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Summary and conclusions

direct coupling, 4% of circumference, 1 mm air gap

w.l.s. bar

Kuraray

Bicron

teflon or Tyvek black paperblack paper

wls bar

dir. coupl., 4% circ., 1 mm gap

photo electrons from mips in 10 mm
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Observed yield of photo electrons for
550 MeV/c π

− normalized to 10 mm plastic.

• W.l.s. fibres give 120 photo electrons per 10 mm at best.
This is for non-scintillating Kuraray Y-11. SCSF-81Y-11(200) yields only 75 p.e.

• W.l.s. bars give slightly more and are simpler to build and cheaper.
An alternative for the photon veto?

• Direct coupling is both simpler and 2.5x faster and gives at least four times more signal.
By using four PM’s per scintillator module one might consider multiplicity logic (2/4) and
can live with dead channels.

• Who is afraid of PM’s in vacuum?

KOPIO collaboration meeting, 18-19 November 2002KOPIO collaboration meeting, 18-19 November 2002KOPIO collaboration meeting, 18-19 November 2002KOPIO collaboration meeting, 18-19 November 2002
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(t1+t3)/2-(t2+t4)/2-y/(60mm/ns) (ns)

Gaussian fit: σ=0.337(1) ns
(t1+t2+t3+t4)/4 should give 0.17 ns
this happens to be 2.6/√240 ns
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feedthroughs electric

pumping

cooling

vacuum chamber

vacuum window

scintillator

high vacuum

moderate vacuum

zx

y

Version 4

CPV II
upstream

CPV II
downstream

CPV I
downstream
endcap

CPV I
upstream
endcap

CPV I
barrel
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WLS Fibres

Plastic Scintillator

Tripple Layer Detector Element

1 , 5  m m

WLS Fibres

Plastic Scintillator

5 , 0  m m

5 , 0  m m

ø  1 , 0  m m

5 , 0  m m

ø  1 , 0  m m

5 mm Layer

1,5 mm Layer

PM's

WLS Fibres Barrel
Detector

Endcap
Detector

Endcap
Detector

Carbon Fibre
Support Structure

Vacuum Tank
Length:   4m
Diameter: 2m

8 
mm

Layer 1
Layer 2

Layer 3
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Vacuum Tank
Length:   4m
Diameter: 2,5m

3
0

°Beam Profile Detector
Segment

Carbon Fibre
Support Structure

WLS Fibres
to PM´s

Vacuum Tank
Cylinder Wall

Metallic
Layer

Double Layer
Detector Element

WLS Fibres
embedded in the
Scintillator

2 2 , 5
0 °

Vacuum Tank
Cylinder Wall

Carbon Fibre
Support Structure

Double Layer
Detector Element

Metallic
Layer

Photo-
Multiplier

50
0 
mm

Vacuum Tank
Length:   4m
Diameter: 2,5m

Beam Profile

Detector
Segment

22,5
0°

Vacuum Tank
Cylinder Wall

Carbon Fibre
Support Structure

Double Layer
Detector Element

Metallic
Layer

Photo-
Multiplier

50
0 
mm

CPV Barrel Detector Elements
Element Area:       500mm x 400mm
Number of Elements 
for 1 Layer:        16 x 10
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Vacuum Tank
Length:   4m
Diameter: 2,5m

Beam Profile

Detector
Segment

22,5
0°

Vacuum Tank
Cylinder Wall

Carbon Fibre
Support 
Structure

Double Layer
Detector Element

Metallic
Layer

Photo-
Multiplier

50
0 
mm

CPV Barrel Detector Elements
Element Area:       500mm x 400mm
Number of Elements 
for 1 Layer:        16 x 10

Photo-
Multiplier

Vacuum tight
Optical
Connector

Vacuum Tank
Feedthrough
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h i g h  v a c u u m

m o d e r a t e  v a c u u m

Charged Veto Detector
Vacuum Tank

Wall

Charged Veto Detector
in the Vacuum Tank

Vacuum Tank Endcaps

Completed Charged Veto
Detector and Vacuum System

downstreamupstream

Charged Veto Detector
Installation Procedure

1. Step

Move Detector
into the Tank

2. Step Move Tank+Detector
between the 
Tank Endcaps

Access to the Detector
Elements and Flanges
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Charged Veto Detector
Vacuum Tank

Wall

Charged Veto Detector
in the Vacuum Tank

Vacuum Tank Endcaps

downstreamupstream

Charged Veto Detector
Installation Procedure

1b. Step

Move Barrel-Detector
into the Tank

2b. Step Move Tank+Detector
between the 
Tank Endcaps

Access to the Detector
Elements and Flanges

downstreamupstream

downstreamupstream

high vacuum

CPV I
barrel

high vacuum

CPV I
barrel

1a. Step
Move
Endcap-Detectors
between the 
Endcaps

2a. Step

Move Endcap-Detectors
into the Endcaps

CPV II
downstream

CPV I
downstream
endcap

CPV II
upstream

CPV I
upstream
endcap

CPV II
downstream

CPV I
downstream
endcap

CPV II
upstream

CPV I
upstream
endcap

zx

y

CPV II
downstream

CPV I
downstream
endcap

CPV II
upstream

CPV I
upstream
endcap

zx

y

zx

y

high vacuum

moderate vacuum

CPV II
upstream

CPV II
downstream

CPV I
downstream
endcap

CPV I
upstream
endcap

CPV I
barrel

zx

y
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Barrel Photon
Veto

Charged Particle
Veto
Integrated in
Barrel Photon
Veto 
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400,0 mm Charged Particle
Veto
Integrated in
Barrel Photon
Veto 

Barrel Photon
Veto

For the
Barrel Photon
Veto
and the
Charged Particle
Veto

zx

y



x z
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220,0 mm
400,0 mm

Charged Particle
Veto
Integrated in
Barrel Photon
Veto 

Barrel Photon
Veto

WLS Fibre
cross-section
20mm x 1mm 


