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LIGO Executive summary

e S1 science run took 3 weeks of data (Aug. 23 — Sep. 9, 2003)
on 4 detectors (LIGO L1, H1, H2, and GEO600).
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e S1 science run took 3 weeks of data (Aug. 23 — Sep. 9, 2003)
on 4 detectors (LIGO L1, H1, H2, and GEO600).

e Data analyzed for signal from PSR J1939+2134, using two methods:

* Frequency-domain frequentist analysis
* Time-domain Bayesian analysis
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e S1 science run took 3 weeks of data (Aug. 23 — Sep. 9, 2003)
on 4 detectors (LIGO L1, H1, H2, and GEO600).

e Data analyzed for signal from PSR J1939+2134, using two methods:

x Frequency-domain frequentist analysis = ho < 2.8 x 10722
x Time-domain Bayesian analysis = hg < 1.4 x 107%2

e Upper limits were set in each case
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e S1 science run took 3 weeks of data (Aug. 23 — Sep. 9, 2003)
on 4 detectors (LIGO L1, H1, H2, and GEO600).

e Data analyzed for signal from PSR J1939+2134, using two methods:

x Frequency-domain frequentist analysis = ho < 2.8 x 10722
x Time-domain Bayesian analysis = hg < 1.4 x 107%2

e Upper limits were set in each case

e For this pulsar, hy < 1.4 x 10~22 corresponds to ellipticity ratio
(non-axisymmetry) e < 1.1 x 1074,
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LIGO Outline 500

Gravitational waves from pulsars
Il. Frequentist analysis method

Ill. Bayesian analysis method

V. S2 and beyond

PAC meeting, 2003-06-06 LIGO-G030277-00-E



LIGO GWs from pulsars

e Pulsars (spinning neutron stars) are known to exist!
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LIGO GWs from pulsars 500

e Pulsars (spinning neutron stars) are known to exist!

e Emit gravitational waves if they are non-axisymmetric:

h(t) = ho Algo i 1) €20

A, & = Amplitude and phase functions
ho = Intrinsic amplitude x ¢
oo, L, = Euler angles of system

PAC meeting, 2003-06-06 LIGO-G030277-00-E 4



LIGO GWs from pulsars L

e Pulsars (spinning neutron stars) are known to exist!

e Emit gravitational waves if they are non-axisymmetric:

h(t) = ho Algo i 1) €20

A, & = Amplitude and phase functions (known)
ho = Intrinsic amplitude o € . (unknown)
oo, L, = Euler angles of system .

PAC meeting, 2003-06-06 LIGO-G030277-00-E 4



LIGO GWs from pulsars L

e Pulsars (spinning neutron stars) are known to exist!

e Emit gravitational waves if they are non-axisymmetric:

h(t) = ho Algo i 1) €20

A, & = Amplitude and phase functions (known)
ho = Intrinsic amplitude o € . (unknown)
oo, L, = Euler angles of system .

bonR()

d
0 Sh(fgw) t

e  (Signal-to-noise)? ~

PAC meeting, 2003-06-06 LIGO-G030277-00-E 4



LIGO

Instrumental sensitivity during S1
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GWs from pulsars
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(1% false alarm thresh., 408 hours):
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LIGO GWs from pulsars

Instrumental sensitivity during S1 (1% false alarm thresh., 408 hours):
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Instrumental sensitivity during S1

GWs from pulsars ]
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(1% false alarm thresh., 408 hours):

GEO (600m) 396 hours
H2 (2km) 298 hours
H1 (4km) 235 hours
L1 (4km) 170 hours

(compare: design sensitivities)

e Known pulsars
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Instrumental sensitivity during S1

GWs from pulsars ]
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(1% false alarm thresh., 408 hours):

GEO (600m) 396 hours
H2 (2km) 298 hours
H1 (4km) 235 hours
L1 (4km) 170 hours

(compare: design sensitivities)

e Known pulsars

PSR J1939+2134
fow = 1283.86Hz
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Instrumental sensitivity during S1
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LIGO Outline

Il. Frequentist analysis method
1.
V.
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