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EHR-HXMT B R far

Bil: 1118
£5: 1881f%
RE: ~1000kg
Ih%E: 350W

FErZA Rk

LE

HXMT B3& U Fh A & T
= BEXHT B I EEHE: Nal/Csl 5000 cm?, 20-250 keV
thAEXST2% BB $EME: Si-PIN,952 cm?, 5-30 keV
(RBEXSTZEEImSELE: SCD (Swept Charge Device), 384 cm?, 1-15 keV
Z= [B) IME MM ES SEM
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EIR-HXMTRIEE S

L
eES LE: SCD, 384 cm?; ME : Si-PIN, 952 cm?
HE : Nal/Csl, 5000 cm?
BEXEE LE: 1-15 keV;ME: 5-30 keV;HE: 20-250 keV
GRB mode: 200-3000 keV
R EIVaE S HE: 12us; ME: 200us;LE: 1Tms
BEE DR LE: 2.5% @ 6 keV

ME: 15% @ 17.8 keV
HE: 17% @ 60 keV

Wiz LE: 6°x1.5°% 6°x4° 60°x3°: blind;
ME: 4°x1°: 4°x4°: blind:;
HE: 5.7°x1.1° 5.7°x5.7°: blind

ERE SN EZR = -

BEREREE. oS kRN ERASK. FED

RS FRONFERTER N XomiRNR

S F RS

=) BEMSHMRREZREIRRICTERERES.




EAR _HXMTILMAF S -

AMELL  AMMEY (WER AMWGH | MMM K (ks) UGEE (ks)

1 point  [SuperNova Cas A 50 4000

2 Regnant Tycho 4 300 4300
3 Crab 128 3700

4 PSR BO340-69 16 520

5 Poley PSR B1309-58 20 110 4540
6 PSR J1846-0258 1 2

7 sl 1543-47 51 1070 1
8 sl 1630-472 161 760

9 Crg %-1 158 2100

10 EX0 1846-031 42 800

11 Granat 1716-249 2 250

12 GRS 1915+105 158 2690

13 GX 339-4 128 1930

14 ) H 1743-322 40 440

15 B Binary  T1GR J17091-3624 9 180 15660
16 MAXT J1349-630 1126 2620

17 MAXT J15335-571 l18 430

18 MAXT J1543-564 1 80

19 MAXT J1727-203 3 30

20 MAXT J1820-070 146 2560

21 Swift J1658.2-4242 |23 470

22 Swift J1728.9-3613 |23 25

23 1A 0533-262 47 2430

24 27 1822-371 1 30

25 25_1417-624 46 460

26 4U 0113-63 1 150

27 3U_0614-091 30 300

28 40U 1636-536 63 830

29 U 1608-522 74 1330

30 4U 1700-377 1 190

31 U 1728-34 19 330

32 NS Binary g 1730-22 14 240

33 sU 1820-30 25 280

34 4U 1901-03 32 640

35 35U 2206-54 2 7

BRI RGT

36

37

Aql X-1 76 E40
Cen X-3 32 1020
Cir X-1 85 1150
Cyx X-2 41 1180
Cyg X~3 109 1940
EX0_2030-375 60 1320
GRO J1008-57 42 E10
GRO 1750-27 1 20

(S 1826-238 4 140
GX 1+4 Gl Bl

GX 3+1 1 20

GX 5-1 16 360
X 9-1 1 120
X 8+9 7 150
GX 13-1 1 30

oX 17-2 26 580
GX 303-2 47 1230
GX 340+0 8 160
GX 349-2 15 410
K 1417-624 29 300
H 1730-333 3 170
Ber X-1 32 1660
IGR J16328-4726 2 20

LS_I_+61_303 23 200
MAXT J1631-479 o8 310
NGC 6624 1 30

0A0 1657-415 7 100
PSR J2032+4127 4 10

RY JO209. 6-7427 3 100
Sco X~1 22 670
Ser X~1 1 20

Swift J1756.9-2508 1 40

|Swift JO243.6+6124 107 1650
Vela X-1 16 1320
XTE J1739-28 1 30

XIE J1946+27 1 100

25940
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BR-HXMTIURIFR S : R4 et

BHXRB: 16.7 Ms, ~80% exposure to bright
sources and newly discovered outbursts

NSXRB: 25.9 Ms, scattered into different
classes of sources. Atoll, Z source, persistent
HMXB, newly discovered HMXB outburst

Survey and blank sky: 37.3 Ms and 5.4 Ms,
for monitoring and background model.

