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Before (or after) going to the End Station

e Check the calibration of the Keithley Model 2100 voltmeter using the Martel Calibrated
Voltage source (the same one that will be taken to the end station.

~ — 4V with Martel = .....2.4. 9002 .. V on Keithley 2100 DVM
~ - 2V with Martel = ... 2-9°° 0 V on Keithley 2100 DVM
— 0V with Martel = ............ ?- 029ml} ..... V on Keithley 2100 DVM

Items to take to the end station for the measurements:

e Working Standard
e PD Satcllitc Box (blue box), D1300368

Long (25°) and short ( 6-10") 9-pin D-sub cables
BNC cable

Martel calibrated voltage source and charger

IR-only laser glasses

o bamond 1 WBNC, ‘ @La,[ﬁ)

Before starting the measurements

e Disable excitations on the Peal MEDM screen.

o Check that ETM is pointed properly. Check Pcal beam locations at the Rx sensor
(photograph spot locations on white card).

e Open gpsclock

e Open StripTool and display the following sensor outputs. Always verify that signals
are stable before recording time series.
(IFO):CAL-PCAL(END)_TX_PD_VOLTS_.OUTMON
— (IFO):CAL-PCAL(END) RX_PD_VOLTS_ OUTMON
— (IFO):CAL-PCAL(END) WS_PD_OUTMON
— (IFO):CAL-PCAL(END)_OFS_PD.OUTMON
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Calibration measurements and log

Preliminary measurements

Calibrate the Working standard channel

e Comnect Martel Calibrated Voltage Source to INPUT 1 on the BNC to DB9
module. Note: usc negative polarity.

e Record 15 seconds of data for each input voltage.

AV = e, volts and GPS Start Time 124.(’ L2 gg"“’
— -2V = i, volts and GPS Start Time ..1.2.4.5. 634 640
— 0V = i, volts and GPS Start Time 12(-&35g8550

Record Optical Follower Servo settings

o Offsct: ... .LLO ... volt
e Gain: ... (4% dB
o OFSPD: ......=.2:78%. .. volt

Record Working Standard temperature
e Measure sensor voltage at Interface Module WS PD MON BNC output ising a

voltmecter.
— GPS time: oo
~ WS PD MON: ...l volts
o Convert to degrees Celsius by dividing by 0.90909, multiplying by 100, and subtracting
273.15.
— WS PD temperature: .......ooeeeeeeeeeiennnennnn. deg. Celsius.
— WS PD temperature: ...ooooovevveeieeeeennnnnn, deg. Farenheit.

Time Series Measurements

e Comneet Peal Blue Box PD MON output to INPUT 1 on the BNC to DB9 module.

Measurement 1:

e Block the OUTER beam with a razor blade dump in the Tx module.

e Place the WS in the INNER beam in the Tx module.



LIGO-T1500062-v7

\\ S in the INNER beam in the Tx moduio
GP% Tnnos _R;;d:n;;s from MEDM screen
_s_ta__rt Time #1 | 1240 20 900 TxPD -2,7448 volt
Duration 240 seconds WSPD 2. Gaq 5 volt l
(End Time #1 | €39 |uo DFSPD D | 3 g4 volt _'

Measurement 2:

e Move the block to the INNER beam in the Tx module.

e Move the WS to the OUTER beam in the Tx module.

VV Sin th(‘ OUTER hecam in the Tx modulo

(,Ps Times Readings from MEDM scrcen |
Start Time #2 }243'5;? 14¢ e TxPD “Z. 148 ]
Duration 240 seconds WSPD - 2.45 [ ‘
fad Tine 12 €29 435 | ow|_39g5 |

Measurement 3:

e Leave the WS in the QUTER heam in the Tx module with the INNER beam blocked.

e Close the shatter in the Tx module.

VVS in the OUTER beam in the Tx module. Shutter (*LOSED |
GPS Times R(‘a_dm_gs_flom MEDM screen
Start Time #3 | Jout 537 485 ‘TxPD | D.00G
Duration _60 seconds | WSPD T 0.9 D
End Time #E_ £39 544 | QF_SPD ‘ - 0 oI 0O

Measurement 4:

e Leave the block in the INNER beam in the Tx module.
A o Open the shutter in the Tx module.
2‘ % E ' ¢ Replace the Rx sensor with the WS in the Rx module.

-3-
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WS in the Rx module. INNER beam blocked in the Tx module.
GPS Times I Readings from MEDMI screen
Start Time #4 124¢ g;? Qoo 1 TxPD ‘ _ 2_74_8
.Duration | 240 _s_eco_nds WSPD | - 2.420 :
| |
End Time #4 Chli Bk OFSPD | 3 993

Measurement 5:

e MNove the block to the OUTER beam in the Tx module.

WS in the Rx module. OUTER beam blocked in the Tx module.

Z}PS Ti_nms l mi-ngs fl‘()l;l MEDNM sercen
Start Time #5 ‘ Sno o4C | __'I_‘;D | 2. 74,8_ _
.-.Eation_ - _!_ ;O seconds_-_-_ | ' _ws;r,_ 2.4
'End Time #5 Suo _ 2 0__5_ B OFSPD | _,_; _.72_%

subsubsection*Measurement 6:

e CLOSE the shutter in the Tx module.

WS in the Rx module. Shutter CLOSED in the Tx module.

