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Introduction

Why we need scintillator tagger?

PRad-Il aims to reach an unprecedented low Q2
(~10-5 GeV?).

Lower Q2 corresponds to lower scattering angles

(0.5 ~0.8)

HyCal alone cannot reliably separate elastic e-p
events from Moller background.

The Veto scintillators enable clean separation of
e-e and e-p events at low angles.
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Veto Scintillator Design

 Based on Youri Sharabian’s concept

a scintillator tagger setup has been e
designed by Chris Guthrie.

Quick Disconnect Coupling

Compact Linear Shift )
Voltage Divider Retainer

Voltage Divider

PMT Housing

Foam Washer, Light Seal
Foam PMT Centering Stnp 2 Places

PMT Magnetic Shield

2.75" OD Conflat, Custom Bore ID
Bearing Collar/Guide

Mechanical Stop for
Linear Shift Mechanism

PMT

Thermionics Pyraflat

Rectangular Flange Optical Grade Light Guide Adapter

Light Guide Adapter Insert

Assembly Housing Light Guide

ISO160 Flange, 2 Places Scintillator Paddle




Scintillator tagger will be used in two positions
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Scintillator thickness selec;};fon

* Goal: Select optimal scintillator
thickness with minimal material.

* Thicker scintillators produce
stronger signals but introduce more
background through added
material.

« 3 mm and S5mm scintillator paddles ¢
were proposed for the experimental =
comparison. (100 MM *65Mm *3 §

mm and 100 mm * 65 mm * 5 mm)




Scintillator paddle Assembly

» Scintillator paddles were attached to
matching light guides using UV-
activated glue.

* Wrapped the scintillator and light
guide assembly with reflecting material *
to maximize the light collection.

* Appilied optical grease between light
guide and PMT for better optical
coupling.

* Place the full setup inside the light
tight dark box for testing.

Youri Sarabian completed the work with the help from
MSState group and DAQ setup was performed by Sergey.




3 mm scintillator paddle has operated at
1300 V and 5 mm paddle has operated
at 1250 V.

 Pedestal subtracted DAQ data
confirmed,

3 mm paddle provided adequate signal
strength and 5 mm paddle produced
slightly larger signals as expected.

‘Hardware tests agreed with prior GEANT4
simulation predictions by Yuan L.

*3 mm paddle selected for final PRad Il
veto detector

1000 |~ D 20315
_& Entries 80648
i Mean 2207,
B I RMS 1235.
600 H
400 H
200 W
O i | | | PYS L I | | l | | J | | I | | | | | | | | | I | | | |
5000 10000 15000 20000 25000 30000 5000 40000
spectra sI3 ch15 3 mm response at 1300 V
; D 90314
800 - Entries 80648
00 E Mean 206050,
e RMS 11009.
600 F
500 i
400 i
300 F
200 E
100 f
O | | ] IAl 1 | | 1 J | | | | I | | | | I | | | | I | | | | I | | | |
5000 10000 15000 20000 25000 30000 35000 40000

Test results for thickness comparison

spectra sld ch14

5 mm response at 1250 V




Veto scintillator alignment study
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Current status

» All Scintillators, light guides were glued
and wrapped. The Scintillators were
wrapped with the small flap on the
bottom that can open for alignment and
close it later.

 PMTs, transition cylindrical scintillator
parts are at Jlab.

* All parts were ordered and will receive all
parts by October 10th.

* All components ready to install in the Hall
by end of October.
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