Pulsar: 4.6 Ms for timing research and
calibration

SNR: 4.3 Ms for calibration
Total exposure: 90 Ms (till 2022 April 30)
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EHAR-HXMTAN A : BB

Insight-HXMT observation till April 30 2022:
16 BH XRB, 16.7Ms; 49 NS XRB,25.9 MS; account
for 47% of total exposure.
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EAR-HXMTANAFZT . X5C &

LS EY

E R

UNPNEEE ]

Observations till 2022.04.30

NSz Rk 2

RIFXG LW E

R EXSHLENE

AINRIE
TRX
HAth
CrabX[X
Vela X X
Cygnus XX

RIEE M

16

49

19

21

19

89

RUNIIDE ¢

54

165

989

1235

123
513

184
113

3354

BREICRTE (ks)

4300

4640

16660

25940

1680

5400

4990
5520

130

90

37300
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EHAR-HXMTULMAFST . 1 [E X050

~300 coordinated obs for ~60 sources:

Hard X-ray Modulation Telescope

AR ATHFER

s XSHBRRTR

- Chines Tirst Xormy Astronomy Satellite \

[ fo] KFHXMT PN REER BMELEST BT LRHE

Insight-HXMT Coordinated Observations

Last update on 2022-04-30

| Source

Facllity ]

) |
WS TAf |

http://hxmtweb.ihep.ac.cn/JointObs.jhtml

X-ray,

X-ray:
INTEG

optical, radio

ART-XC, Astrosat, Chandra,
RAL, NICER, NuSTAR, Swift,

X-Calibur, XMM-Newton

Optical: VLT, Lijiang 2.4m, Xinglong

2.16m

Radio: Xinjiang, Kashima,

Medic

ina

test and improve the calibrations:

Her X-1: test E-C relation

Crab: test response

Science

GRS 1915+105: study the
relationship between the accretion
flow and the jet

joint proposal:

HXMT-INTEGRAL
JCMT Large Program: sub-millimeter

11/75



EIR-HXMTULMAAST : BHE~ T

(am02261 NS

HrrE—RE RS Em33175

© DIRIREI2929%%,

#3~20TB, Erh

2021 FERM3ITHMIR, £9~3TB

- BIRATTEERIL88%.
« BURATT RERILL:

http://archive.hxmt.cn/proposal

http://hxmt.nssdc.ac.cn

o 20215 TR BRI EEEEIIX .

ZORFHREEIE &

SRERTHEP: ~800AK;
EREMmERLEF: ~330K;

ESMAEF: ~100 AR

SIET/EH]

YA A [E] VAR | SXHER/NTB)
2021.2.23 15983 3.54
2021.5.12 14607 2.95
2021.10.18 135678 16.6

- FEEIRE (0/ZEE)
- IEHHUEToORE: 90K
. |RESToORZ: 0K

: 365K
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http://archive.hxmt.cn/proposal
http://hxmt.nssdc.ac.cn/

EAR -HXMTAAFST . X0 ER X))

K tHATRMT R : SERkPUsE (2017.11-2022.08) SAMEEITRIGHIE \
- FEHATRIITRY : RAHER2KR, 12AU1RRI11: 00BuRAZZE=EHI
(2022.4.30)
> FEHRITR): 8974
> ToOitkl: 414
> GRBWRAtEI: 5504
> SEEHITE: 1854
« RIS ~40vBS BILASEIR RS R
- BREWN: SERANZEE. EFERITBEIREH RIS W
64NME, 300RIREXSIRN
EMA: FAST. #hE. LB, L. MEFE
E49h: INTEGRAL, Swift., NuSTAR. XMM-Newton. NICER,
\Chandra‘ Astrosat, Parkes, VLT, VLBIZE
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EAR-HXMTULMAFST . X032 2

e
fEEERTE) gz /E b thiFadia -

AOO01 2016.8-9 90/0 2017.11-2019.06 /24
AO02 2019.1-2 37/6 349 2019.07-2020.07 /14 26
AO03 2020.4-5 34/14 331 2020.08-2021.07 /1% 16
AO04 20214 33/9 333 2021.08-2022.07 /1% /

4 N

b5
- EYMRELLHHZEIED

- BERFRHASHMNESLGESEIEM

« BRI FRE T
- BlEIE: RIEENX

AO5: IXE43D TN T= 5
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TE & ﬁ&”ilm?ké

2018#—12}1 17-18a  su¥% &%

DRI, RXAZE, EEBXZE, fliKE, X, BRAXE, KEURXEF. &
EERRAE, EXFBERNNAFE.
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U HR-HXMT & 5% AR 7=

! (Ef L 21)2022-6-10)

( 128 published, 12 submitted, 58 in preparation)

=]

