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Motivation

Isolated, spinning neutron star with asymmetry
=> continuous gravitational waves (CWs)

CasA is young (~300 years old) and close (3.4 kpc);

compact central object is most likely a neutron star;
le.g., Ho & Heinke 2009]

no electromagnetic pulsations detected, so spin period is unknown

=> We performed a (directed) search for CWs from CasA using LIGO S6 data

with Einstein@Home

[LVC [arXiv:1606.09619]]
[Singh et al. [arXiv:1607.00745]]

LIGO DCC: G1601022 2



stack-slide searc[h

e.g., Brady and Creighton 2000]
le.qg., Pletsch 2010]

2571
B
+ 2F
El
detection
statistic, 2F +2;7: 3
+ ..+ e\e}g
—r S
) sz}'b\q}"?
© ' & K
g_ \ g\g \\0
@ \
&=
A
0(\\’% ,&'\, + ZFNseg — 2F
S & »
% ®§\ & %@ time
2 Q@ Q&
‘b@ @Q'
foq’q
time "
[credit: M. A. Papal]

template signal parameters: £ fofya,0, ..
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Search setup
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2F in Gaussian noise has a well-defined distribution:
only parameter: (effective) number of templates [Wette 2012]
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New statistic Ogqr, performs as well as 2F in Gaussian noise
and better than 2F in the presence of stationary disturbances  [Keitel, etal., 2014]
=> use Osqr, to find loudest candidates, and
use 2F to characterise candidates’ significances

Systematic Disturbance ldentification:
a semi-automated method of identifying potentially disturbed bands
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observed vs
expectation in noise
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Upper limits

-« this search (90% UL)
1o uncertainty

S5CasA (95% UL) [Abadie et al. 2010]
. S6 "Nine Young SNRs" (95% UL) [Aasi et al. 2015]
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Source ellipticity constraints
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Back-up
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Gory details

- Parameter space: “box-like”
- alpha = 23:23:28, delta = 58° 48’ 42”
- Freqin [50, 1000] Hz
- fdot in [-f/tau, O] (tau = 300 yr)
- f2dot in [0, 2f/tau?]
- Search set-up:
- GPS =949461068 to 971629632 (Feb to Oct 2010, 8.5 months)
* Nseg =44, Tcoh = 5.8 days (140 hrs)
- dFreq =5.3519e-7 | df1dot =8.2281e-12 | df2dot = 1.9328e-18
- gamma_1=90 | gamma_2 =60
* No upfront cleaning of bands

- Identify disturbances using systematic method
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Removing disturbed pands

min and max 2F, undisturbed bands

min and max 2F, all bands
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L oudest candidates

2F of loudest candidate
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significance of loudest candidate
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UL procedure

Sensitivity depth D = /(Sh) / ho = constant

Calculate D for a set of representative freq bands,
then use this ratio to obtain ho for the other bands

LIGO DCC: G1601022 18



