LSC

LIGO

GRB triggered searches for
gravitational waves
in LIGO data

Alexander Dietz
for the LIGO Scientific Collaboration
Cardiff University

United Kingdom

LIGO-G0/0896-00-£


mak
Typewritten Text
LIGO-G070896-00-Z

mak
Typewritten Text


LSC

yco Contents

@ Gravitational waves and LIGO
®* GRB-triggered searches

® Analysis and results for
GRB 070201

9 November 2007 GRB 2007 2



LSC

tico  Gravitational waves

? Predicted by theory .
General Relativity
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LIGO

Different Sources

Burst searches

Stochastic searches
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¢ Detecting a gravitational wave
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Hyeo Status of LIGO

@ LIGO recently finished a 2 year science run (S5)
? Including dat:
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4Go Search method

+ Burst Search:
* Search for un-modeled burst of GW
+ Cross-correlation between two data streams

* Inspiral search:

+ Search for a modeled GW (post-Newtonian
waveform)

+ Cross-correlation between data and

waveform WWWVWVWWW
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Yeo Triggered searches

* Un-triggered search
* Location and time of a putative GW source unknown

* Triggered search:
.....Onsource -
* GRB gives time and sky ~ Offsource ;g4
location | ; | |
£ GiVeS geometrical time' % e ................ .................. ................. ................ i}
de|ay between different (] Lo el e b ...........
detectors WAL Wil Allin
» The GRB triggered search  'l][I" A1 1 SN 1 o Mot
can probe deeper into the
data .
Time [s]
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Yoo GRB 070201

@ Short GRB (T, =0.15 s)

@ Possible compact binary
merger (NS/BH)

@ Possible SGR

@ Error-box of location
overlay M31(D=77C
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Results GRB070201

No gravitational wave detected

@ |nspiral search: 30 T

@ Binary merger in
M31 scenario

[ 25% exclusion
B 50% exclusion

I B 75% exclusion | |

Il 90% exclusion

==

excluded at >99%  —2U|
level §
® Exclusion of merger ~10 |
at larger distances:
see plot 0
@ Burst search: 15 10 15 20 25 30 35
@ Cannot exclude a SGR in M31 distance m,

@ Upper limit: 8x10> ergs (4x10™ M_c®) (emitted within 100 ms for

isotropic emission of energy in GW at M31 distance)
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Heo  Summary & Outlook

@ | |GO detectors:

@ Working at design sensitivity
@ enhanced LIGO (~2009), factor of 2 improvement
@ advanced LIGO (~2014), factor of 8 improvement

@ GRB 070201: (arXiv:0711.1163v1)
® No GW signal for merger in M31
@ Cannot exclude SGR in M31

# Future:

* Analyses on data underway (all different searched)
* Triggered search ongoing for all short GRBs in S5
* Extend search to all GRBs with LIGO data available
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Questions?
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