Research fields Published/ submitted In preparation
accepted
Isolated pulsars 8 1 4
BH X-ray Binaries 33 (1 NA, INC) 4 30
NS X-ray Binaries 32 4 (1NCQ) 14
GW, GRB, FRB etc 25(1NA, 1Nat.) 3 (1 Nat.) 7
BGD model 4 0 0
Galactic scan and CXB 5 0 0
Instrumentation and performance 21 0 3
total 128 12 58
stacked ® groupad O stacked ® grouped O
“ @ Frt. oy s 1o pa
Non ref. citations to ref, papers
800 @ Nonref citations to non e, papess
30
. B00 ||
4 £
: @
- G 400
10
|
221 2022

amy

201

o

2017 2018
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AR AR

> 2019F8H27H, #FHEHEX, IKHEEXMNPFERNEERIEX=

>2019’£ﬁ10)%25E|, ZIRAERTEATS (BIFRERET, RIAA

F—PNULXRFITSRE %éuéfaaﬁj}_ FEFER)

>2020’EE11)%4E HEAEmS, hEXIR-FASTIZFIE AR SR
(FRBEI’J%TEE,KIXEJ%%H%AXJUILJ)

> 20205F984H, FhiE%, GRO1008-57Z R AN EREEEECRSF

> 2020991, #iEEx, SRAINHREEEEQPO

> 2021528150, #FHiEHEX, MAXI1820E57NNE

> 2021528191, Tmﬂwiﬁ%, *fEEEEXZEEIE»AFRBEEEﬁ%E

> FERANFSE5SHFERIZFRAN AR ZFAR P OEEES cE A FE
20205FF —I-jcaEsﬁ-Hle_E: **HEEEEBU,DRRE,%@}E?E%*EEE’J
IEHHH}}T«_‘Z/ﬁ

> %&9& | (BR) ZETFER2020F+ AR =R z—, BEEEE (BRI=)
ZEHIN2020F ARl =20, MX—AMNEESGEMESRTRE,

LTS E]

=




=HREP T A ERFE & (2019/817))

> RIER RGP R SREERERRRZIR

> ARSI FEXFERRRISEX-1TFEZIT &
2z 4 B B RS

> EUR B 525437 T F ZEXGTENEZE F

.—I—
=l

RI=8

ES Qizc

REEHYT

N F 2 ekt

HIIRFRE N SR RIE D ES Jk*?r?*jjimﬁﬂfa FRE

R 32

> EXNB R FERERENAZENSRE TRNSE

MRIAKRFR2zERRENHEEEHS

> HHE T EZI R FEXSTZNE KL EX-17[

REENH TIF

HE R A 2%
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=ARATAfEKR

Single scan sensitivity: 3-10 mCrab (spectral
shape dependent)

_S}ngle Scan

® .
oS o

o i g, @ . R e b ° w®s - A
0 g =120 B TL: :."I"’"‘. w80 *“ v o1s0t. > Sl
2 N TR . e ° S : LR

-
e

Galactic Plane: (14°*14°)*36 + (14°*14°)*14

21 3SR X (-30°~30°): 300 J&/4E, 29 HMERX 1 400 & /4
(Sai et al. 2020)
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= ARF A F AL

H1EF2022%E38, HXMTHRIE@EmS0MN N KX #H1TT 2113000)% F34
HXMT M 35E REUE (50) : LE ~ 3 mCrab; ME ~ 20 mCrab; HE ~ 18 mCrab

90 ()
e ~ 10000

ELL2I20225°3F, BEEEMRER, SRITIRAERS T, SFEREREEm!
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XEJ IR il

(c) HE

150 1

IR ARRT)

8001

Counts Rate (7 KeV-40 KeV)

_AJ‘JMJJWMJ\

1500
Time, s

2000

600 1

&

SBMO 58060 SBIE0 SS100 SBL0 SS140 SBIEO S81E0
D

250 3000

>
>

!
10 ‘
16
GX 142
48 GX:J . ) ' ' "
- .
g o ‘ GX 1341 V2
"
2l o @ | O
a8 n ‘ o
GS 1826-238 08
GX 51 ne
-30 |
02
260 265 270 275 280 285
R.A., degree

ER-HXMT £ TR IRE L FR
B30

2128 sources monitored

~200 detected

>10 new transient candidates
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Energy (keV)

PO R RO TT R R BE T

1-6 keV X

(Jin et al. 2022)
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1. I & R N R B
2. WhRZETE, EHEK
B 8] B

3. K RS N R d, B, B, E; B, ] F;
4, FHIREBERE dEZPn f+ P, f+P23 f+1%4 f+bz f+P23 f
d p | e (TR (BT 1t b b ¥ p |Tomb
3 31 3 33 34 33
(dy | [Py | Py | Bz Ry b, | Bz
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52 %tRapid Burster H1730-333 4948 AT AR 7 o@ L I pih 2% (Guan et al. 2020)2 .
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B, MO TMISESXESIRET

mEMAEMS T

Crab
C HE 22 17
283 ME g + crab
CJLE +  Fitting Posit
26— 22.08
N
'8324_ b 2204
© o -+
Sur | N
< Q 22.001
0O 2o A (m)
-«
21.96
18—
16 2~

