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INTERACTIONS WITH THE DISK

(Unknown) fraction of all EMRIs
detectable by LISA

[Dittmann, Miller 2019, Pan+ 2021, Derdzinski, Mayer 2022]
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Observable signatures of extreme mass-ratio inspiral Can environmental effects spoil precision gravitational-wave astrophysics?
black hole binaries embedded in thin accretion disks
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LET'S BECOME ASTROPHYSICISTS, WITH ONE EXAMPLE

Magnetised Neutron Star

B ~ 10!'* Gauss
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MAGNETIC DRAG
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MAGNETIC DRAG
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THE IMPLICATIONS OF AN ENVIRONMENTAL EFFECT

Formation of NS EMRIs or tidal disruption events:
migrate faster towards the central black hole

[Tagawa+2020]
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THE LARGEST EFFECT

Planetary-like migration
[Goodman, Rafikov 2001; GWs: Kocsis+ 2011, Yunes+ 2011]




EXTREME MASS RATIO INSPIRALS IN ACCRETION DISKS: THE PROBLEM

Analytic models borrowed (%~
from planetary science

[Kocsis+ 2011]

Few simulations,

don’t capture all the physics
[Derdzinski+, 2020]
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DETECTING EXTREME MASS RATIO INSPIRALS WITH LISA

Our waveform model:

FastEMRIWaveforms (FEW) E

[Katz+ 2021, https://bhptoolkit.org]

Kerr, circular, equatorial

Adiabatic trajectories (LISA: post-adiabatic)

AAK waveforms (weak field amplitudes)
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Courtesy of L. Speri

[Speri, LS et al. 2207.10086]
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EXTREME MASS RATIO INSPIRALS IN ACCRETION DISKS: A REALISTIC ANALYSIS

[Nelson 2018]
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MEASURING THE DISK WITH GRAVITATIONAL WAVES ALONE
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GRAVITATIONAL WAVES + ELECTROMAGNETIC OBSERVATIONS
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EXTREME MASS RATIO INSPIRALS IN ACCRETION DISKS: THE RISKS
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EXTREME MASS RATIO INSPIRALS IN ACCRETION DISKS: THE RISKS
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GENERAL RESULT
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GENERAL RESULT
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ASTROPHYSICAL ENVIRONMENTS IN THE NEAR FUTURE

e = 0.563
Ny, = 12500

» Eccentricity (could enhance prospects!) xuan+ 2022]

[D’Orazio, Duffell 2021]

* Relativistic models for planetary-like migration
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