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Abstract

This note presentsa plan for the installationof the monitoting lasersfor PbWO 4 electromagetic
calorimeter Overall installationrequiranents,includng chilled watet electricityandnetwork, for the
lasersystemarediscussedThefloor layout, utility supplies safetyimplementatio andthe pratocol
of communicationwith DAQ for the installationat H4 site aredescribed A brief summaryis given

for thefinal installationat USC55.
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1 Oveall Installation Requirements

The CMS ECAL moritoring light soure corsistsof two lasersystemstheir correspondiry diagnestics,fiberogic

switches,a montor anda PC basedcontroller Figure 1 is a schematicshaving the conceptal designof the
moritoring light sourceandhigh level distribution. Eachlasersystem,installedona 3’ x 5’ x 2" opticaltable,
corsistsof anNd: YLF pumplaserandatunalie Ti:Sapplire laser

Aninfraredlight sources currerly unde consideationto beaddedto themonitaing light source Correspnding
modficationswill bemadewhenthislight sourceis baselined

1.1 Chilled Water

EachND:YLF lasemneed chilled waterof 7 to 18°C with pressue of 1 to 7 kg/cm? andfluenceof 16to 241/min,
asshovnin Figurel.

1.2 Equipment and System Rack

Table 1 lists equipnent for eachlasersystemto be installedon floor or on shelf mourted on the correspnding
opticd table.Table2 lists remainequipmet to bemourted on systenracks.

Tablel: Sumnary of Equipmenton Floor or ShelfMountedon Optical Table

# ltem Input Outpt  Manufacture I x w x h (cm) Power(VA)

1 GPIB BusExt. BNC GPIB ICS 30 x 22 x 10 28

2 GPIB—»RS-232 GPIB 4RS-232 ICS 20 x 19 x 4 12

3 Digital Delay GPIB 3BNC Stanfad 36 x 21 x 12 70

4 He-NePower Edmund 16 x 21 x 7 15

5 Ti:S Controller RS-232 RS-232  Quantraix 36 x 26 x 18 20

6 YLF Power RS-232 Quantrmix 87 x 56 x 52 a

7 Ti:SLBO Cool. RS-232 Neslab 40 x 26 x 63 b

8 Transfomer 380v 220V Excel 50 x 25 x 65 -
Total 131

a.Nd:YLF Laserrequres 3 Phase400V, 50Hz, 30 A/Phase 10,000 VA.
b. Neslabcoolerrequires power suppy of 220V, 50 Hz, 10A, 1,650 VA.

Table2: Summay of Equiprmenton SystemRacks

# Crate Input  Output Contents Manufactue A (cm) Pawver(VA)
1 CAMAC 80Lemo GPIB ADC/Gate Kinetic/LeCroy 32 1,00
2 Switchl FC 80FC  OpticalSwitch DiCon 19 150
3 Switch2 FC 2FC  Optical Switch DiCon 19 150
4 Monitorl  40FC Lemo  40PIN Diode Hamamasu 14 0
5 Monitor2  40FC Lemo  40PIN Diode Hamamésu 14 0
6 Spectl RS-232 Lemo Monochromator — Optorretrics 14 100
7 Spect2 RS-232 Lemo Monochromator — Optorretrics 14 100
8 Time1l 3BNC GPIB Digital Scope Agilent 18 220
9 Time 2 3BNC GPIB Digital Scope Agilent 18 220
Total 162 1,940

Thesignalinput, signaloutput, mandacture dimersionandpower consunptionarelistedin theseiables. Thetotal
heigh of equipmentin Table2 is 162cm arrargedin two system racks, asshavn in Figure2. Someequpment
listedin Table1l mayalsobeinstalledon shelfin systenracks.



1.3 Electricity

TheNd:YLF Laserrequreselectricalpower of 3 Phase400V, 50 Hz and30 A/Phasewith a power consunption
of 10,000 VA. The NeslabTi:Sapphie coolerrequres electricalpower of singlephase220V, 50 Hz and10 A,
with apawerconsunptionis aboutl,80VA. Theremainequipnentrequresasinglephaseower supplyof abait
2,400 VA. Theelectricalpower requiranentfor eachlasersystemthusincludesa three phase, 400 V, 30A, and
two single phase, 220V, 10 A.

1.4 Network

Thesystemalsoneedsa 10/100 base T Ethernet connection for PCto commuicatewith the DAQ computer

15 Weight

The opticaltableweightsabou 300kg, which provideseffective vibrationisolation. The Nd:YLF power supgy
weights 160kg. Thetotal weightfor eachlasersystemis abou 460 kg.

2 Installation at H4
2.1 Laser Room Layout

Themoritoring light sourcewill beinstalledin anareaof 2.5 x 3.0 min air-corditionedbarracles atH4. Figure3
shavsthelayou of thelaserroomcontaining two opticaltablesandtwo racks.