14 | | | | | |

A B0

77.5 80.0 82.5 85.0 87.5 90.0
RA (deg)

(Luo et al.,

| | | | |
83.56 83.60 83.64 83.68 83.72

RA (deg)

in preparing)

Delta (deg)

XS IR BV RS R E L

Ry =C X P(Ti(ra,dec))

\ Ry = C X Py(T5(ra, dec))

R3 = C X Ps(Ti(ra,dec))

{ Statistical error

0.3+ I Systematic error

o.on-iif{“{{““;

100 10 10
Exposure (s)
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XSGR J1935+215489FEiL, WEINFRBIEBE

800

Frequency (MHz)

500

400
-15 0 15 30 45 -15 0 15 30 45
Time + 28 April 2020 14:34:33,04672 urc (ms)

CHIME#RMZ pY RIE 5T B J BUEE S
CHIME/FRB Collaboration (2020)
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\A)‘ Wi
—/\..._\ ~| v *f,-w w v /‘ '.‘Jlblf-\‘v'

prntins o

EHIR-HXMTIR ,WIJEIJE’JXQT%%%S(M 55

Dec (degq)
22.0 222

21.8

21.6

RA =293.67%31% deg

293.4 293.6 293.8 294.0
RA (deg)

EIR-HXMTX XG4 R8I E L
Li et al. (ZAREZIBA) (2020)
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GRBXLM TR T\,

— e —
. Nal energy band  Csl energy band .
Working Mode (keV) (keV) Detector Setting
Regular mode 20-250 40-600 Normal HV
Lower the PMT HV,
GRB/LG mode 100-1250 200-3000 turn off the AGC
=1L o | @w-—-—[| | ® GRB mode better energy range:
' : m  According to the simulation, det.
100} ] efficiency is good for >200 keV
z | b ‘ ®  GRB Epeak distribution
Tl ! i i |® GRB mode: ~30% of obs. time
= ._,‘ m  When the targeted source is occulted by
| }j 1t ‘ the Earth in pointed observation
T ‘E' 1“903:“ =T m  When HE regular mode is not very useful
GRB Epeak measured by Fermi/GBM in an observation

(Gruber+, ApJS, 2014) 31/75



EARALNMGRB AR EER

» Can detect GRBs in both regular || » 500~3000 cm?~ MeV range
& GRB/LG modes (lower HV for with single photon counting

PMT) and energy measurement,
> GRB monitoring FOV: all sky un- ~largest ~ MeV GRB & pulsar
occulted by the Earth monitor ever flown

=
o
-

__[ ‘I'Iﬂlll T 1111"1—7 LB rnm] R I’Tn"]iT T Tllnl*' TIT I'Tlllr*T F T A H’TII'*"I mn TYH’Hr_

1 111

— HXMT/Cs| (NG)

- HXMT/CsI (LG)

— Fermi/LAT

- Fermi/GBM (Nal)
~— Fermi/GBM (BGO)
e Konus-Wind
—=aa\; ~— Swift/BAT (Masked)
\ —— CALET/CGBM (HXM)

. U= : : CALET/CGBM (SGM)
ko \ ——— AstroSat/CZTI
ll'll Ll Ill] 1 11 lll L il llll l Lis llll 1 llllllll 1 llllllll 1 llllllll
10° 107 10°%

107 107 10° 107 10°
Energy (keV)

10°

T llllllll
1 ll'lllll

(Luo et al. 2020)

-
o
N

I lllllll
1 lllllll

Total On-Axis Effective Area (cm?)

Figure 13: Effective areas of HXMT/Csl, Fermi/LAT. Fermi/GBM, Konus-Wind, Swift/BAT,
CALET /CGBM and AstroSat/CZTI1. The effective area of Fermi/GBM (Nal) is the averaged over the
unocculted sky.
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Figure 17: Joint spectral fitting of HXMT /Csl (red), Fermi/GBM BGO detectors (black), Fermi/GIBM Nal
detectors (blue and green), Swift/BAT (brown) and Konus- Wind (purple and cyan). In the joint fittings,
the 18 HXMT' /CsI spectra are merged and the merged spectrum are re-grouped to 50 energy bins for display
clearly.
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AR GRBIE

