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Abstract

This notepresentsa plan for the installationof the monitoring lasersfor PbWO � electromagnetic
calorimeter. Overall installationrequirements,including chilledwater, electricityandnetwork, for the
lasersystemarediscussed.Thefloor layout,utility supplies,safetyimplementation andtheprotocol
of communicationwith DAQ for the installationat H4 sitearedescribed. A brief summaryis given
for thefinal installationat USC55.
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1 Overall Installation Requirements
TheCMS ECAL monitoring light source consistsof two lasersystems,their corresponding diagnostics,fiberoptic
switches,a monitor anda PC basedcontroller. Figure 1 is a schematicshowing the conceptual designof the
monitoring light sourceandhigh level distribution. Eachlasersystem,installedon a �	��
��
��
���� � optical table,
consistsof anNd: YLF pumplaseranda tunable Ti:Sapphire laser.

An infraredlight sourceis currently under considerationto beaddedto themonitoring light source.Corresponding
modificationswill bemadewhenthis light sourceis baselined.

1.1 Chilled Water

EachND:YLF laserneeds chilledwaterof 7 to 18 � C with pressureof 1 to 7 kg/cm� andfluenceof 16to 24 l/min,
asshown in Figure1.

1.2 Equipment and System Rack

Table1 lists equipment for eachlasersystemto be installedon floor or on shelf mounted on the corresponding
optical table.Table2 lists remainequipment to bemountedonsystemracks.

Table1: Summaryof EquipmentonFlooror ShelfMountedonOpticalTable

# Item Input Output Manufacture ��
���
�� (cm) Power (VA)

1 GPIB BusExt. BNC GPIB ICS ����
�����
���� 28
2 GPIB� RS-232 GPIB 4 RS-232 ICS �
��
��� !
�" 12
3 Digital Delay GPIB 3 BNC Stanford ��#�
��$�%
&�'� 70
4 He-NePower Edmund ��#�
��(�%
*) 15
5 Ti:S Controller RS-232 RS-232 Quantronix ��#�
���#!
&�,+ 20
6 YLF Power RS-232 Quantronix +-).
���#!
���� a
7 Ti:S LBO Cool. RS-232 Neslab "���
��
#!
�#�� b
8 Transformer 380V 220V Excel ����
�����
�#-� -

Total 131

a. Nd:YLF Laserrequires3 Phase,400V, 50Hz, 30A/Phase,10,000 VA.
b. Neslabcoolerrequires powersupply of 220V, 50Hz, 10A, 1,650 VA.

Table2: Summary of EquipmentonSystemRacks

# Crate Input Output Contents Manufacture � (cm) Power (VA)

1 CAMAC 80Lemo GPIB ADC/Gate Kinetic/LeCroy 32 1,000
2 Switch1 FC 80FC OpticalSwitch DiCon 19 150
3 Switch2 FC 2 FC OpticalSwitch DiCon 19 150
4 Monitor 1 40FC Lemo 40PIN Diode Hamamatsu 14 0
5 Monitor 2 40FC Lemo 40PIN Diode Hamamatsu 14 0
6 Spect1 RS-232 Lemo Monochromator Optometrics 14 100
7 Spect2 RS-232 Lemo Monochromator Optometrics 14 100
8 Time1 3 BNC GPIB Digital Scope Agilent 18 220
9 Time2 3 BNC GPIB Digital Scope Agilent 18 220

Total 162 1,940

Thesignalinput, signaloutput,manufacture,dimensionandpowerconsumptionarelistedin thesetables.Thetotal
height of equipmentin Table2 is 162cm arrangedin two system racks, asshown in Figure2. Someequipment
listedin Table1 mayalsobeinstalledonshelfin systemracks.
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1.3 Electricity

TheNd:YLF Laserrequireselectricalpowerof 3 Phase,400V, 50Hz and30A/Phase,with apowerconsumption
of 10,000 VA. TheNeslabTi:Sapphire coolerrequireselectricalpower of singlephase,220V, 50 Hz and10 A,
with apowerconsumptionis about1,650VA. Theremainequipmentrequiresasinglephasepowersupplyof about
2,400 VA. Theelectricalpower requirementfor eachlasersystemthusincludesa three phase, 400 V, 30A, and
two single phase, 220 V, 10 A.

1.4 Network

Thesystemalsoneedsa 10/100 base T Ethernet connection for PCto communicatewith theDAQ computer.

1.5 Weight

Theoptical tableweightsabout 300kg, which provideseffective vibrationisolation. TheNd:YLF power supply
weights 160kg. Thetotal weightfor eachlasersystemis about 460 kg.

2 Installation at H4
2.1 Laser Room Layout

Themonitoring light sourcewill beinstalledin anareaof �(/0��
��1/ � m in air-conditionedbarracks atH4. Figure3
shows thelayout of thelaserroomcontaining two opticaltablesandtwo racks.

