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EMRIs and two-body relaxation

e In nuclear star clusters, compact objects can be scattered onto tight and
eccentric orbits around the central massive black hole (MBH) via two-body
interactions

two-body relaxation GWs emitted at pericentre slow inspiral
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EMRIs and two-body relaxation Mypn =3 x 10" Mg
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EMRIs and two-body relaxation
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EMRI-to-plunge ratio

My = 3 x 10° Mg
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Cliffhanger EMRIs
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PN dynamics and local two-body relaxation

e \We integrate the orbit of a stellar-mass BH around a non-spinning MBH with
post-Newtonian dynamics up to the 2.5PN term

e At each time step, we kick the stellar-mass BH to mimic two-body interactions
during the last At
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PN terms shift
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o Usually people assume a
EMRI and plunge rates step function based on
M, = 10° Mg o] Hopman&Alexander2005
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Conclusions

1. Cliffhanger EMRIs break the classical EMRI-to-plunge ratio picture: EMRIs
can form from initially wide orbits around MBHs smaller than 10° M.

2. More EMRIs are formed by locally accounting for two-body relaxation and
using PN dynamics

3. The orbit-averaged approximation fails in predicting the EMRI-to-plunge ratio
in the full loss cone regime

4. Cliffnanger EMRIs can contribute to a large fraction of the total EMRI rate. The
total rate is overestimated if S(a) is approximated to a step function

Thank you for the attention!
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Mysr = 3 x 10° Mg
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