Table 3. GREB Triggers: Locations and Trigger Charactoristics,

N

Trigger ID* GRB Name Trigger Time (UTC) Search Method”  Gain Mode RA(®) DEC(®] err(%) location source®  Kinds of GRE samplest!
HEBITOG260M0  GRB 1706268 202007-16TO7:54:29.50 BLIND NG 239.8 -19.2 LX1) PN S
HEBITO626400 GRB IT0626A  2017-06-26T00:37:22 32 BLIND NG 165.4 56.5 10 Fermi/GHEM G
HEBI1TOT00116  GRB 170700A 200 7-07-00T02:45:00.00 BLIND NG 1m.7 153 (1) Swift G
HEBITOTOS045 CGRB ITOTOSA  2007-0708TOL:06:01.25 BLIND LG A58 19.5 6 IPN b3
HEBITOT12139  GRB 1T0T12A  2017-07-127103:20:30.00 BLIND LG - . - - B
HEBITOTI4049  GRB ITOTI4B  2007-07-14TOL 105110 BLIND NG 18.2 .5 - Forml /GBEM a
HEBI170718152 . 2017407-18T03:30:30.00 TARGETED NG 102.3 “15.0 Fermi/GBM ¢
HEB1TOT26248  GRB 1TUT26B 200 7-07-26T06:58:15.42 BLIND NG 166.4 MO0 25 Formi/GBM G
HEBITO726793  GRB ITOT26A  2017-07-26T19:02:59.51 BLIND NG 278 6.6 - Ferml/GHM a
HEBITOT28860 GRB 1707288 2017-07-28T125:03:19.00 BLIND NG 238.0 70.1 Fermi/GBM G
HEB1707317TM - 2N TO7-31TI8:01:39.75 BLIND NG 246.2 (] 6.3 Fermi/GBM o
HEBITOSO1208  GRB 1TOSOIA 201 T-08-01TOM:58:55.25 BLIND NG . 5]
HEB17T0802637 GRB 1T0802A 201 7-08-4027T'15:18:26.00 BLIND NG A28 -30.2 21 Fermi/GBM G
HEBITOS0G917  GRB 1TOSMSR 201 7-08-08T22:00:31.00 BLIND NG - - - - S
HEBITOS0G596  GRB 1TOS06GB  2017.0806T 14: 18:48.50 BLIND NG 1473 0.6 L4 IPN s
HEB17080G610  GRB 1TOS05A 201 7-08-00'T14:38:34.00 BLIND NG 9.2 183 46 IPN S
HEBITOS17908 GRB ITORITB  2017-08-17T21:47:34.00 BLIND NG 3.0 0.1 7 Fermi/GBM [¢]
HEBITOS25306 - 201 7-08-25T07:22:04.00 BLIND NG 2704 2 32 Fermi/GBM G
HEBIT0826518  GRB 1TOS26B 201 7-08-26°T19:35%:68 00 BLIND NG K7 rirs -31.8 1.0 Forml/GBM aQ
HEBITOS29270  GRB I1TOS20A 201 7.08-297T06:20:39.90 BLIND NG s
HEBITO001499 GRB 1T0IEB 2001 7-09-017T'11:55:66.50 BLIND NG - . - B
HEBITO00G534  GRB IT0903A 200 7-0003T12:49:11.00 BLIND NG 2545 o 1.3 Forml/GBM a
HEBITOA000  CGRB I70004A 201 7.09.04T09:46.00.62 BLIND NG 5.4 325 M2 IPN s
HEB1TO904854 - 20170004 T21:13:07.10 BLIND NG - - - - B
HEBITO00G020  GRB 1T0006A 201 7-00-06TO0:4:8:06.00 BLIND 3 1986 <535 122 Fermi/GBM (]
HEBITOO12084  GRB 1T0012C  2017-09-12T23:38:12.60 BLIND NG 836 72 - Fermi /GBM G
HEBITOOI13%06  GRB 1TOMISA  2007-00-18T21:42:55.40 BLIND NG - - - - B
HEBIT0921000 GRB 170921C  2017-09-21T00:43:37.00 BLIND NG - - - B
HEBITOOZ3188  GRB 170923A 200 7-09-21T00:435:37.00 BLIND NG 215 K12 540 Formi/GHM aQ
HEBITOO26340 GRB 170926A  2017.09-26T08:10:39.80 BLIND NG B
HEBITI007498  GRB ITIOTA  2007-10-07T11:67:38.27 BLIND NG 1356.6 42.8 01 Swilt 1
HEBITIONSNTY CGRB ITIOSA 200 7-10408TOLAL:38.50 BLIND NG 220 240 - Fermi/GHM G
HEBITI011045 GRB 1710118 2017-10-11'T01:05:36.00 BLIND NG 1389 1.4 L8 PN 1

BIRAFAI3221GRB, FERL80, 45 GRBIER
(Song et al. 2022)
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Accrefon disc Inner Aot low o O N
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/ / Magneic field
4 /
p,
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Two key regions

Region around Alfven highly related to the Region around
radius: strong magnetic field magnetic pole:
of HXMB.
e Accretion or propeller , e Emission mechanism
Advantage with

