2 66 & 2 4 W K X O Vol. 66 No. 4
2025 £ 7 H ACTA ASTRONOMICA SINICA Jul., 2025

doi: 10.15940/j.cnki.0001-5245.2025.04.002

HIR-HXMTI EMENEITFIRE
o NET O REEH O FHEMEe SR REH

(P ERF IR e B A AT FT 4L 100049)

?ﬁﬂ% CERR A XA 2R R ) BT B (W R B R T2, 98 4 Alnsight Hard X-ray Modulation Telescope, f#
PR Insight- HXMTEHXMT), T-20174F6 3 15 H &5 TH7%, i S E B BRI E DN R E RXH L EHinH
HIVEAE. R PR ORTAR . SR B mil R Hr R SRt E A RN E RS, ARFS T TFERSR
PRI R XS 5% PR A8 1 R 5 5 B e W TF A ST R T B MBI L 1. A BT A I EUR PR SRR B I TS
yr, HEPRES RIF, BAEFE — DK A, #5220244F 10, 2R T E 7k 23R E 2 A FFHE
WL 5, e B0 334 40 A ML B2 5, JEH ) T 23684 ML THRI. thAh, B TE B A AR K
P13 R, RITEHE RIA 140 TB, FUHE A JF LR 514 94%. EHR TREE [ H P 4L 7 A B AR A 5080 2 Hr
PEFIAR TE B4 B, TERR A FEAE2% /2 A, W R B 7 20 M AU K. ok B 3R 175 M 1E N 36 KW S ML 1) 2 3%

i HTRIR B IR TR AW AT, KR T 493002 iU RIS, RS IR EZI73007K.

FEE (UER: FONE, ik BB, RICBURE
PESHS: P172; SCEKFRIRAD: A

515
R B XS 2 1A ) B e R (1 RITA,
i 3 4 Insight Hard X-ray Modulation Telescope,
] B Insight-HXMTBHXMT) 2 & [F [ 3 #F 1
BRI LR L TR, & 1201746 H
15 H AR IR T2 A5 vl D A5, B =1 2550
km, UG A 43°. ELIR TR WE nT DU R 58 ik B
RMIAXE AR, 5 I35 0 e RE AR YA L R A
BT 3 SCRENS & LI FR R L b B AR e R
R AA B RIS R 016 A R i i, B AR SRR M op T R
TESNAE AL [ H 2y S e B 4 R AL RE
B TR ERE T3 EER A SR
X4 £k B8 iz 5% *¥(High Energy X-ray Telescope,
2024-10-114 2 J5H, 2024-12-06U8 EI2 ik

1

fai#x HE, T/EREX: 20-250 keV, JLATTHA: 5100
cm?), HAE X £k 38 3 5 * Y (Medium Energy X-
ray Telescope, f4#8 ME, TAEREIX: 8-35 keV, JL
] TH A 952 em?)FIIK Bt X4 2k 33 55 © 7 (Low
Energy X-ray Telescope, # FXLE, T/EREX: 1-
10 keV, JLTH AR : 384 cm?), tE1FTR~. XFEH)
PR 25 e B A R BA 9 X de Rl e X BLAE
20-250 ke VAR ALK B RF PR R, 34 Hiar A
eI Rl IR N o= 08 2 SN 7117 1 A N s
AT 7E B 22 B8 X TE ' - HE RS &5 R AR A
XA 75 B AR HL A URE B A 9T R AR £ g B XU
AR HE A I RE T, AT DAER 2 B DU B S a0 R
LS Bl rh 7 B SR TR I, AT T S T A AR R
Tl BRI AR R A T AR ) T 7 I

T E AR R AT H (12273043) T ERF B 2 IAVRFE G 2 SR £ 15 (E02212A028) ¥ B

t lixb@ihep.ac.cn

36-1


https://doi.org/10.15940/j.cnki.0001-5245.2025.04.002
https://doi.org/10.15940/j.cnki.0001-5245.2025.04.002
https://doi.org/10.15940/j.cnki.0001-5245.2025.04.002
mailto:lixb@ihep.ac.cn

66 & R L ¥ W 4 1
LE, 96 SCD ME, 1728 SiPIN Y5 Mk 55w [ py A P A8 R 2 R LB 1

HE, 18 Nal(Tl)

1 ERPE ER3AEZHA, HiE1-250 ke VIR, Hh

HERH 184548 FIAL S S AR 2§ N al (T1), MEfiFH 717284

SiPIN (Silicon Positive-Intrinsic-Negative)#&ll%, LEMIH T
96 M HL AT 25 1F (Swept Charge Devices, SCD).

Fig. 1 HXMT carries three main payloads that cover a wide
energy range of 1-250 keV. HE employs 18 thallium-
doped sodium iodide (Nal (T1)) crystal detectors. ME
utilizes an array of 1728 SiPIN detectors, while LE is

equipped with 96 SCDs.
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Table 1 Summary of each proposal call for the Insight-HXMT satellite

