BEER
AR 2400 (BEXF ToO) 5. HARKRRH AT EZ P NN HERZ. X
SPERUUR . Bk 2 EET IR yREEAT SR

(3) ML H A 422 FE UL DA 2 P e 6 58 RO AN R DX Al o 5 s UL
VLI 7 B IR A FR . JRAHIA . Ray Decy HARREEL. mmefiihtriim. +
REM TG IR E . RBEM T TR AT OIS Ta] o WL R E 5 R WL e ]
DL HABRFIR T3R5 5 /N RO O 7 B A A 4 X k. H AR REBL. 334+
O Ra. {30 Dee MRS

AR R S T SO B A B OB £ ) AT O A B AR o ARAR ST A T 2 I

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

BARKIE RIS WL http://enghxmt.ihep.ac.cn/doc/170.jhtml

FE: A% HE R KEEREHN
X HE SHim S M %, 1555047 a0~ HI0:

(1) HE M a5 BAT L H 0t AR 2 0 (L 3.2.2), DIk, P
HE B2 370 58 F W I S0 5 Ud AN AIE HE F2 4800 4 K Ay g 2 48 2

(2) HE B G UL N4 S AN PR T 16 33658 sl sl oMM S, A REE A0 2 S 2k
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SR

UIHG A, HE B0 5 i) 4RI # 2 3E 47 € AL s Rt s, Rl M H Csl
RN AR B AT L S 22 A R MR (L 3.2.2) 0 {HERT- CsI I REAZ
SE A B LA 2 A R, A BR HE 53R 2% 138 25 A 50 9 (ML 3.2.2),

714 2 B LA 56 5 1 Nal SR 23 H0E A s i &R, AR
VLI 2K

(3) HE Bz 8% (UL B2 22 BRI A Nal £ 35 i A 2047 52 s s #oui .
R CsLIRM B MEHE, HEATRE P IR IELZ . CsI EA%

PR Nal 2510L, #REHGIEIE . BN CsI BEdEEE Nal K152, mpIiEil
FH P AERA L B2 A CsI 34 .
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B 2, HEAEA SO A1Z) 1.3 Ms; HRUIETHER, StEa BOWMIE %) 1.9Ms,
Hit2) 9.0 Ms. HHT, TS8R 5.7Ms HIH A, R4 AO-08 I HIULIMI Fi L1
FAPATIE L, B AT DA Rl 58 o 5 PRURE IR S AN B 4B S8 A, A 28
A H BHILE 2 AO-09.

7E AO-08 LR ToO MM, CAA IR 54>, HitA R

MBS A2 0.9Ms;  mHES ToO MMA 28 />, A RIS [F]2] 3.8 Ms. AO-08 H1¥)
ToO HJAZINLE L AO-09.

HE 2026 43 A 31 H, ZHRTAE A0-08 WM M e itk il WL R %, ¥
TE A EHR T,  http://hxmtweb.ihep.ac.cn/ShortPlan.jhtml.
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Approved time Approved Observationtime Observation

No. Source name RA DEC Proposal ID (ks) number (ks) Number
1-16  |Blank sky -| 16 sources 1200 120 600 60
17 4U_1820-303 18:23:40.800 -30:21:36.000 P0705928 800 40 340 17
18 SGR_J1935+2154 19:34:55.598 21:53:47.760 P0705025 360 6 120 2
19 Vela_Pulsar 08:35:21.600 -45:10:48.000 P0705873 2000 20 1700 25
normal sources
20 Cas A 23:23:28.800 58:48:36.000 P0702839 800 8 750 8
21 Crab 05:34:31.973 22:00:48.000 P0702840 400 8 450 9
22 Crab Scan 05:34:31.973 22:00:48.000 P0702838 460 20 500 22
23- Galaxy plane scan with EP - 720 areas 1900 330 2200 383
7920 552 6660 526
1 1E_1841-045 280.3306 -4.9364 P0704971 50 5
2 Agl_X-1 287.82 0.58 P0704768 1160 33
3 AT2019wey 68.8369 55.374 P0704024 360 16
e TG 4 GX_339-04 255.71 -48.79 P0704831 ) i 180 8
5 Her_X-1 254 .46 35.34 P0704814 200 2
6 IGR_J17511-3057 267.79 -30.96 P0704855 120 6
7 Swift_J1818-1607 274.5009 -16.1312 P0704958 60 2
8 XTE_1810-197 272.4629 -19.7311 P0704053 60 3
2190 75
1 Cyg X-3 308.11 40.96 P0614367 30 1
2 4hr 62.5 -55 P0711101 40 6
3 41 1608-52 243.1792 -52.4239 P0714104 20 3
4 Antia 157.5166 -35.3233 P0711099 30 6
ad hoc ToO 5 EP240904a 276.875 -9.9426 P0714098 ) ) 200 6
6 EXO 0748-676 117.14 -67.75 P0714102 180 3
7 FRB 20250316A 182.476 58.8494 P0714107 60 3
8 FRB010312A 81.725 -64.9386 P0711100 30 6
9 GRB 250308 160.761 23.741 P0714106 30 1
10 IGR J17091-3624 25728 -36.41 P0714103 240 12
860 47
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