* |Influence of the stellar wind and geometry (fan or

upon NS spin? :_T,Slﬁhi'l;l,xl\,/ml pencil model?)
* SFXT: emission mechanism '8N statls |ca. ,  Magnetic field of NS
spectral and timing (CRSF)
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sample in broad band.
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spectral and timing * Type-I burst probe ML
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SynChl'Otl Oofn hard pho{ons

photol ; re"ected
photons
o gravity +
Coulomb .
hot inner disk black hole

thermal plasma with

ST S
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BR & IIMAX1J1820+070M 7S HAE) B 7 o B EIAY, MURMIBIINRINE (Nature
Communication)

BR&ZIGRS1915+105 B K75 F | ar eHA[B) E TRV B HRIURFNZ XV ERIL (Apd)

7 = AN =] \Y & ===
> BRIR A SELRE B EAE S AT S
B ORFEMAX11820+0701% & %4 I 250keVAYIQPO, LUK & RE1 70 A A RUER AT (B 1R
(Nature Astronomy)
Cyg X—18SHAE R LM EHEZEQPO (Apd)

> BR A HERE BT T Fge T
BOX B EEEILAMAX11535-571 B BETE FOQPORYRMSIE, 45 H QPO Erms TR FELS 1S
(JHEAp)

> BB IR & TR L AV QE TR R
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Il)a'

SN ERAITT

hFEWE RGIREEN

> KREXF L NER a5 X

BREIGTAZE—NXIRFRNES R EE SR @S EESAEEHER (MNRAS)

BREMULXIR L B NUET S E X LS #5Ei% (Ap))

BRI BULXIR &8 P 2 B hehkod s B FEFHE L E M8 = E{t (MNRAS)

B RFEPULX RX J0209.6-7427 %3} 130 keV LA _ERIBKHEEET, PULXs FIE B IRFRBKAE
ESTATRERBMHEERNRFT (Nature Communicationigfg) .

KRENEZRSGX 301-2 I E SRR LA FE 2 E T AR X/ZRFR (MNRAS)

> K R X5 8 U E W 12 B IR FR

AU 0115+637E20171R & KM Z N E I EFHFZZQPO (MNRAS)

> ZiEF0AtolliE &1L
BRITZIEScoX- 18T #24QPO%A H E =82 RIFRHI (JHEAp, Ap))
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HERFERERUNRIRER

>R BRMRE
S RBBERNE (CygX-1, MAXIJ1820+070%) ( Ap))
E REMSENEBEREN, NRERNER? (Apd)

> HA 22 fgida A0 [a] e R A 2%

BERALEENE RS EELEESE (90keV) MN#IAZEEIRN (ApiL)
RETZLZ2MPFEXSTENE R L EX- 11 EFER L e E T~ H T (JHEAp)
BRTFELA 0535+262FF I T EIFER U ZR- e EE R HER Kk FR, A T CRSFREEREEL
RISEEEE &R (AplL) o

BXGE T eEEElEbRE e 2 EZMNE (>50) (Ap))

B RTENSULXR EIJWF&.—JE’JJL%'IE (>50) %IN146 keVEYESTCRSF (ApIL)

> ZIRETRE

BXABRNERAZZIWMNENZZED (AplL)
BoX A Z BRI Z IR R IR LA R B AEFAE M (Ap))

> s =2 58 BT FNFRB
BIREHFRBELTMEZEUEIA, BT AEEE, EEXESFHHIAIBES] (Nature

Astronomy, Nature )

BRGHIINRIAFRBEV S s R R ERIPREI (A&A) 41/75
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EURXET R N E Z % MAXI 11820+070
ﬂ-:l = =
o 20004& B (=] D ta) MAXIj18204070
2 1500
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% 1000F \‘\ > ot
. -~
m 500- 1 1 1 l'.. 1
0 0-65m, o (o)
€ 0.60F e, - .0
E ’.' o.‘* 'o'
£ 0.55} e
ﬁ 0.7- 1 1 | i l.
= 0.5 o
L>; 2 E - - -
§ 0.3r J‘], e .,..o. -
L;g..o.l;' -’-l/. l| L 1 IK)
e ++ + *
Cg - +* * ﬂ"#,u“.% b R
H e ¥ y
- d}
11 _0. .‘o - =
g gp "$ *e 0“‘.#. .s.v:.‘ ot .
0 e .
E 7F w2
o PO
5 * . (e) N
58200 58220 58240 58260 58280 58300 58200
)L date (MJD)

2018 3.11 outburst detected by MAXI Insight-HXNT: 146 pointings, exposure 2560 ks
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QPO (<30 keV = >200 keV)

Leghy Power
(1] 1

LE:1-7keV

1
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“f Maxi 1535

R

HE:36-80keV.

