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We are interested in detection of unknown sources of continuous gravitational
waves, e.g. unknown pulsars.
® To perform a search, we need to compute a matched filter (F-statistic).

Even simple blind search for unknown pulsars is a search over very large 4D-
parameter space

{f,a,0, f}

® Full coherent integration is computationally limited, thus semicoherent
techniques should be applied (e.g. EQH).
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How much data should be used to maximize the sensitivity at fixed computing cost? ‘
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® Fully coherent computing cost 7., scales
with high order o of Top

Tcoh = Kcoh Tg,h~

® Computing cost Teemj to combine N segments
Ié]
Tsemi = N(N'{semi Téoh)'
® Total computing time for N segments

T = NTeon + Tsemi
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® Fully coherent computing cost 7., scales For E@H S5R5:
with higher order a of Top
Tcoh = Kcoh Tc(:;h' a=06

® Computing cost Tsem;j to combine N segments

B=5

Tsemi — N(NﬁsemiTg,h)- 31 10—26
Keoh = 3.1 X

® Total computing time for N segments
Fsemi = 1.8 x 1072}

T = NTeon + Tsemi

LIGO-G1000048-v1



® Sensitivity of a search

1/2 1

ho = CSy' " ——,
\ Tcoth/2

where hg is the minimal measurable strain for given false-alarm and
false-dismissal.

® Minimize under the restriction

T = NTeon + Tsemis

)andN:%.

coh

With Teon = Keon Té:,thsemi = N(Nﬂsemi Tg,h
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1/2 1
ho = Csn/ ———— , T = NTcoh + Tsemi + Tcoh = Kcoh Télh v Tsemi = N(N”semf TB )

\/W o coh

® |t is very instructive to find analytical solution for hy as function of 7 and T,ps

° - the total computing cost is determined by the cost of the N

coherent steps

—1/20
ho(7, Tops) = CSE/? (L) TopsL/5.

Kcoh

° - the total computing cost is determined by the cost of the

semicoherent combination of N

—1/12
ho(T, Tobs) = CSI%/2 (L> Tob571/12~

Ksemi

6 — 2y
o—n

® critical condition > 0|, with v order of N and § order of T,ps.
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hy(t=24h, Top ). Nt >>T 0
h(t=24h,Tp,0) s NTopy<<Tgemi
25 h(t=24h,T; ), numeric
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® hp is a monotonically decreasing function of T,ps.

® To achieve maximum sensitivity in a semicoherent search at fixed computing
cost, all of the available data should be used.

® We would like to optimize the follow-up search of E@H outliers.
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Optimize your search with respect to the critical condition
and use all your data!

Thank you!
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