Thefloor of thebarracls will beraisedby 40cmto let air flow. Solid suppot will be providedfor opticaltablesso
thatstandardeg lengthcanbe used. This malkestheselegsalsouseablefor USC55installation. Figure4 shavs
thelocationof legsfor two opticaltables.Additional solid suppot maybeneededor thelR light source.

Theutility outletswill be provided ontheother4 m wall, asillustratedin Figure 5. The electricaloutletswill be
uncer raisedfloor. Thel” NPT femaleconnetors of the inlet andthe outlet for the chilled waterareinstalled
at abaut 1.7 m above theraisedfloor to allow valves, filters, pressuregauges andregulata be installedon wall
at corvenientheight. This figure shavs utility allows installationof threesetsof lasersystems.While we know
exadly two lasersystemsthe utility of thethird IR light sourceis yetto be definal. All equipnentafteroutlets
will beprovidedby Caltech.

2.2 Safety

Detailedsafetyinstructiors wereprovided by G. Roubad of CERN Safetygroup. Eachlaseris to beregistered
two montls befae installation. Figure 6 shavs the implemenation of the lasersafetyat H4. The laserroomis

enclesedwith wall pairt darkgray An interlockis providedto closeall lasershuttersn caseof unexpectecbpening

of thelaserroomdoa or ceiling. Theinterlockalsofunctionsif opticalfibersusedto transpat laserpulseswere
accidemally broken. Thisis achieved by thelevel 2 TTL input,i.e. the“light returnsignal”in Figure6, provided

by themoritoring level 2fanauts. It isa TTL signalathighlevelif thelevel 2 fanaitsrecevelaserpulse.lt shoud

be at low level if the laserpulsedoesnot reachlevel 2 fanaits becausef, e.g. accidemally brokenfiber. The
interlock is bypassedy amanual switchduring mainteranceandoperdion whenno laserpulseis sentto transpot

fibers.In additionto theinterlockanemegeng stopbutton,which turnsoff all lasersarealsoimplemened.

Warninglabelsand alarmlampswill be installedat the door of the laserroom The flashingwarninglamp is
poweredthroudh thepower switchonthe safetybox Onecannotturnonary laserunlessthe power of safetybox
is on,i.e. theflashingwarninglampis turnedon.

2.3 Communication with DAQ

During monitoiing, the contrd PC of thelight sourcewill functionin the slave mode. The comnunicationof the
PCwith theH4 DAQ will becarried outthroudh Etherné. At thebeginning of eachrun,the DAQ checks/setlaser
paranetersby sendinga commaud file of 5 integers,andlaseracknaviedgeshe DAQ by sendinga commau file
of 5 integers. Whenlaserfinishesits settingandthe DAQ is satisfiedwith lasersetting,DAQ sendsa nim trigger
signalto thelight soure@ andthelaterackrowledgesy sendinga nim timing signalto the DAQ, indicatingalaser
pulseof definedwavelengthandintensityis sentto thedefinedswitchchanrel. Thedelaybetweerthe DAQ trigger
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andthelaserpulseis about5 ps andcanbe adjusted.Our light sourcecanaccomnodatetrigger rateup to a few
kHz if necessaryThewavelengthchang, however, takesabouta minute. Depenling onthe distancehe chanrel
charge may alsotake up to a minute. The protacol of comnunicatiors betweerthe DAQ andthe light soure is

definel asfollows.

1. TheDAQ comnandfile to thelight source:

COMMAND TYPE (int)
WAVELENGTH (int)
ENERGY (int)

SWITCH CHANNEL (int)
CHECKSUM(int)

0: requestight sourceparaméers

1: setlight sourceparaneters

0: 440nm

1: 500nm

0-—99% of laserpower, in 1% step

1-80

Bitwise inversionof the sumof preceling 4 data

2. Thelight sourceacknavledgefile to the DAQ:

COMMAND TYPE (int)
WAVELENGTH (int)
ENERGY (int)

SWITCH CHANNEL (int)
CHECKSUM(int)

0: settingin progress

1: settingfinished thelight sources read/

0: 440nm

1: 500nm

0—-99 % of laserpower, in 1% step

1-80

Bitwise inversionof the sumof preceling 4 data

3 Ingtallation at USC55

Figure 7 shows a schematidor the laserinstallationin the USC55,wheretwo roons with individual doa are
desigredto obsere safetyrequrements.
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Figure3: A schematishaving thelaserinstallationat H4 for beamtest.
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Figure4: A schematishaving thefloor layoutandpositionof solid suppat for legsof opticaltables.
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Figure7: A schematishaving thelaserinstallationat USC55.
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