~3000s) -

(c) “’OE —rrrrr

107"

—_
=}
[

103

Power x Frequency

—
o
i

1-10keV

10
Frequency (Hz)

107

Freguency (He)

om

1
Froguency (He)

0.0 -_-_++:*:—+—
- ——
© —+
1
e :
9 Insight-HXMT data
£-02F  on Maxi 1820
o
o
—0.3F
[0.037+0.001Hz]
II 11 II 11 II
10° 10* 102

Energy (keV)

(Huang et al. 2019 ApJ; Ma et al. 2020 Nature Astronomy)
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QPOFTHEERY: L-T HEHER
(Ma et al., 2020 Nature Astronomy)

(I 5784R &5 "MAXIJ1820+070)F & 1Y = BE QPO B TR ”)




B R &ZIIMAXI1820+0708 7S R 78 T i B B RIS iR

(You et al., 2020 Nature Communication)

— 2018-03-23
Wy —— 2018-04-25
— 2018-05-31

E(keV)

(0377 D3z & “The outflowing corona in MAXI J1820+070")
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733/

corona
evolves
with time

N
/)

25 4 1S

Credt You, B, et al. 2021, NC

(You,B. et al. 2021,

(Ma,X. et al. 2020,

(Kara, E. 2019, Nature)
Nature Astronomy)

Nature Communication)

HE _HXMT Day 27
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Thomas et al. 2022 A
( ) T F 53R & “Applications of the (Wang et al. 2020) /
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QPO rms spectra

144
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301
401
501
601
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:*:* (Kong et aI 2020( ;

10°

101 102
E (KeV)

intrinsic FRS (%)

14 -
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R R GIR A E IR S R
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E 10}
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Energy (keV)  (Ma et al. 2020)
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— 301 2.02H2
«— — 401 2.76H2Z
/ 501 3.33Hz
601 3.32Hz
— Q01 9.21HZ
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MAXIJ1535 —— 903 8.87Hz
100 10! 102
E (KeV)
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(Shui et al., 2021)
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- . === N A s aaaxl

[ 1 | | \1’ =8 :_j + e 10" 10’ 10 2

0.2 0.4 0.6 0.8 10° 10! Energy (KeV)

CygX-1:

HR (4-10/2-4 keV)

HE7ZSQPO, AREAIQH],

Energy (keV)

BRISZE R 25QPO,

12 ks, CygX-1 soft state, 88 mHz QPO, rms 2%-
6%, till 100 keV, Disk instability?

B Nk =+ 51 I50R ¢

49/75



5E

GAS LY 1. Light Camve

“Ilm

2
T

~N7¢

o] 22 45t )R

Mage Flors pecta L 2

fF £ 5 3
T
e L

prowr © ]
™
a
. .y

N

S
;
]

g ¥ l‘
' - 3 ™
“
E 3 =
oF . PN ‘
& ;I
e ..“ % ﬁ (]
e e e e s s g

)

7

optically thick
corona/jet base
constrained by
magnetic fiekd

optically thin
corona after
|et switch oft

(A:PEZESK:

. Jet: efection along
| the lange-scale NV e
\na(mtitﬁdd

innor region: outer regon

GR brood iron narrow iron line

B’" — S—
disk wind: blowing | §/ wind
wqcomin the disk dominsted

Kong et al. 2021

GRS1915+105: %EHTH%EM%DHTEEE’J%{JCZ ZEREES (BHE) BN (ORE))

rat|

098

0.9%

Ll
et diskbhereixillipseunfipl

w13

Bt 0H) 0t
'..Ilr A
)‘:‘ G0 by EMTAL ‘ l

- |
LR TR

*  SgeclE|

* Spetd
| *  Sgec LiNE| ®  Spet y ey
\ ) ® Sgec2iLE) A 1LY
| ll“[ ® SeecZINEI & Spocd vl

.04
m e

2

B

058

0w -

...............

h 7
Energy (keV)

lmg\lk vy

%JE—F; ﬁm—ﬂ] uJ\/}le_'_.l H_J-ﬁ?’_
(Wang et al. 2021) (EXO 1846-031) (il F I Eik<)

J\-I»
r.)).
| 1024 vy
3 T L —1
ey D v

!|nl
o2 "

l!l
mi H HHF' *

-

..........

11| GX339-4 %,

e D 10304

5
Energy (keV)

ySTINE 7N 8 P NSRRIl
(Liu et al. 2022) (U XUEHEHR )

50/75



=RIZEXSBFHR

HERGZER
ITFENZERGFELENL

ﬁj\

22

R AY

i~

E?

