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1 Introduction

1.1 Introductionofthecrystalarraysub-system

Crystalarraycontains525LYSO cubes，WLSFs，PDs,WLSFconnectors，

CRFPframes,leadplate,Alboxandsoon.

Figure11Illustrationofcrystalarraysub-system removedleadplate

Table11Devicelistofcrystalarraysub-system

No. Devicename number Function

1.

LYSO withWLSF

readout
462

EnergydepositionandWLSFreadout

2.

LYSO withWLSF

andPDreadout
63

EnergydepositionandWLSF&PDreadout

3.

IsCMOSWLSF

connector
2

Transferlightfrom WLSFtoIsCMOS

4.

TriggerWLSF

connector
6

Transferlightfrom WLSFtotriggerPMT

5. CRFPframe 7
SupportLYSO ,WLSF,PDandaccessories

6. leadplate 2
LYSO spontaneousradioactiveshielding
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7. Albox 1
Supportcrystalarrayandlightshielding

*

1.2 PurposesofBTforcrystalarraysub-system

Particleenergydepositionandscintillationlighttransformationfrom LYSO toIsCMOS,

triggerandPDsystem.

2 Hardware

2.1 Unpacking

Allcomponentsneededtobemovedarelabeledwithtags,thedetailsare

listedinthefollowingtable.

Table21Allcomponentsneedtobemovedincrystalarray

Label Name Weight/kg Function

Cry-1 Topplateofbox 28 Lightshield

Cry-2 Largeleadplate 28 LYSO’sgammashield

Cry-3 IncidentAlplate - Lightshield

Cry-4 Incidentleadplate 10 LYSO’sgammashield

Cry-5 PartsforPD - PDinstallation

Theprocedureofunpackingcrystalarrayareasfollows:

1. RemoveallscrewsonthetopplateofAlbox,thenumberofscrewsisabout

45pieces.

Figure21TopofviewofAlbox

2. Removethetopplate.Itishighlyrecommendedthat4peopleliftittogether
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andavoidimpactonbox.

3. Afterfinishingthelastprocedure,youwillseethefollowingfigure.Takeoff

Cry-5whichbundledaroundfronthandle.

Figure22leadplateovercrystalarray

4. Removefourpiecesofbluetapethatcoverfourretainingscrews,then

removefourretainingscrews.Eachscrewcoveredwithtwodifferentsizes

ofgaskets,andwillbeusedforpacking.

5. Movetheleadplatetowardtheincidentsidepanel,2cm gapiscommended.

6. Removetheleadplate.Theleadplateshouldbeliftedataspecificangle

withhorizontalplane,becausetheleadplatelengthislongerthantheexit

lengthabovecrystalarray.Attheoperationallevel,theheightoffront

handlemustbehigherthantherearhandle.Itishighlyrecommendedthat4

peopleliftittogetherandavoidimpactonbox.

7. InstallPDelectronicsandprotectWLSFfrom touch.

8. AfterfinishingPDelectronicscableconnection,covertheholewithfour

installscrewholesbyopaquematerial.
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9. Coverthetopplateofboxandmountscrews.Thetopplateisnot

symmetrical.Inthecorrectinstallation,theincidentsidepanelisnearerthe

tagcry-1thanrearsidepanel.PleaserefertoFigure21

2.2 On-sitetransportationandconnection

2.3 Packing

1. RemoveallscrewsonthetopplateofAlbox,thenumberofscrewsisabout

45pieces.PleaserefertoFigure21.

2. Removethetopplate.Itishighlyrecommendedthat4peopleliftittogether

andavoidimpactonbox.

3. UninstallPDelectronicsboardsandprotectWLSFfrom touch.

4. Checktheleadplateatpropershape.Putleadplateovercrystalarray.The

leadplateshouldbeliftedataspecificanglewithhorizontalplane,because

theleadplatelengthislongerthantheexitlengthabovecrystalarray.Atthe

operationallevel,theheightoffronthandlemustbehigherthantherear

handle.

5. Adjusttheleadplateposition,andmakesuretheredcrosspositionmarkis

oncorrectposition.PleaserefertoFigure22.Installfourscrewscontaining

twosizesofgaskets,thenfixthem withtapes.

6. Removehalfofscrewsevenlyontheincidentsidepanel,theninstallincident

leadplatewiththehalfofscrews.pleaserefertothedirectioninthe

followingfigure.
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Figure23incidentsideAlpanelandleadpanel

7. Coverthe top plate ofbox and mountscrews.The top plate isnot

symmetrical.Inthecorrectinstallation,theincidentsidepanelisnearerthe

tagcry-1thanrearsidepanel.PleaserefertoFigure21.

8. CovertheholeforPDcablepassthroughwithtape.

2.4 Preparationbeforeradioactivitydetection

Aftercrystalarraypacking,theradioactivitylevelneartheboxisabout1.5-2

timesaspublicbackground.Transportboxisneededto installbeforeCERN

radioactivity detection.Please callforCERN radioactivity detection after

transportboxinstallation!

Thefollowingisthepictureoftransportbox.Twomarkslabeledonthebox

helpustoinstalltransportboxinrightposition.Noscrewsarerequiredonlyon

thesidethatprintedprojectname(“HERD”)withChineseandEnglish,asright

pictureshowsinfollowingfigure.

Figure24transportboxofCALO prototype
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3 Controlsoftware

3.1 Introduction

3.2 Normaloperations

3.2.1 Pre-testoutsidethebeam areabeforebeam test

3.2.2 Particlerun

3.2.3 Calibrationrun

3.2.4 Testoutsidethebeam areaafterbeam test

3.3 Abnormaloperations

Operationsincaseoferrors.

3.3.1.1 Subtitle4

4 Conclusion


