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Rapid Detection of Extreme-Mass-Ratio Inspirals 
- Divide and Conquer
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(My) LISA Data Challenges
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Extreme Mass-Ratio Inspirals

Zach Nasipak https://znasipak.github.io/

EMRIs are great sources for

● Mapping near-field spacetimes
● Tests of GR
● Probing BH environments
● Neat animations
● Astrophysical population modeling
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EMRI Data
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Chua, Cutler 2022

The EMRI Problem
Prior-to-Posterior Volume ~ 1030 !
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* Another 105 Zoom of 
extrinsic parameters.
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State of the Art - May ‘25
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Sequential SBI - Iterative Zoom In

1. Train network.
2. Get 1D marginal posterior
3. Zoom  into box around posterior.
4. Repeat 1-3.

Provided 107 zoom in. Required ~1010 more.