%

|| (]



B I RE =X ZiFESwift 10243.6+6124

P]ﬂf

Swift)0243.6+6124
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2017 10.3 Swift BAT detected outburst
Insight-HXMT observations: 122 pointings; exposure ~1800 ks
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Luminosity (ergs ™)
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Wang et al. 2020
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1039 |

Luminosity (ergs™)

1037
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(Liu et al. 2022)
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The three musketeers(RX J0209.6-7427, Swift J0243.6+6124 and SMC X-3), the high luminosity
of extragalactic PULXs only samples the very rare bright accreting X-ray pulsars in those
galaxies. (JL{E'%3R4“On the origin of pulsating ultraluminous X-ray pulsars”)

( Hou Xian et al., 2022, Nature communication, submitted ) 57/75
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(ILFL LA R £ Insight-HXMT discovery of the highest energy CRSF from the first
Galactic ultra-luminous X-ray pulsar Swift~J0243.6+6124)
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Figure 2, Left panel shows the LE, ME, and HE light curves of the burst in 1.1-12 keV, 5-30 keV, and 40-70 keV, respectively, The time bin for LE and ME is | s
and HE ix 4 &, the green zone in the bottom panel indicates the background level for HE detectors. The right panel shows the cross-correlution between the left panel’s
LE and HE re-extracted light curves with a time bin of | 5.

corona

Previously multiple bursts were added to

see the cooling, but with Insight-HXMT

it’s seen in a single burst for the 1% time.
(4U1636-536, Chen et al. 2018, ApJL)

(D0 B E HEFR & “Insight-HXMT observations on type-l & type-Il X-ray bursts”) ~ ©2/75
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First reported in 2007 (Lorimer et al. 2007): bright millisecond radio
pulses, random arrival direction and time, some repeat and even
periodic, but counterpart or radiation at any other wavelengths not
known, until April 28th, 2020.
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Both cutoff powerlaw &
blackbody+powerlaw provide
almost the same good fitting.
BB+BB or PL rejected.

CPL: photon index ~1.6,
Ecut~84 keV

BB+PL: Tbb~11 keV, photon
index ~1.9

Li+ (Insight-HXMT team),
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Discovery of a 40 Hz QPO from FRB200428 counterpart SGR J1935+2154, at a significance
level of 3.4 Sigma. (Li Xiao Bo et al., 2022, ApJ)
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Figure 1: Constraints on the XRB site directly through gravitational redshift by setting
1.4 M, and Rys = 10 km. The gray. black, blue, red, and magenta curves are given by
with Rx=1.00, 1.98, 2.29, 2.75 and 8.46 Hys, respectively. The corresponding minii
values are: A7 = —8.82, —3.59, —3.02, —2.45 and —0.73 (ms), respectively. The blue
centered around the black dot-dashed line of A7=-3.59 corresponds to the 1-o confidenc
val [—4.16, —3.02}, obtained from the Insight-HXMT. Konus-Wind, INTEGRAL and (
results. And the light blue region corresponds to the 2-¢ confidence interval. Actually, fi
2,3, 4, and 5. the I-o confidence interval is illustrated by the region between the lines
+1 o, respectively.
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Figure 2: Parameter space allowed by the joint X-ray and radio result: the blue region.
rameter points outside the light blue region are excluded at 2 & confidence level. The -
D-curves are the upper and lower 2-o exclusion bounds of Rp, respectively. The brown
dashed line passes through the point (Rx, Rg) = (1.00, 1.00) x Rxg, with slope of k=

The gray region corresponds to the region outside r = 6500 Fys. where the magnetlc en
Eg(r = 6500 Rys) < FEg. The bold biack horizontal solid line denotes the radius of the
cylinder.

Tx =32:24 +- 0:64 ms, Tr=28:91 +- 0:02 ms; Tx-Tr=-3:59 +- 0:57 ms
Gravitational red shift of X ray than radio, prefer to close-in than far away model

(zhang et al. 2022) (J3KER & "SGR/FRB SYEBAIXST LR IRATXRBI)) "
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WHF 2 & FHixxkE 54

x'««*nwﬂ}ﬁrq \\‘L\ e it

Insight-HXMT/HE (50-800 keV) |

\ -
% SWIft/BAT (15-150 keV) 4 04 %&M’ WMVP\A“% mwd h
b 9 '- "uxl,n 'Ih’ SN STONTAT IR [T 0T
g" Il l‘ - SWHBAT (15-200 keV) HL“AW). rw,* "‘J‘“ H‘r "'v‘ ‘.+¢M$‘ "
:? ‘. ME Fermi/GBM (50-300 n:w% f usp\.mﬂr\wj \W‘Mfwwl\/
NS-NS/BH merger event? (2~0.076) ‘) l : {' H
PRE 0.2s & waiting time 1 s to ME, same as observed in xﬂ lﬁ ﬁ,.IH m L.L ﬂ MJ”l
GW/GRB association GW 170817 and GRB 170817A (2~0.0098) = = = "=t & 7 7

A peculiar precursor in a KN-associated long GRB 211211A.The duration of the precursor is ~
0.2 s. Quasi-Periodic Oscillations (QPO) with frequency ~22 Hz (at > 50 significance) are found

throughout the precursor. (W ARD IR & B MZIR K imE A W H5E")
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