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Directed searches

* Looking for continuous gravitational waves
e SKky position known from photon astronomy
* Frequency and spindown derivatives not known

* Can set indirect upper limit on gravitational
waves using distance and age, also known from
photon astronomy
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Indirect upper limit

* Assume all spindown in gravitational waves
* Age determines frequency to spindown ratio
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Cas A is interesting because

Is the youngest such object in our Galaxy

Has one of highest upper limits for a known
isolated compact object: ~1.2 x 10** + 10%

We will beat indirect limit with initial LIGO
some frequency band

More info: Ben Owen's poster

over
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Search algorithms

 Search 3-dimensional parameter space:
frequency, first and second spindown

* Limits on parameter space:
- Frequency: computational cost
- Spindowns: age, ...

* Optimal filtering algorithm (F statistic)
- Coherently combines H1 and L1 data

- Computational cost scales as (integration time)’

- Example: ~9 days of H1, L1 data sufficient to beat
indirect limit above ~110 Hz
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Optimal parameter space tiling

* Uses parameter space metric
- Improvement: use off-diagonal components
* Body-centered cubic lattice

x107"

EFFFREEFETFFEETFFEFNTFFRFFERETFERETFERNEFENEFEFENEFEFENEFEFFERTFRERST
T G e T R L e B T o R R e
T o o o T ) o, T
L R LR T
B FEE R FEE R FFEERFFE R FEEREFEERFEEREEERFEERFFEE R EEREFEE R
oS BN % E N R R RN RS E N R EE R E R R R E R RN RN R EE N RN E KRR EE
T omom R N o OEOE N N OE N R NN N W NN N NN N NN NN W E NN EE NN NN NN W NN NN NN E W
T L T, I T T T
BJ‘"I‘Ili"l'lli"l'lli"l'll+illl‘ilii‘illiill‘l‘ill‘l‘ill‘l‘illl‘ilii‘l
R FFERFFEFEEFFEFEFEERTFEFLFEFEFEFEFEFDFFEFEFEEFEFEEFEETFEERRFEERFFEFLRFER R
B T R N mr L T S8 o L LA i e A R, B
B amEoE R oW OEEEEEEE®EEESEEEEEEE N EEESEEESEEEmEESmEEEEEEEEm
LI B B I BB B B B B B R B IR B BN O B BN R R B O B R B U R B B U R B B G R B B N B B O]
4.l1-Ill+I‘l1+lli+Ill1-Ill1-Ill1-Illllllllll-lll-rlll'rlll'rlll'r
B FFFNFFEEDFFERFFFEDFEEREFEFEEREFFEERFEERFEERFFEERFEEEREEE RS
e R B R R A N B R AN i i A A5 B e

e e 5 i e o S 1k A e

Bk m 8 @kl E SRR E kR S G R RN R RS R R Rk EE G RE N FE RS RE R FRE W

Spacing in second spindown / He/=?
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In progress

e Search running on APAC* cluster

* Parameter space divided into frequency bands

* Each jobs computes fixed number of templates

* Clocking up 1000s of CPU hours

Average CPU Utilisation
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* Australian Partnership for Advanced Computing, http://nf.apac.edu.au
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How sensitive?

* Rough estimate based on H1,L1 noise curves
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