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Start Counter Update 
W. U. Boeglin 

•  Geometry change 
•  Measurements on EJ-200 scintillator bars  



Geometry 
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Old Geometry: Target

New Geometry: 

Target



Radiation Length Scan 
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Figure 2: Thickness of the GlueX target and the start counter for tracks originating at the
center of the GlueX target, X = Y = 0, Z = 65 cm, as a function of the track polar angle. The
solid curve corresponds to the sum of the radiation lengths of the target and the SC.

3 Electromagnetic Background

The hit rate in the start counter is dominated by electromagnetic interactions of the beam pho-
tons with the GlueX target. The electromagnetic interactions originate mostly from e+e− pair
production and Compton scattering processes; the cross section of the later process dominates
for Eγ ≤ 0.2 GeV. As most e± produced in the electromagnetic interactions are forward di-
rected, the SC rate depends strongly on the hole size in the downstream end of the counter. We
performed a study of the SC rate induced by the electromagnetic interaction for various radii
of the hole. The study was based on a MC sample consisting of about 5 · 108 events which were
generated and processed through the Geant detector simulation by the hdgeant program. The
Bremsstrahlung beam photons were modeled in the energy range of 1.1 MeV ≤ Eγ ≤ 12.0 GeV;
the photon flux on the target corresponds to about 3 · 109 γ/sec.

The energy deposited by Geant in the SC by particles produced in the electromagnetic
interactions is shown in Fig. 4. The energy is computed at the end of a light guide assuming a
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Old geometry 

New geometry 

Rad. length at 200 
reduced by  a 
factor ∼1.5 



EJ-200 Scintillator Bar 
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•  Dimensions: 10 mm x 600 mm: thicknesses: 2, 3, 5 mm 
•  Measurements on 2 and 3 mm  detector 
•  with and without wrapping mounted in dark box 
•  FMPMT touches end of scintillator  
•  Used 90Sr source 

FM PMT

90Sr Source

D

Light output measurements: 



3mm 
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wrapped with VM2000

no wrapping

attenuation
length

!=35cm

! = 24cm



3 mm 
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wrapped with VM2000

un-covered end

! = 74cm ! = 43cm

!
=
35cm

! = 51cm



2 mm 
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no wrapping

! = 33.5cm



Summary 
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•  σ∼0.35 ns for good bunch identification seem to be feasible 
•  more studies to understand the 3mm scintillator 
•  5 mm measurements under way   
•  wrapping material VM2000 greatly increases light output 
•  availability issues, alternative materials 
•  test with new SiPM and small light guide for optimal coupling 


