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OVERVIEW

* QPE - EMRI

* Secular effects
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QPE - EMRI



QPE - EMRI
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* SMO following geodesic
motion

* Disk lying on the equatorial
plane
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SIGNS OF SECULAREFFECTS
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SIGNS OF SECULAREFFECTS
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SECULAREFFECTS




SMO-DISK COLLISION

* Integrals of motion {E, L, C} vary over time

* Relative changes in orbital parameters are similar in magnitudes, i.e.
5T()bt/TObt ~/ 56/6 ~ 56111111/9 :

min

* Orbital period decay rate is modeled as proportional to the sine of the angle between
the SMQO's orbital plane and the disk plane, i.e.

T (1) o« sini(f) (typically non-uniform)
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SMO-DISK COLLISION: GSN 069

x 1042

* Disk still lying on the equatorial
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* Disk still lying on the equatorial

plane
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SMO-DISK COLLISION: GSN 069

* Disk still lying on the equatorial
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* Disk still lying on the equatorial

plane

Forced

trajectory
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* SMBH mass:

log((M,/M_) = 5.6
* Orbital energy loss per collision:
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SMO-DISK COLLISION: GSN 069

* Orbital energy loss per collision e SMBH mass:
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* Stellar mass BH: —1
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DISK MOTION

Disk (rigid) precession +

CONG ZHOU (E3%)

Disk (rigid) precession + retrograde orbit =% increase

alignment

SMO-disk collision

alignment + SMO-disk collision
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DISK MOTION: ERO-QPE1

* Disk (rigid) precession +
retrograde orbit
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* Precession period ~ 34 days

Alignment speed lower limit ~
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DISK MOTION: ERO-QPE2

* Disk (rigid) precession only

* Reach alignment by the second
epoch

* Bayes factor:

log %4 = 20.0 £0.2

* Precession period ~ 3 days
Alignment speed lower limit ~
0.63 rad/yr

* SMBH mass
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SUMMARY

* Decisive evidence for

* non-zero orbital decay in GSN 069

* Disk precession in eRO-QPE1 and eRO-QPE2
* The SMO in GSN 069 EMRI is more likely a star
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