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Figure 1 Spectral fit residuals for all exposures of SLX 1746-331
during its 2023 outburst.
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Figure 2 Temporal evolution of the count rate, hardness ratio, and
spectral fitting parameters for SLX 1746-331 during its 2023 outburst.
(a) Count rate in the LE band; (b) hardness ratio (HR), defined as the
ratio of count rate between 4—10 and 2—4 keV; (c) temperature at inner
disk radius; (d) disk normalization. Red solid points represent the first
phase, while blue hollow points represent the second phase.

W, BB, BT R ES, 4
LT Pengs APV mE ST, AT LA A I 20 b T
A5, AT LA P b v AR SR 3 T Y B MR R S R,
BB SN HR  oc M, B=0. T B R

Fy o exp(~t/1y,), (%)

B SR AN B e fa MR Bl & S HBy=1n. B

219517-3



TS, PERRE MELE T RO

2026 F HS6eE 1M

N

o

(=]
T

100F
K

(=)
o
©

od

40F

Fo1-100kev(1071° erg cm=2 s71)

od
=
N
(9]

8
-Mo—.———moowo——Q(—)ﬂ—e——e—

/M
[any
o
(=}

]

ata
o
N
Ul

20 40 60 80
MJD-60000

Bl 3 LECNSLX 1746-331 202344 & Hh e i 2 B e I7)
PERTER. 2R ) i 5 B2 PR 4 — B, 2L AR (s
S A5 FH e H8 KRR 053 )6 21 € R £ 1) s AT A I
R TE AR ZEE

Figure 3 The top panel displays the temporal evolution of the total
flux from SLX 1746-331 during its 2023 outburst. The red and blue
data points are consistent with those in Figure 2, the solid red and blue
lines represent the fitting results using the exponential function applied
to the red and blue points, respectively. The bottom panel shows the
corresponding residuals from the fit.
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Table 1 Results of the exponential fit to the temporal evolution of the
total flux from SLX 1746-331 during its 2023 outburst
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Figure 4 Relationship between disk flux and inner disk temperature
during the 2023 outburst of SLX 1746-331. The red and blue data
points are consistent with those in Figure 2. The black dashed line
represents the fit to the relationship between the disk flux and the inner
disk temperature.
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Light curve evolution and recalculation of black hole mass in
the black hole X-ray binary SLX 1746-331
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SLX 1746-331 is a black hole X-ray binary transient. Based on data from China’s Insight Hard X-ray Modulation
Telescope (HXMT) satellite during its 2023 outburst, this paper conducts spectral and flux analysis of the luminosity
decline phase of the outburst. The following results were obtained throughout the observation: (1) the light curve,
hardness ratio, and spectral fitting parameters exhibit a two-stage evolution; (2) the disk flux and the inner disk
temperature follow the Fj g o1 100kev X T;QS relation; (3) the two stages of the light curve can be well fitted by
exponential functions with different parameters, and the relationship between the parameters of the two exponential
functions is f = 2.04 + 0.06. These findings indicate that SLX 1746-331 underwent a transition from the very high state
to the high soft state during its luminosity decline. Assuming a peak luminosity of 0.3Lp,, during the high soft state, the
black hole mass of SLX 1746-331 is estimated to be Mpy = (3.11 + 1.75)M,,.. These results contribute to the estimation
of black hole masses and the study of radiative properties in black hole X-ray binaries.

black holes, X-ray binaries, accretion and accretion disks
PACS: 97.60.Lf, 97.80.Jp, 97.10.Gz
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