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y S VM Monitoring

e Narrow lines are monitored with the LineMonitor

I(t) = a,[Gos(W¥, (1)) =D a, [Cos(2mft +¢,)

» Integration time — 1 min

» we assume that the harmonic’s amplitudes do not change much
during the integration time T (line width << 1/T)

e The LineMonitor estimates a,,, f and ¢,
» Violin frequencies are known, measure amplitude and phase.
» Line parameters are constantly measured and stored in trend files

» Two harmonics for each mode are monitored. Some first harmonics
and most of the second harmonics are not visible for 1 min
Integration time
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A Violin Amplitude

e A — pendulum vibration amplitude j
e a—mirror motion amplitude (<<A) ,,’
e V —amplitude measured by LineMonitor in ADC counts, ;'
converted to a using calibration |
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e vV —wire-mirror coupling: V= ~ = 8.3010 |
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e Thermal noise: S(w) = AKT 45 0 P(w)

> quality factor Q=0 (w,)=w,/Aw

e Wire/Mirror motion: <A2> = r:;(rf ~ (18201 )
0

(a*)=v? r:; = (15.1mf )’
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A

H2 violin modes for S1 run

e Thermal noise from measured Q’s of H2 violin modes

» Fred: e-log 9/8/02

» The raw data (red circles) is compared to the estimated thermal noise

J(a?) ~14-20nt

(blue curve)

[ Calibrated AS_Q spectrum - Mon Aug 26 2002 ]
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A Calibrated Amplitude

at) =v () R(1) =V (1) FYOC(DR(F) =1

e R,—response function

e C,—sensing function

e H,—openloopgan
(0.376 @ 344 Hz)

e V,0—t-calibration
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A Average square amplitude

e P(a) — Raylegh distribution N 14-n1
e P(a?) —exponential <a > - ° 4
> slope s gives <&>

;] —
E - L1 violin mode at 343.48 Hz
a k|
10 =
- Nent = 35581 /<az> =15.8mf
2 Mean = 1827
10 = RMS = 4226
- Chi2 / ndf = 3155/ 38
B Constant = 8051 10.01326
10 Slope = -0.0008553 * 8.841e-06
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Amplitude distribution
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exponential

events
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| L1 violin mode at 343.06 Hz

Nent = 35581
Mean = 1308
RMS = 3104

Chi2 f ndf = 419.8 / 38
Constant = 8.236 +£0.01342
Slope = -0.001017 =+ 1.074e-05
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| L1 violin mode at 343.65. Hz

Nent = 35581
Mean = 9818
RMS = 2037

Chiz { ndf =428.4/ 63
Constant=7.993 *0.01298
Slope =-0.001297 £ 1.31e-05
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y N external excitation

e non-exponential tail
> can be excluded from the fit

» LineMon outlier triggers
could be used as veto for the
analysis.

e shifted Rayleigh distribution

log(P(a%)) = s(a” + &)
» dopeisnot affected by shift
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L1 vielin mode at 346.94 Hz

Nent = 35581

Mean = 171

RM3 = 2078

Chi2z / ndf = 52.62 / 59

Constant = 7,499 001898
Slope = -0.0006534 £6.721e-06
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y N L1 Violin thermal noise

very preliminary

frequency , Hz displacement noise,
mf
343.06 14.5
343.48 15.8
343.65 12.9
344.42 19.9
346.65 16.6
346.94 18.1

stat. error ~ 1%

expected noise for simple mechanical model:
15.0-15.5 mf (depends on M and w)
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y N Conclusion & Plans

e Thermal excitation of the violin resonances is observed
» measured noise: 13-20 mf
» expected noise: 15.0-15.5 mf

» more accurate mechanical model should be used for better

agreement between measured and calculated noise.
» the noise measurement could be affected by servo.

e Plans
» do analysis of H1 and H2 modes (Sergey)

» calculate thermal noise from measured Q-factors and compare with the
LineMonitor results (Fred)
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