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Test Plan for T1000430-v1 (aLIGO PSL PMC)
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Test plan for: T1000430-v1 (aLIGO PSL PMC)

Serial number: C} 5
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Data file location: 6’1“ GO - P S Gi i_

Overall test result: Pass/Fail: % (A ‘?’“U

Page 1 of 6




9 JO 7 o3eg

'$1$9] feonido Surmop[oy oy} uiroyied 0} | 811 ur umoys dmes 1591 o) as)
194 uel DA Sy oyur peoerd 10U I0q TA-QOEHO00T L OF SUIPIOdIR PRIBILIqE] MOU ST DA 913 18} PIWINSSE ST ]

T IRg/ssed THV < :on[eA PIINSEIA "IN < :on[ea udise(]
“LZd SU) JO S0UBISISAI [BOLIIOI[S Y} 2INSLI[N :dueISISal [ 7 (0

ST Ired/ssed V7] :9NJRA PRAINSEIJ] UI ()’ (F WL () :9n]eA US1sa(
Ay Ted/ssed 0O :9N[EA PRINSEOTA T [()'(F W () :onfea uSIsa(y
- Ted/ssed O'0 & -ONJeA PIIMSBOIN WL [()"(F W () ‘SnJeA USISI

T T()'() INOGE JO AOBINOOE
e s suonisod JULIaYIp IN0J e [ZJd Y} JO UOTIRIASD SSOUDOIY) QAIR[SI oY) oImseoly :ssoujey L7Zd (4

//g [reg/ssed Yeisf £g - f -ONJPA POINSEIN WL [*(F WL :90[BA USISIJ
# ‘uonsod au0 18 7 94 JO SSOUNOIY} 2INJOSqE S 2INSEA[A sSon) [Zd (©

siso] Ajquiesse-aid Z

. :un1 Suneod 74N H JOLul
‘z%( V-V 1 JunI 3urgeod 1,0 Q/NI J0Liu
SYSVECAYL equnu [eres 174
_‘W :Jaq’nu Tersos 130eds DA
ssIqunu [eLes (e

sjusuodwon |
‘YA o Sumnsal 10] pesn dmjeg 1T amSry

wswubije
10} SJ0dAI

3 Jlun uopenuane
] MZMUWO00S
Lad1 apotporoyd OHdN
A A
v u
- LEHIE] ZHNZ | Be
N Buiynilew-spow W03 1urUOSS!

7Qd. epoipooyd



Tek . @5w M Pos: 0.000s
: i 9 e E— .

12MHz 12MHz 2t
sideband :':‘ ; sideband

Photodiode signal (V)

TEMOO I ]

Daty e
Fit, F=133 e

y X L L i L i ; ! .
-0.005 0004 D003 0002  -0.00% a 0.001 0.002 0.003 0.004 £.005
Time (s)

Citooms
14=dul=10. 21534

Figure 2: Example measurement of the PMC finesse and gnuplot fit used to determine the PMC finesse.

3 Optical testis

Scan the PMC: Connect a high voltage ramp signal (about 20 Hz, 300 V peak to peak) to the PZT. Align the
NPRO laser beam to the fundamental mode of the PMC using, at first, a detector card in transmission and
afterwards the photodiode TPD1.

a) Finesse:

Connect an RF source to the EOM in the setup to create phase modulation sidebands which show up as
peaks near the a fundamental mode resonance. Set the high voltage ramp frequency to 5 Hz. Use a scope
to measure the transmitted power using photodiode TPD1 near a fundamental mode resonance. Save this
measurement and make sure the sidebands are visible in this measurement. Fit an Airy function to the
fundamental mode resonance and use the sidebands to calibrate the frequency axis (assume an FSR of
150 MHz). Determine from this fit the finesse of the resonator (see Fig. 2). Attach the plot and the fit
to this test report as documentation. For example, the following gnuplot script was used to fit the data
shown in Fig. 2.

# Adjust this file in lines marked with (!!1)...(!!5)
reset

# Given parameters:

FSR = 150e6 # FSR of the PMC in Hz

sfreg = 12e6 # Frequency of Sideband in Hz

xs = ~0.00348 # (!!1) Position of Sideband (read from plot)
filename = "ch2.dat" # (!!2) Data file {time, pd voltage)

# Estimated parameters, will be fitted

F = 120 # Finesse
x0 = 0.0003 # (1!3) Position of peak
v o= ~8 # (1!'4) value of peak
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Figure 4: Naming convention for the PMC mirrors (left). Example photo used to determine the beam position

€)

relative to the drill hole center (right).

mirror relative to the power transmitted by the OUT mirror. Use a scope to simultaneously measure the

photodiode signal at a fundamental mode resonance of photodlode TPD1 and TPD2.
4? M {J W A sé A ;,@gg,f,’v

mirror HR: Design value: 2.5e-3 +2e-4. Measured value: « . 4§45 ¢ -3 Pass/Fail: v~
mirror PZT: Design value: 2.5e-3 +2e-4. Measured value: 4. ¢ - Pass/Fail: .~

DSV G 4

Fundamental mode position:

Use a small detector card and a camera to measure the position of the fundamental mode at the four PMC
mirrors relative to the drill hole center (see Fig. 4). The drill hole diameter is 12 mm and can be used to
calibrate distances on the photo. Attach the camera photos to this test report as documentation.

Position at mirror IN.
X: Design value: 0 mm =3 mm. Measured value: G’ﬁ‘frw( &, 94 fagy Pass/Fail: _«+/

Y: De51g[1 value: 0 mm +3 mm. Measured value: ol Pass/Fail:
File:_{w , nd¢

-
Position at mirror OUT.
X: Design value: 0 mm +3 mm. Measured value:_ &, 35 Pass/Fail: ./
Y: Design value: 0 mm +3 mm. Measured value: /7, 2 i\_ Mia Pass/Fail: ¢/
File:_gixt ;'n;;( £
Position at mirror HR.
X: Design value: 0 mm £3 mm. Measured value: P 02 P e Pass/Fail: 4/
Y: Design value: 0 mm =3 mm. Measured value: 4 1S v Pass/Fail:_ o/
File: 4R pd{
Position at mirror PZT. o
X: Design value: 0 mm £3 mm. Measured value: Zig &f } il Pass/Fail: \/
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