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Assume 1-dimensional bar of lenght L and mass M described by

x =z + u(t, ) (1)
For a short GW burst, we assume a elastic bar without
dissipation
0%u .2 0%u
dm (8752 ~ Vi g 2) = dFz(t, x) (2)

For boundary conditions du/dz(x = £L/2) =0

The response is in terms of the signal energy F

)| = 12 Ve G
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Interferometers with arms of L

For the plus polarisation
ds® = —dt* + [1 + hy(t)] dz® + [1 — hye ()] dy® + d2®  (4)
Consider the Electric fields at the beamsplitter
Eioy = —1Ege” "L (t — 2L/c) sin (¢ + Ady) (5)

A¢y(t) = ho wiL sinc (wGVcVLx> cos [waw(t — Ly /c)]  (6)
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Use a filter to K(t) to filter the signal s(¢)

5= /  dts()K (1) (1)

(e o]

Find the filter that maximises the signal-to-noise ratio

k(x5

where we have introduced the noise power-spectral densitiy

(7" (H)n(f)) = 1/26(f — f')Sn(f) 9)
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Best Strain Sensitivities for the LIGO Interferometers
Comparisons among S1 -S5Runs  LIGO-G060009-03-Z
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Use a signal-based discriminator

21N~
X _p;( p])

3 i 3(H)R(f)
zj = 4R /fjl 50 (f) }
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Sim. signals in software
ooo Sim. signals in detector
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