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LIGO LIGO response to length variations

—_— 1_ ra rb Length response transfer function
H (s)= b _ e

1-r,n,e
r,, r,: mirror reflectivities ¢
T: cavity transit time S . k
10 10’ 10° — 10’ 10 10°
Square root of the
familiar Airy profile

1 1 1 1 1
1 2 3 4 5 5 7 8 g 10

1FSR 2FSR

LIGO-G060667-01-W Virgo/GEO/LIGO Calibration Meeting, Annecy Oct. 2006 2



LIGO Coupling of GW to differential OPL change

Cuupllng of GW strain to differential optical path length
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LIGO Frequency dependent directional response
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LIGO Interferometer response to GW

0 =0, ¢ =0 (plus polarization)
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LIGO Same plot for different sky location

6 = 35, ¢ = 13 (plus polarization)

107 =

10 ke

magnitude
al

1
-10 0 10 20 30 40 50 60 70 80 90 100
frequency (kHz)

LIGO-G060667-01-W Virgo/GEO/LIGO Calibration Meeting, Annecy Oct. 2006



LIGO Approximations — single pole for length response

Ifo. response to diff. length variations
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LIGO

Detail DC to 10 kHz

Ifo. response to diff. length variations
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LIGO Length response discrepancy

Ifo. response to diff. length variations
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LIGO GWw coupling to diff. OPL (theta = 35, phi = 13)

Coupling of GW to optical path length
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LIGO

Detail to 10 kHz
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LIGO

Ratio of exact coupling to DC value

Coupling of GW to optical path length
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LIGO Interferometer response to GWSs

Ifo. response to gravitational waves (0 = 34, ¢ = 13)
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LIGO

Detail to 10 kHz

5 Ifo. response to gravitational waves (6 = 34, § = 13)
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LIGO Ratio of exact response to approximation

Ifo. response to gravitational waves (0 =34, ¢ = 13)
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