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o MAJOR ASSUMPTIONS

- TIMELY M.O.U. WITH COLLABORATORS
FOR FABRICATION - BY FALL OF 1993

- SSCSTARTUP - 1999

o OTHER ASSUMPTIONS

- MODULE & STRUCTUI4EFABRICATION ABROAD

- SCINTTILE TRAY ASSEMBLY IN US

- FINAL ASSEMBLY AT SSCL
* ASSEMBLY
* MODULES INTO BARREL
* BARREL STRUCTUREASSEMBLY
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CompleteGEM BaselineII ConceptandTDR - April 1993

CompleteDOEandSSCLReviewsof GEM Detector - October1993

ReceiveDOEApproval to Begin Fabrication - May 1994

Begin Installationof GEM in ExperimentalHall - April 1996

GEM DetectorCommisioning - September1999

SSCBeamLine Commissioning - March 1999
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DiscussProductionPlanswith Collaborators

CompleteFinal ProductionPlanswith Collaborators

CompleteManufacturingPre-Prod.Module

Install ModulePrototypefor Fermitest

CompleteManufacturingDesign

BeginFull ScaleManufacturing

BeginBarrelStructureAssembly@ SSCL

CompleteScintillatingModulesandBarrel Fabrication

BeginModuleInstallation

CompleteScintillatingBarrelAssemblyatSSCL

Install Barrel in ExperimentalHall

- January-June1993

- June-December199:

- March 1994

- September1994

- March 1994

- March 1994

- March 1995

- July 1995

- July 1995

- January1996

- June1996
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GEM External Calorimeter Project Schedule
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CompleteGEM Baseline
II ConceptS TDR

CompleteDOE andSSCI
ReviewsofGEM detector

IReCeIYS DOE pre*n
lapproval lobeglntab.

2
4/2193 1412193 1G’1193 10/1/93

CompleteBarrel& SoW.
Cal. Mfg. Design
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4/1194 1194

CompleteProduction
Plans w/ Collaborators

114193

BarrelandSoW. Cal.
ManuFacturingDesign
9 4td
3116/93 fr20194

of II
3
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3uld Wit etUdes

13
114194 -
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of modules
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4/1/96 1/96

DelvertWit aiticlesto
FNAI.

15
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16
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3/1/99 1/99

gstad Instalatlonof Barrel
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3/21/94
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BarrelStructureAssembly
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Project: External Calorim
Date: 4/8/93

Name Eicai Estone Fject

I Duration
Start Scheduled Finish

Noncritical SummaryID
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PA SUPPORT STRUCTURE

BORATED PftYETI-IYLENE
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SBC DesignParameters
Number of modulestotal 44
Number of absorber brass plates per module 8 or more
Number of scintillation layers per module 4
Scintillation material 6 mm Polystyrene
Number ofscintillation tiles per module 384
Number of fibers per tile 2
Number of tiles per pseudo-tower 24
Pseudo-towersegmentation 0.16 rad.p x 0.16rad.
Total scintillation layer area 672 square meters
Total wave length shifting fiber length 18816meters
Total transmission fiber length 65856meters
Fiber diameter 1 mm
Number of fibers per pseudo-tower 48
Total number of channels1 per tower 640
Coveragein eta 0-1.28rad.
Effective absorbtion length 4.5 %
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Cabling

1/20 of barrel

734.4

Passive Absorber
Brass

St. Steel

Scint.jllator Tile

.6

Transmission Fiber

Spacer

SST TRAY

WLS Fiber
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SBC Module Construction Cont’d

OTiles 6mm thick Bicron Corp. Type BC-404or equivalent.

OTiles arranged in 8 stainlesssteeltrays per module, 48 tiles per tray.

OTiles grooved to acceptwave length shifting fibers, 1mm diameter.

0 Light input quartz fibers added for dynamic calibration.

OWLS fibers glued or mechanically held in tile grooves,tiles wrapped
in Tyvex, taped and seated.

OFree ends of WLS fibers thermally bonded to 1mm dia. clear
transmission fibers.

OFibers sheathed,taped, and dressedalong length of tray.
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cer Plates
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Scintillator

Ap=O. 16

Clear Transport
Fiber

WLS Fiber
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ScinUllaling
4 Layers

Electronics

ansmission

Tile

Fiber

I"

Absorber
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Module Readout Electronics

Scinthiator Module

$ per Cluster
16 per Module

twisted pair

__________ØØQwIsted

pair

Junction Box on
PMT Cluster

Experiment Hall
Siglial rroeass.

HVLv48 FIber
Bundle

Line Drivers
r-

PMT
at PMT base
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SBC Structural Shell

OMaterial: 304L StainlessSteelUNS 30403,-195Mg.

OStruc. Shell & Central Detector Support performance interrelated.

0 Critical welds shop fabricated using submergedarc.

OMachining, shaping, & tack-up at shop before shipping.

0 Final fabrication & erection at IR-5 site.

ONominal material thickness, 70mm or 2 3/4 inches.

OScintiuator Modules added to shell & tested at ground level.

OAssembly lowered into experiment hail for further assembly.
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BURN THRU 0200
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PASSIVE ABSORBER SEGMENT ‘0’

PASSIVE ABSDRBER SEGMENT C’
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OVERVIEW.XLS

Scintillating Barrel Calorimeter
Forty-four 4.8 Meter Scintillation ModuLes

Structure Design
Single Wall Shell & Track, Supported on CDS
SST. Weight Shell & Flanges 195 Mg

Scintillation ModuleDesign
Weight perStd. ModuleSm 24 Mg
No. of Std. Modules 25
No. of SpecialModules 19
Total Scint Cal. Module Weight 934 Mg

FourLayersin pseudo-towers
No. of Channels 640 total Growto 3840
Tile [ç_onst. vi 0.16 rad.
Seg. IConst. p 0.16 rad. Growto 0.03 rad.

Total Tile Area 672 squaremeters
Total Scint. FiberLength 18816 meters
TotalTransmissionFiber Lgth. 65856 meters

Coveragein O-1.28rad.

End CapPA with J-BoxClearance

Mat’!: Brass
SingleEnd Cap Weight 167 Mg
TotalEnd CapWeight 334 Mg

EndcapNeutronAbsorber

Total Volume of BPE 4.58 cu. meters
Total Weight of BPE 4.26 Mg

Add’I BarrelPassiveAbsorber

Mat’!: Brass
BrassThickness 100 mm
BarrelPA Weight 223 Mg

GEM Detector ORNL 4/8/93


