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Fig. 1 Spectral fitting of Swift J0243.6+6124 at its spin
phase of 0.8-0.9. Different colors present different spectral
components. Middle and lower panels show residuals without
and with the cyclotron absorption line. This figure is
adopted from Ref. [9].
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Fig. 2 The evolution of the cyclotron line energy with
luminosity. The black dashed line indicates the critical
luminosity and the gray shadow shows the error range. The
data in the rising and fading phases of the outburst are
shown in red and blue, respectively. Dotted lines show the
linear fits of the cyclotron line energy in the supercritical

state. This figure is adopted from Ref. [10].

4 BEEESHRRE

AR FRATT LI B 5 4 S BRIV T A
IR R X, B R ROBE (R R 3R A0 ) MR AR AL 40 1 o
2 10 35 5 ) W AR K e B D B AR R B T 1 5. X 2
BEYR E P 7 R SR R (0 AR XA L AR R
WS AR B R A 5. B BA, WA 4 )5 R 1 ok
AR 2 5 B e (X ey 3 MR AR L (2) MR BRI A B AR
P 51 (variability ) 2 A& 8 BIM e X, 51 E R R AR
WAL, B R e Th i EPY. 22 i) Shakura-
SunyaevW B B AR A, IR AR, TRAR
BT, e E R, RoEEE R AR, 4
W AR R I A A I R 5 OA T HR R T o i
5, XemR RN EESN, RN EES
() JE A (B % G 2 1 M A TE R AR ik v B v
A i WL AIE 52, Doroshenko®s M 40 #F 5T 1 Swift
J0243.6+6124H1 F fok i %8 5 A T 2 1% I AL, 3
KB BRI AL S A B I AR (S S AR A LTS, At
AR IR IR e B0 10 T 25 Bl ' BE (R A R A T R IR
RAR, — AT DUERE 9 TR AR A = A2 75—k
AT RE TR B N AR . S R TR S A N4



66 K X ¥ K 4 1

SHEESERES, FEEHEEEDFLES &, LinSsY RN, EEREPEE(> 1.3 X 10% erg/s)
¥ 2% RAZ. Kong5 ™l RIS B b 247 7 F, BB S KR E TR H KL SRM
OrHT, FERK PR B BRI IE BRI TR TS, XA TR NSk WA AL 48 5 R
RIREE AT Jy, SCRFRDGRERE L MRS S S SRR, SHE 78X, W E TR AR
AR B B R . Wang® PURILinsE 0 0@ . Ab, AR kb 56 BRI 2 22 45 OB AL, R R
ikl EL 43 R AR S5 B AR 73U Swift J0243.64 B A E A Y b e 0 )P (RAR R R R
6124BEAT VB, ROCE T RB SRS ARHUMAVRER, 722D

S E WA AT &, H4h—DHBRIR

10%4 "\‘\ super-critical, RPD disk

&

4 S
-~
super-critical, GPD disk\,.~

Low
frequency

@ break |
by |[EESERE el
ERTEEN | :
~ %
sub-critical, GPD disk .
L]
L]
T T T T T T T . T T T T T 1
Q Q Q Q Q Q Q Q 2 X o ?® Q
‘J%Qb( 5%66 ‘J%Q% 5%\3 5%\'L 5%\& ‘J%\b Q¥ Q7 QF QF A
Time, MID Phase Frequency, Hz

K3 R SRR KD ML, ARBEREARKRS: P RRBIGFRE . LSRR, b RITBIK RS, UELT
BB © B AREORIG FURTE . SR R RORARA. AR FIRE I A, BB IR BRI L. 417 R4 KA — AL R ik e

Fig. 3 Left panel: long-term lightcurve observed with Insight-HXMT. Different colors show different states: sub-critical state
with a gas pressure dominated disk (bottom), super-critical state with a gas pressure dominated disk (middle), and super-
critical state with a radiation pressure dominated disk. Middle panel: evolution of pulse profiles, where each row presents a

normalized pulse profile for a given luminosity. Right panel: evolution of power spectra, in which black and red points indicate

the breaking points in power spectra. This figure is adopted from Ref. [12].
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Insight-HXMT Studies of Cyclotron Resonant Scattering Features and
Accretion Physics in Accreting X-ray Pulsars

JI Long
(School of Physics and Astronomy, Sun Yat-Sen University, Zhuhai 519082)

AgstracT Since the launch in 2017, Insight-HXMT (Insight Hard X-ray Modulation Telescope) has
been one of the most important astronomical satellites for accretion X-ray pulsar studies due to its wide
energy band, the large effective area and the high observational cadence, which has achieved fruitful
research outputs. The aim of this paper is to review and summarize key breakthroughs related to
accretion processes and cyclotron resonant scattering features in accreting pulsars, mainly including the
detection of high energy cyclotron absorption lines, the evolution of cyclotron line energies, and the
study of radiation-pressure-dominated accretion disks.

Key words stars: neutron, accretion, X-rays: binaries, pulsars: general
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