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Fig. 1 Left: type-C QPOs of different energy bands observed in MAXI J18204-070 with Insight-HXMT. Right: schematic of the

jet precession model. The Z axis aligns with the direction of the spin, while the XY plane lies perpendicular to the Z-axis. 0,

obs

is the inclination angle between the line of sight of the observer and the black hole spin axis. ¢,,, is the azimuth angle of the

observer measured from the X axis. f,, is the inclination angle and ¢y, is the azimuth angle of the jet flow measured from

the X axis. Figure adopted from Ma et al.[d].
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Fig. 2 Representative rms and lag spectra of the different kinds of QPOs observed in black hole X-ray binaries. Left: type-C
QPO, middle: type-B QPO, right: mHz QPO. Data adopted from Refs.[5, 10-11].
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Jn. ERHR TR W &5 SRR Rk kR R 1 QPO
Al RS AR AN AR E A R

4 REERIE
AL AL TS yroke BR TR 7E vk JE HR  B

FEJ7 T A 1 B R . BURAE 2 FR IR XS 4

41-7
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ARG o 56 I AT 1) BEAR AR . 53— 7 T, AR 1 D
W 22 0T QPO W) B ASE L 42 th 5 P 4% 10 BR il , 451 4
BESNRE LT E T w4 A A O 4% 2 B QPO AH A7
A B A, R R T X R AR IR R
(Imaging X-ray Polarimetry Explorer, IXPE)£ 4
) S0 T 9 45 SR I8 R B 8 1) P, 12 R x
BEENE AR TP, BAh, — e dEE TR R T
N (/N AR ey Ay KA R 5 AR 46 55 ) e AT T
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Research Progress on Quasi-Periodic Oscillations Based on
Observations from Insight-HXMT
ZHANG Liang QU Jin-lu ZHANG Shu
(Institute of High Energy Physics, Chinese Academy of Sciences, Beijing 100049)
AsstracTt Quasi-Periodic Oscillations (QPOs) are commonly observed in the light curves of X-ray

binaries, and they are believed to originate from the innermost accretion flow around the compact
object. Therefore, QPO can serve as a powerful probe for testing the general relativity effects in strong
gravitational fields and studying the evolution of the accretion geometry around compact objects. Prior
to the launch of Insight-HXMT (Insight Hard X-ray Modulation Telescope), research on QPOs
primarily focused on the energy range below 30 keV. With its large effective area in the high-energy
range, Insight-HXMT has opened a new window for studying the high-energy properties of QPOs. In
this paper, we review the studies of QPOs in X-ray binaries using the Insight-HXMT data, mainly
focusing on the high-energy properties of different kinds of QPOs, their physical origin and the
evolution of the accretion geometry. We also present our perspectives on the topic.

Key words X-rays: binaries, accretion, accretion disks, black hole physics
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