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The model of the violin mode
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Simulated Input of the violin mode X(V)
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| -An Example:
581.058Hz violin mode in 40-meter prototype LIGO

To estimate the transfer function R and x(1):
1. Transform Z(t) into frequency domain and find out the Center frequency £, of the violin mode.

2. Shift f, vo DC by multiplying Z(t) with exp(i2x f,1) in time domain.
3. Pass the result of step 2 through a low-pass filkter.
The 581 058Hz mode afler lowpass filler

Z'(¢) = lowpass(Z(t) - ") |

Z°(t) is assumed to be the output of
a first order infinite response filter:
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4. 1 is obtain by fitting a
exponential function to the auto-
correlation of Z’(t):
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5. Finally, de-convolute z’ to get X(t).
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Output Amplitude (Arbitrary Units)
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Sisnulation and discussion
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The signal is expanded in time domain.
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The signal is band passed in frequency domain.

Simulated input X(t) and the final output x(t):

Simuiaied lnpul of 1he violin mode The anpRudes of e besl esfimation of the
inpul of 581.058Hz mode
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Result x(t) from

Simulated X(t) simulated input.
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