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Fig. 1 Exposure sky map (left) and cumulative sensitivity sky map (right) of the Insight-HXMT scanning survey over 6 years
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Fig. 3 Processing flow of the original scanning data of Insight-HXMT
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Fig. 5 Reconstruction result of the direct demodulation
method for the Galactic Center observation by
Insight-HXMT
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Fig. 7 Simulation of the SFXT observation by Insight-

HXMT. Reproduced from Guan et al.[l4].
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Table 1 Main scanning results of Insight-HXMT in different energy bands

LE ME HE
Energy/keV
1—-2 2—4 4—6 5—-17 1—-6 7—40 25 —100
Systematic error (%) 2.16 3.35 2.61 3.49 3.46 1.42 0.83
Number of monitored sources® 1340 1363 1363 1363 1363 957 935
Number of bright sources” 284 365 292 277 270 65 59
Sensitivity /mCrab® 4.7 4.6 13.2 21.2 2.5 17.6 12.7

* The total source number that has been covered at each energy band.
" The number of the sources with Ave. S /N > 5 at each energy band.

© Sensitivity of single scanning observation (~2.3 h).
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Fig. 12 F,,, distribution of 32 bright sources with S/N > 5 in 2-6 keV, 7-40 keV, and 25-100 keV energy bands.

Figure adapted from Wang et al.
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Table 2 The number of sources with different flux and spectral variability in various

combinations of hard and soft bands

He Sb: 1—2 keV S: 2—4 keV

S: 3—5 keV

S: 5—7 keV S: 2—6 keV

/keV' F &S, F,&S, F.&S, F,&S, F.&S, F.&S. F,&S, F,&S, F.&S, F,&S, F,&S. F.&S, F,&S, F,&S. F.&S,

2—4 57 25 54 — — — —

4—6 45 35 48 63 49 61 — — - — — — — — _
5—7 40 34 49 54 45 49 45 56 70 — — - — - —
7—40 31 3 2 36 8 2 38 7 2 35 11 1 38 8 2
25—100 16 9 3 30 6 4 28 8 2 23 11 2 30 7 4
* High energy band.
" Low energy band.
Crab Cen X-3 Cyg X-1
v 42 . 15 " 60
£ 40 14 £ 8 .
= i d =10 = 40 |
> 38 ¢ : > T = ] By
) 2 ) Q . “ 4
< 36 ! <5 220 et H
T 34 e 0 § e o v
< < . <~ :
T 5 A
2 100 a5l 2200 : ‘
= i < 2150 : t
S 95 4l = 10 > % e ¥ ¥
E 3 _52 5 E 100} ~ L . ‘ ' {
1 90 I 0 A 1 50 3 '!‘
o3 20 b ;
T 036t | , T 10 103 .
o i i | s Q §
iad NN N TR A1 I Y G et 44| To2 AR
T o3y K Bt ¥ 20 N LA SR
2 030] 1 2 10 2 0.1 ha' LY

0 200 400 600 800 10001200
MJD-58000

200 400 600 800 100012001400
MID-58000

200 400 600 800 10001200 1400
MID-58000

K 13 Crab. Cen X-3f1Cyg X-1{KWDEEFIBEE L. FAFEM LB 584-61 2-4 ke VIIKIDEAE DL K 4-6/2-4 keVIFHR.
1A 0 Wang?e A iy 320,

Fig. 13 Long-term light curves and HR of Crab, CenX-3, and Cyg X-1. Each panel shows the light curve in 4-6 and 2-4 keV,

as well as HR (4-6/2-4 keV) from top to bottom. Figure adapted from Wang et a

.10,
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Table 3 The number of LMXBs and HMXBs in various combinations of soft
(2-4 keV) and hard bands

LMXB HMXB
H band
All F &S, F.&S, F.&S, All F &S, F.&S, F.&S,
4—6 keV 50 30 16 4 40 17 11 12
5—7 keV 44 28 15 1 41 16 10 15
7—40 keV 29 25 1 14 11 0
25—100 keV 21 17 1 16 12 1
42 —1 F &S sources 42 — F &S, sources
| =3 Fy&S, sources —/ F &S, sources
35 1 F &S sources 35 1 F &S sources
28 28
21 21 -
14 I 14
g 7 g7
=] =
% 0 E 0 rr—v—v—J_l'l_:I _|_I'—L_‘l:|| 1
5 42 Noss =34 (-36°<I<31°) S 421 Noss =34 (—4.2°< b< 2.4°)
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g 35 {Np&s =42 (F21°<U<14°) 7 é 351 Np&s =42 (-1.3°< b<1.4°) ;
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Fig. 14 Distribution of X-ray sources with three different levels of activity as a function of Galactic longitude (left) and

latitude (right). The green, black, and purple lines represent the F\,&Ss, F\ &Sy M F3&Ss sources, respectively.

Figure adapted from Wang et al.[m].
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activity levels. Figure adapted from Wang et al.
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Fig. 17 Distribution of hardness ratios of the 135 bright sources shown in Figure 16. Figure adapted from Wang et al.[m

L.LMXBHJHRAH X 35 5] b 73 A1 #80.23 0.6 1)
Y6 FEL N, TTHR20U) H A A 0.4 BT 8 34

2. HMXBFHRAE X 28 8 8 v 73 A 76 ] 2 A B
B, R A e B il

3. K43 IR T HR 43 A ¥ [l 5 LMX BB #2
HAM K RS LMX B 1. WK MBS b
] DL 2, 45 M5 1) B — AME SRR R
P PRtk s gl Ao A T LR, W] AN AT REAE
K HKPEFLMXB 5 2.