[

| GPS Ti-nms ’ Readings from _MEDM screen .
i__StaI_':c Time #6 _;_ kU ,57:0_ ‘ TxPD Dﬂao_g‘ I
j Duration 60 seconds | WSPD 0 c0D
(EndTime #6 | = Y49 380 | OFSPD| —o.0(0

Measurement 7:

OPEN the shutter in the Tx module.
e Leave the heam block in the QUTER beam in the Tx module.

e Replace the WS with the Rx sensor in the Rx module.

7
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OUTER beam blocked in the Tx module. Rx sensor in the Rx module.
GPS Times Readings from MEDM screen
Start Time #7 124C ¢4 [ bo TxPD 2., 74? _
Dufati?n 240 secor_n‘is_ - L _RJ_(PD [. 742
End Time #7 L24s tuyp Joo OFSPD | _ 2 984

Measurement 8:

e Move the beam block to the INNER beam in the Tx module.

INNER beam blocked in the Tx m(;)dulc.. Rx sensor in the Rx module.
GI’S Times o _ Readings from l\v‘IEi)I\f_I s;:r;cn N
Start Time #8 10960 e | 2 749
Duration | 240 seconds RxPD . 7«6
End Time #8 | £4 | 2oo0 OFSPD l_ -2.923

Measurement 9:

e CLOSE the shutter in the Tx module.

Shutter CLOSED in the Tx module. Inner beam blocked.

GPS Times Readings from MEDM screen
| S_tfu:t Time #9 3’4_, ) 210 TxPD 0:00 5 B
Duration | 60 seconds RxPD 0.0079
End Time #9 s4] 270 OFSPD _0.0lD

When measurements are finished.

e Remove the beam block from the INNER beam in the Tx module.
¢ OPEN shutter in the Tx module.

e Sct shutter control to Remote on interface module.

¢ Re-cnable excitations on the Peal MEDM screen (if applicable).

e Check that ETM is pointed properly. Check Peal beam locations at the Rx sensor
(photograph spot locations on white card).

=
)=
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e Analyze the data and upload results to the SVN.

e Make aLog cntry, append image of beam spots at the Rx module, add pointer to
measurements results in the SVN.
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Data Retrieval and Ratio calculations

Data Acquisition, Plots and Report

1. Make sure the SVN directory
/1ligo/svncommon/CalSVN/aligocalibration/trunk/Projects/PhotonCalibrator/
scripts/pcalEndstation
is installed in the machine where you are trying to do the calibration calculation.
A description of the Photon Calibrator SVN directory structure and instructions for
checking out the whole Pcal repository can be found in LIGO-T1500095.

2. Exccute the command svn update to make sure you have the latest version of the
scripts.

3. Execute the command kinit albert.einstein@LIGD.ORG to cstablish connection to
the external data server. This will be required for obtaining data later.

ealc'ém{téyfl/mmmgfers-"‘ o
4. Open the parametersforScriptO1.m script in Matlab.
——" 7
(a) Euter the appropriate calibration date, location and GPS times.

(b) Make sure the workingcopy':ﬁ)cat ion has the appropriate path to the PhotonCalibrator
directory,
¢.g. /ligo/svncommon/CalSVN/aligocalibration/trunk/Projects/PhotonCalibrator/

5. Run Script01_pcaldateandtime.m in Matlab.

(a) It will create a folder named DYYYYMMDD in the appropriate directory, e.g.
/ligo/svncommon/CalSVN/aligocalibration/trunk/Projects/
PhotonCalibrator/measurements/LH0_EndY

(b) It also creates a matlab file named DYYYYMMDD time.m in this folder; it contains
the GPS time information.
6. Open the parametersforScript02.m script in Matlab.
(a) Enter the appropriate calibration date and location (interferometer and end sta-
tion). This is typically the same as for first parameter file.

(b) Again, make sure the workingcopy-location path is correct.
7. Run Script02_pcalDataandResults.m in Matlab.

(a) This will fetch the data from the server and write it as .txt files in the folder.

(b) Tt also generates plots of the ratios and saves the plots to the same folder, in
addition to displaying them on the sereen. Make sure the plots are satisfactory
before closing then.

(¢) It will gencrate files, DYYYYMMDD.Ratio.mat and DYYYYMMDD Results.mat, that
contain the calibration results.

8. In the Matlab command window run the following command.
pcalPublishReport(’ifo_arm’, ’outputFilename’) where

7-
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(a) ifo_arm = LHOX, LHOY, LLOX or LLOY.

(b) outputFilename is
- 77 (quotes with an empty string will return the defanlt .pdf filename)
- XXXXX. pdf with XXXXX being the desired .pdf output filename

Commit the new files to the SVN

1. In the terminal window, execute the following commands (Refer to T1500095 for de-
tails) from the
.../PhotonCalibrator/measurements/end_station
folder (Refer to T1500095 for details.)
e svn add DYYYYMMDD

e svn commit -m "message, e.g. person committing files"

e svn update

2. Also make surc that the changes made to the seripts in the pcalEndstation folder are
committed to the svn in a similar manner.

DCC Update
1. Upload the gencrated report to the T-document filecard in the DCC as a new version.

2. Update the LIGO-T1500622 filecard by adding a linkj under the proper interferometer
and end stationj to the new DYYYYMMDD folder in the SVN repository






