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Efficient NIT Implementation

Preprocessing
e ) 4
Gravitational Self-Force Teukolsky Amplitudes
Parameter Space Expansion ROM for Teukolsky Modes
Smart Grid Interpolation Neural Network Training on ROM

& x J . J
: Input
E p, €, M7 K 97 ¢
F ! \

<IlIllIlIlIIIIIIIIIIIIIIIIIIIIIIIIII

<

Phase Refinement Amplitude Generation

*Interchangeable pieces
‘AdvanCementS eaSin added Add Oscillatory Piece Teukolsky Mode Generation
-User options for particular situations L P ERE ) [ ek ot prieaton

Waveform Creation
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Module Options

van de Meent & Warburton 2018
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Module Options
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Mismatch Analysis
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Computationally Efficient Waveforms
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Accelerating GW Computations

The main goal is to accelerate calculations necessary to move our science forward.
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Accelerating GW Computations
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Massive black hole analysis with LISA (Katz+ 2020)

10



Northwestern

University

Accelerating GW Computations
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White dwarf binary search in EM surveys (Katz+ 2020)
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Accelerating GW Computations
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Population inference for ground-based observations (Talbot+2019, Kimball+2020)
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Accelerating GW Computations

—— gpuAAK —— AAK —— NK
103 —— FEW — AK - -1600
102_§ // - -1400
5 ©
1 |
0 10 — 11200
e O
Y
£ 100- ° 11000
- 5
- o
10_1_§ - 800
| —— AAK/gpuAAK
102 , , , , , , , , 600
0.0 0.2 0.4 0.6 0.8 1.0 0.0 0.2 0.4 0.6 0.8 1.0
Eccentricity Eccentricity

Accelerating EMRI kludge waveforms for use in data analysis
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Accelerating GW Computations

» Scale Mathematica codes
* Accelerate parallelizable regions
* Further EMRI science!

Your code? e.g. McKennon, Forrester, & Khanna (2012)
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Summary

e Qur framework is built to be modular and amenable to
Improvements.

* [he observed mismatch and speed are already
sufficient or close to sufficient for data analysis.

e Different computational improvements can strongly
advance our science capabilities.
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