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The Barrel Calorimeter

* A bit about GlueX
* Fiber tests

* PbSciFi construction

* Mini BCAL beam test
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Calorimetry

Future
cOC Particle ID
1.1 Central Drift Chamber EDC
4° . \ Forward Drift Chambers

Solenoid

390 cmlong
inner radius: 65 cm outer radius: 90 cm :
: Forward
Wb 342cm = ' | Calorimeter
48 cm ' )
________________ ' 240 cm diameter
45 cm thick
- 560 cm -
30-cm target



The Barrel Calorimeter




The Barrel Calorimeter

- 390 cm -
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- L 0.053 mm ratio of areas in rectangle
[+8.51 om~ (glue ring) Pb:SciFi:Glue = 37:49:14
single module
BCAL end view end
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® 48 azimuthal sections (modules . : : :
( ) e Sampling calorimeter (9.5% sampling fraction)
® Reconstructs y showers from 1° and n decays Tl
. . : e 750,000 double-clad scintillating fibers
® Provides timing information (neutrals/charged)
] g i . e BCAL: 25 tonnes
® With the CDC it provides charged particle PID



Kuraray SCSF-78MJ

Multi-Cladding (M)

Outer Cladding(FP)

Inner Cladding
(PMMA)

Core (PS)
To
— Ti
—T

') ;
| .

Cladding Thickness : T=2%(To)+29%(Ti)

=4% of D
Numerical Aperture : NA=0.72
Trapping Efficiency :5.4%

Formulations”

Description SEIa ES':Z"tCr’: P Dec?r)lls}'lme Att'[l;ﬁ?g'Z) Characteristics

SCSF-78 blue Sen tha 450 2.8 >4.0 Long Att. Length and High Light Yield
SCSF-81 blue |following| 437 2.4 >3.5 Long Attenuation Length
SCSF-3HF(1500) | green figure 530 7 >4.5 3HF formulation for Radiation Hardness

1) Test fibers are Non-S type, Tmmo.
2) Measured by using bialkali PMT and UV light(254nm).
Quality control is made by another measurement of the transmission loss every batch.
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Fibre Testing lab

e First article
* Regina data
e JLab data
e GlueX-doc-1317

e Bench Reference

e Production (Regina)

[ Condition/packaging
[A Diameter

[A Attenuation length: LED, photodiode current
A Npe at 200cm: %Sy, PMT, external trigger




BCAL Construction QC/QA: Fibres

780,000 fibres!
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green); selected in late 2008 g 100 4 ; E i . i i P 5 i f
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Attenuation Length (cm)

(c

Attenuation Length

Fibre Attenuation Length
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Per lot and shipment change; but Kuraray and
Regina track

. and fibres meet specs
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Fibre Light Output

® Regina
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Per lot and shipment change; Kuraray and
Regina roughly track

... and fibres meet specs
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Matrix construction progress - details

e Press MAJOR adjustments
® reassembly
® casters
e channel mismatch
e 3/8” holes, 5/16” bolts
e A-frame hoist

e UofR funds

e Fibre table adjustments
e Fibre crate storage

e acute in Dec-Jan
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Matrix construction progress - panoramic
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: ' : Fibre table
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Fibre storage

GEEEEIEEE

Press & matrix
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ROLLING

SWAGGING

Construction Facility @ regina
o ‘ '

DNINTD

DNISSHdd

PERIMENT
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Machined Modules

Prototype

e Excellent finish of end faces & transmission uniformity
e 52 modules have been built & machined

CITATIONS
GLUE N\ \/\, Hall D at Jefferson Lab
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Module Delivery to JLab

Québec

Dakota

lowa L e
Nebraska ©Omaha evelan Pennsylvania Koo \ r» !
inco o Kansas Ohi y Ma:

Philadelphia @

©Denver City N oia Rhode
Colorado 4\3;?:3: "Missoztri“sUI . ini \'konnecﬁc( :
: Kentucy, Virgin'ow New Jers
.-'«Ibuzger-:“& Oklahoma ARaneas Tennessee C';ll%rltl?w Delaware
g W Dalles Mississippi /o Caotn I District o
pll R [+) Alabaman ) Columbia

~3,300 km
in refrigerated truck

Left Regina Arrived at JLab
(April 22, 2023) (April 26, 2010)

Modules 01-04: 1st detector delivery for 12 GeV program!

CITATIONS
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SiPM Readout Assemblies

Electronics
Summing
Scheme
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BCAL SiPM Assemblies
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Beam Test Goals

Energy resolution: constant term

Number of photoelectons

Angle data

Waveforms
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Assessment

e Summer: test fibres from vendors
e Summer: SciFi prototype with AstroPix
e Production venue?

e [abour?
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