Cycle AO time Number of Proposals Observation Requests Observation Time ToO
AO01 2016-08-09 90 517 2017-11—2019-06 39
AO02 2019-01-02 35 349 2019-07—2020-07 26
AO03 2020-04-05 34 329 2020-08—2021-07 16
AO04 2021-04-05 33 333 2021-08—2022-08 30
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Table1 Continued
Cycle AO time Number of Proposals Observation Requests Observation Time ToO
AQO05 2021-04-05 43 339 2022-09—2023-08 30
AO06 2023-04-06 50 337 2023-09—2024-08 31
AO07 2024-04-06 49 330 2024-09—2025-08 /
y - SR S NA, By C 3G, 70
0'7 = ggﬁleegsg;}gaéiﬁ?gz of Sciences WFL AR S 2 HE s S ), B 55 AR S 2% i Bk &
' == Foreign institutions . LI T4 T IS TA) I LI 4 Jal) o] 5 BT, £ ik 2 I
06 BN 24 TR (OK PH 38 4 1K T-70°) I AT R, 255
0 FIEFEE TR BATUHER X HIBRER . %
S04r PR S TR 2%, AT BR AR IE WL 285 e e K AL 3R 56
0.3 PAT A, B TR AP UM 22 HE, BRI BCR AT 1
0.2 H 3 ZE 22~ — A B, B A O 42 R &= 24,
o RAATHORIUE. 5T L3k %, SR 2 b0
. S0 7 4918 0 1 5 10 B AR 7 BL BT 0

AO01 AO02 AO03 AO004 AO05 AO06 AO07
Different AOs

K 2 mEedREE ok AR [ AR L K AR B B g

Fig. 2 The proportion of proposals from the Chinese
Academy of Sciences (CAS), colleges in China, and foreign

institutions in each proposal round
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Table 2 Statistics of celestial sources observed by Insight-HXMT (as of September 30, 2024)

Observation Type Source Type

Number of Sources Observation Times Exposure Time/ks

Supernova Remnant
Isolated Pulsar
Black Hole X-ray Binary
Pointed Observation Neutron Star X-ray Binary
Extragalactic Object
Blank Sky Field
Others
Crab Region
Vela Region
Cygnus Region

Small Area Scan
Galactic Plane Scan

Lobster Eye Imager for Astronomy
Joint Observation

Einstein Probe Joint Observation

2 93 7170
9 259 9830
20 1240 23550
60 1789 56240
22 147 1850
21 778 8050
35 321 9925
1 152 3660
1 3 70

1 2 50
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18 172 1160
13 189 1040

mm Release
Un-Release
ToO

AO0I AO002 AO03 AO04 AO05 AO06 AO07

1200 |

1000

800 ¢

600 |

Number of Obs. IDs

400 +

200 |

K 3 RRAERE PR A BB A DL

Fig. 3 The data product release status for each cycle of
Insight-HXMT proposals
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Fig. 4 Left panel: the evolution of the peak position of the 59.5 keV line from the ! Am radioactive source on the 18 detectors
of HE over time. Right panel: the evolution of the width of the 59.5 keV line from the ?*'!Am

radioactive source over time.
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Fig. 5 Left panel: temporal evolution of the 191 keV peak position in the background spectra from detectors Nos. 6-11 on the
HE. Right panel: time-dependent variation of the full width at half maximum (FWHM) for the 191 keV spectral line. The rate

of change values (top) indicates the relative change between the last and first data points.
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Fig. 6 The evolution of the peak position of X-ray lines from the ?*' Am radioactive source
on the ME payload over time
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Fig. 7 The energy resolution of the ME varies with time and temperature. The color represents different temperature.
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ved by LE. Bottom panel: residual (§F) distribution after
model fitting of the additional line width measured by LE.
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Fig. 11 The top panel shows the energy spectrum of the
Crab Nebula as observed by Insight-HXMT. The green line
represents the model, the blue data points are the net count

rates after background subtraction, and the orange data

points are the corresponding background count rates
estimated from background model. For clarity, these data
points are binned every 30 PI channels. The bottom panel
displays the ratio of the data (the blue points in the upper
panel) to the model (the green line in the upper panel).
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Table 3 Timing offset and accuracy of X-ray satellites

Telescope/Payload

Time offset/us Systematic error/ps

NICER (Neutron star Interior Composition Explorer)/

XTI (X-ray Timing Instrument)
NuSTAR/FPM (Focal Plane Module)
INTEGRAL/SPI (SPectrometer on INTEGRAL)
Fermi/GBM (Gamma-ray Burst Monitor)
HXMT/HE
HXMT/ME
HXMT/LE

304 1.3
10 65
280 40
222 57
25 12
10 9
864 16

"Data from: https://wikis.mit.edu/confluence/display /iachec/Timing.
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The In-orbit Operation and Calibration of the Insight-HXMT Satellite

LI Xiao-bo SONG Li-ming JIA Shu-mei ZHENG Shi-jie ZHAO Hai-sheng
(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049)

Agsstract The Insight Hard X-ray Modulation Telescope (abbreviated as Insight- HXMT or HXMT),
launched on June 15, 2017, is China’s first astronomical observatory-level X-ray telescope independently
developed by China. Combing its comprehensive advantages of large area, broad band, high timing
resolution, and high energy resolution, it has opened a new window for the study of rapid optical
variability and broadband energy spectra in black hole and neutron star systems in hard X-rays. The
Insight-HXMT satellite has been in operation for more than eight years, exceeding its designed lifespan
of four years, and is currently in good working condition with the capability to extend its service life. As
of October 2024, the Insight-HXMT satellite has openly collected observation proposals from domestic
and international users seven times, receiving 334 valid observation proposals, and has arranged 2368
various observation plans. It has publicly released data 13 times, totaling 40 TB, with a data release
rate of 94%. HXMT offers users various versions of data analysis software and calibration databases,
with an in-orbit calibration accuracy of around 2%, meeting the requirements for scientific analysis.
Scholars from 17 international and 36 domestic research institutions have used Insight-HXMT data for
scientific research, publishing about 300 high-quality academic papers with nearly 7300 citations in
total.

Key words instrumentation: detectors, methods: data analysis, astronomical data bases
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