K18-19f& 7% T XUE R Gt HRIMHR2() /) Ai {5
O AEX SR RGidh, K 3 2 A 2k
1), AE A — L 3= B oy AN I (BRI 2). A
T B R EHNUE R G HIHR S A 15 L AT LUE B
NS-HMXB HR# & & T NS-LMXB, NS-LMXB
FIHR X & T A fIBHB. f£BHBHY, £ 24l N

38-14

]

ANAEAEE R 2R T P, DR A 7 0 A5 I i ) 4 o
B BRIy £ T, HARIE AT NSB2 B 4.
YEHNBREZE, 220 FE RIS E 1L
SO g e B S N e A P A [ 2
F G, B4R A, BHBAL T 18 & A A 5 b
/N, DAL B S B L B R ) e A R L B4, R
AT T LU i B 18- 19K A I LA 3= A 2 A B if
FIXRBRI A REZRAL 155k, ‘LMXB/?’ FIHRAT(E K
A7 B 3% e NS-LMXB43 i 0§ {8 &b, t BH-LMXBIH)
HRAE K Hk, ‘HMXB/?’ (UHRY & B & & T
BH-HMXB, 1M 7£ E 19 (b)H A JLA “HMXB/?° (1)
HR/EBH-HMXBFf 3. A o] DUAE I LMXBH 3=
BN WA 1 — N VR R NS-LMX B AT fig 4 bk,
M AEHMXBH A HEBR A #6705 & BHAR 4t (1) 7] fg,
{HNS-HMXBH] 5 LA g5 2.



66 & B 0 A EAR-HX VT /S A R T T 1 8 28 R 1Y) 5 X 28 e B s Ml 2= 4 1
+ LMXBINS N 4.6 EFIXRBERRESSBELTSZEMHR
1005 EMXBR o FATTXT AT A yo W 90038 Jil] 2045 % 1 74 2 B )

o | PMXD/BH ' HRIHAT T 2007, S EMERE R SRR EST
& e X 5. BhAL, 2 5k F TR E 30 T R TR
é s o BRBIZEHFENARINTBES, BN E
g AT RARI R A, ROVKTMRNEALRE B (F 5. 4
3 - +|’ PRy LB, KM BRESMERESKFIHR).
= ‘ 204 3X P P 25 R [ -F S HR I 2 A5 155 60, 18]
10 i 2R AR AR I B A 1 T B B Bb 45 1 Ok 3 1) T
I P Ll AN B0 A A 2 M 40 T A 3R 1 IR

S TFTHRVFHEMREZE, HTERRESHRELL

—
\S]

Number
o (3] £ N [ele] o w (o)} Nel

Fig. 19 HR distribution of different types of XRBs shown in Figure 18. Figure adapted from Wang et al.
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Fig. 18 Relationship between HR1 and HR2 for different
types of binary systems. Figure adapted from

Wang et al.[w]
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Table 4 The information of seven transient XRBs

AveHR (outburst) Ave.HR (low flux)

Number # Source Name R.A./° Decl./° Source Type
5—7/3—-5 keV 5—7/3—-5 keV
1 GX 339—4 255.71 —48.79 (BH) HMXB 0.123+0.004 0.2540.11
2 MAXIT J1820+070 275.09 7.19 (BH) LMXB 0.18640.002 0.51+0.15
3 MAXIT J1348—630 207.05 —63.27 (BH) LMXB 0.1864-0.002 0.354+0.13
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Table 4 Continued

Number # Source Name R.A./° Decl./

o

Source Type

Ave HR (outburst) Ave.HR (low flux)

5—7/3—5 keV  5—7/3—5 keV

4U 172230 261.89 -30.8

GRS 1915+105 288.80 10.95

SWIFT J0243.6+6124  40.92 61.43

N O Ot~
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Fig. 20 Relationship between the average hardness ratio in

outburst and low-flux states of the 7 XRBs. Figure adapted

from Wang et al.[w].
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Catalog of Wide X-ray Energy Band Monitoring Sources in the 6-yr
Galactic Plane Scanning Survey of Insight-HXM'T

LIAO Jin-yuan' GUAN Ju! WANG Chen'?

(1 Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049)
(2 China Center of Advanced Science and Technology, Beijing 100190)

AsstracTt Here we review the six-year Galactic plane scanning survey of the Insight- HXMT (Insight
Hard X-ray Modulation Telescope), focusing on the monitoring results and analysis of the known X-ray
sources on the Galactic plane. During the first six years of its orbital operation, Insight-HXMT spent
approximately 1/4 to 1/3 of its total observation time conducting over 3000 scanning observations of
the Galactic plane in the wide energy range of 1-100 keV. Long-term flux monitoring was carried out
for > 1300 different types of X-ray sources (detecting X-ray signals from approximately 200 celestial
bodies), and the monitoring results were compiled and analyzed, including the activity and spectral
characteristics of different types of celestial bodies. This paper first introduces the data characteristics
and data analysis methods of the Insight- HXMT scanning observations (direct demodulation imaging
and light curves fitting), then provides an overall description of the monitoring results of the Insight-
HXMT’s scanning survey, and finally presents a statistical analysis of the nature of the monitored
sources, such as spatial distribution characteristics, variability activity analysis, and hardness ratio
analysis.

Key words space vehicles: instruments, methods: data analysis, X-rays: survey
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