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Introduction

We present a highly efficient imple-
mentation of the F-statistic [1] for
continuous-gravitational-wave searches.

This method [4] leverages the power of

the FFT for better scaling and speed im-
provements compared to the previous al-
gorithm used by Einstein@Home [5], and
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also features a number of improvements
compared to other existing implementa-

tions [2,3]. Porting this code to GPUs
(using openCL) resulted in further effi-
ciency gains by 1-2 orders of magnitude
compared to the CPU version.
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Source-frame resampling + FFT

lmprovements

The idea of resampling [1] is to revert the Doppler time-delays 7(¢; 77) and to reconstruct
a uniformly-sampled signal timeseries in the source frame, ®4..(7), by interpolation.

over previous resampling codes [2,3]:

e arbitrary length and frequency res-
olution df = 1/Tsource by zero-
padding source timeseries

After applying spindown phase-corrections ¢t 27(/ £*+--) the signal is effectively a sinu-
soid and can be searched for efficiently using a Fast-Fourier-Transform (FFT).
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Status and future work

e In use since first aLIGO all-sky Ein-
stein@Home search
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L e Completed GPU port (using

openCL) to be rolled out soon

Example: Einstein@Home speedup on Thinkpad T520| | Large speedup (CPU ~ O(100),

Speed-up factors compared to previous ("Demod”) F-implementation: GPU ~ (O(1000)) compared to

CPU version (Xeon E3-1505M 3GHz): GPU version (Quadro M2200, 1024 cores): i’“tr_ previous J-statistic implemen-
ation
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