Thefloor of thebarrackswill beraisedby 40cmto let air flow. Solidsupport will beprovidedfor opticaltablesso
thatstandardleg lengthcanbeused.This makestheselegsalsouseablefor USC55installation.Figure4 shows
thelocationof legsfor two opticaltables.Additional solidsupport maybeneededfor theIR light source.

Theutility outletswill beprovidedon theother4 m wall, asillustratedin Figure 5. Theelectricaloutletswill be
under raisedfloor. The 1 � � NPT femaleconnectorsof the inlet andthe outlet for the chilled waterareinstalled
at about 1.7 m above the raisedfloor to allow valves,filters, pressuregaugesandregulator be installedon wall
at convenientheight. This figureshows utility allows installationof threesetsof lasersystems.While we know
exactly two lasersystems,theutility of the third IR light sourceis yet to bedefined. All equipmentafteroutlets
will beprovidedby Caltech.

2.2 Safety

Detailedsafetyinstructions wereprovidedby G. Roubaud of CERNSafetygroup. Eachlaseris to beregistered
two months before installation. Figure6 shows the implementationof the lasersafetyat H4. The laserroomis
enclosedwith wall paint darkgray. An interlock is providedtocloseall lasershuttersin caseof unexpectedopening
of thelaserroomdoor or ceiling. Theinterlockalsofunctionsif opticalfibersusedto transport laserpulseswere
accidentally broken. This is achieved by thelevel 2 TTL input, i.e. the“light returnsignal” in Figure6, provided
by themonitoring level 2fanouts. It is aTTL signalathighlevel if thelevel 2 fanoutsreceivelaserpulse.It should
be at low level if the laserpulsedoesnot reachlevel 2 fanouts becauseof, e.g. accidentally broken fiber. The
interlock is bypassedby amanual switchduring maintenanceandoperation whennolaserpulseis sentto transport
fibers.In additionto theinterlockanemergency stopbutton,which turnsoff all lasers,arealsoimplemented.

Warning labelsandalarmlampswill be installedat the door of the laserroom. The flashingwarning lamp is
poweredthrough thepowerswitchonthesafetybox. Onecannot turnonany laserunlessthepowerof safetybox
is on,i.e. theflashingwarninglampis turnedon.

2.3 Communication with DAQ

During monitoring, thecontrol PCof thelight sourcewill function in theslave mode. Thecommunicationof the
PCwith theH4 DAQ will becarried outthrough Ethernet. At thebeginningof eachrun,theDAQ checks/setslaser
parametersby sendinga command file of 5 integers,andlaseracknowledgestheDAQ by sendinga command file
of 5 integers. Whenlaserfinishesits settingandtheDAQ is satisfiedwith lasersetting,DAQ sendsa nim trigger
signalto thelight sourceandthelateracknowledgesby sendinganim timing signalto theDAQ, indicatinga laser
pulseof definedwavelengthandintensityis sentto thedefinedswitchchannel. ThedelaybetweentheDAQ trigger
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andthelaserpulseis about5 2 s andcanbeadjusted.Our light sourcecanaccommodatetrigger rateup to a few
kHz if necessary. Thewavelengthchange,however, takesabouta minute. Depending on thedistancethechannel
changemayalsotake up to a minute. Theprotocol of communications betweentheDAQ andthe light source is
defined asfollows.

1. TheDAQ commandfile to thelight source:
COMMAND TYPE(int) 0: requestlight sourceparameters

1: setlight sourceparameters
WAVELENGTH (int) 0: 440nm

1: 500nm
ENERGY(int) 0 – 99% of laserpower, in 1% step

SWITCH CHANNEL (int) 1 – 80
CHECKSUM(int) Bitwise inversionof thesumof preceding4 data

2. Thelight sourceacknowledgefile to theDAQ:
COMMAND TYPE(int) 0: settingin progress

1: settingfinished,thelight sourceis ready
WAVELENGTH (int) 0: 440nm

1: 500nm
ENERGY(int) 0 – 99% of laserpower, in 1% step

SWITCH CHANNEL (int) 1 – 80
CHECKSUM(int) Bitwise inversionof thesumof preceding4 data

3 Installation at USC55
Figure 7 shows a schematicfor the laserinstallationin the USC55,wheretwo rooms with individual door are
designedto observe safetyrequirements.
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Figure1: A conceptualdesignof themonitoring light sourceandhigh level distributionsystem.
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Figure3: A schematicshowing thelaserinstallationat H4 for beamtest.

6



140 cm

80 cm

90 cm

150 cm

140 cm

80
 c

m

90
 c

m

150 cm

Door

 

245 cm

300 cm

70 cm

60 cm

Control Crate

15 cm

15 cm

55 cm

15 cm

C
hilled w

ater system
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Figure6: A schematicshowing theimplementation of thelasersafety.
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