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Target Systems: Low Mass X-ray Binaries (LMXB)

Weakly magnetlzed NS/BH A‘ci:renon d'Sk. ok

(accretor)

Artist's impression of a LMXB, showing accretion onto the compact object through Roche Lobe overflow.
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Thermoviscous instabilities: Drive light curve
iability in AGNs and XRBs.

4U1630-47 X-ray Light Curve (ObsID: 6130010109) | Bin: 2 sec
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Figure: Quasi-periodic oscillations " heartbeat states” observed by

. 4U 1630-47, obsID:6130010109, reported by Fan et al 2025
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' hysics & Geometry of X-ray Irradiation

e Heating Source: Central irradiation (hot corona
for BHs, boundary layer for NSs) alters disk —

emperature profile & instability cycles.

"\ Bumpsin
\ unstabe disk

ified Energy Balance: Viscous heating ;
plemented by irradiation flux Qirr: e

 Rabutfen) Accretion dis

t = Q+ = Q77 where Q+ = Qvisc S Qirr | T

Irradiation Flux:

MC2 Instability Peaks due to irradiation
Qir = Ceosf—, C=n(l=¢) sty s o it A
471' r accretion disk — —— = 2
N

diation coefficient. — cos: incident
instability bumps (Dubus et al

Central compact region

- Schematic Geometry: Central source illuminating inner instability waves
1ating source at some

(RBL, HBL ). Modulated geometry dictates local cos 6 intercept.
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Figure: Oscillations of the disk shown for a typical case of standard and

modified viscosity, without irradiation flux.
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Theoretical Lightcurves (Mg = 10Mo, m= O.ZIME“, a=0.1,C=0.7)
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Figure 2: Lightcurve showing random stochastic oscillations with suppressed heartbeat patterns at extreme parameters.
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Snapshot during an outburst (Mgy = 10Mo, m = 0.21Mggs, C=0.5, @ =0.1, Hs = 8.0 x 10%)
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odel Progression: From RPI to Outflo

Lightcurve (Mgy = 10Mo, m = 0.21Mgqq, @ = 0.05, C=0.0 )
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Lightcurve (Mg = 10Mo, m = 0.21Mgqq, @ = 0.1, C=0.0 )
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v'bservational Properties: QPOs in 4U 1

O bse rVed LOW— Freq ue nCy Q POS 4U1630-47 X-ray Light Curve (ObsID: 6130010109) | Bin: 2 sec
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Figure: X-ray light curve (top) and corresponding PDS showing the QPO peak

at 0.04685 Hz for ObsID 6130010109 (bottom). 11 / 13
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cosity coefficient a and irradiation strength C, Hs determine the pe
beat oscillations.
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Lightcurve (Mg = 10Mo, i = 0.21M¢yy, @ = 0.4, Hs = 8.0e6) J 4U1630-47 X-ray Light Curve (ObsID: 6130010109) | Bin: 2 sec
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