Previous Measurement at the Idaho Accelerator Center

A Jlab source design
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February Test
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Beam parameters

Electron Beam Energy
Peak current

Pulse width

Rep Rate

Bend 2 Dipole

Spot size

Tungsten (W) foill
Aluminum positron absorber
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10 MeV

10 mA

100 ns

300 Hz

3.2 MeV

FWHM ~8 mm in X and Y

2 mm thick x 20 mm x 20 mm
5 cm thick




Nal Detectors

Nal output pulse using 1 uC Co-60 Source
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Nal pulse from e- beam
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Insert 2 Nal detectors
2" Aluminum positron absorber
4" retractable Al brick for background studies

look for gammas in coincidence

Pb Shielding Pb Shielding
JLab Nal Positron Absorber ISU Nal
Pb Shielding Pb Shielding

4” thick retractable Al Brick



e — 2/27/2008

24

22
20
18

First attempt
using 2 Nal
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JAC beam line
for 5/08
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Beam parameters

Electron Beam Energy

Peak current

Pulse width

Rep Rate

Bend 2 Dipole

Spot size at 2" Dipole D2

Spot size at Phosphorous Target
Tungsten (W) foill

Tantalum foll

R /812010

10 MeV

40 mA

100 ns

300 Hz

3.2 MeV

FWHM ~ 2.5 mmin X andY
~ 4mm diameter in X and Y

2 mm thick x 20 mm x 20 mm
6 mm thick x 20 mm x 20 mm




5/30/2008 Singles(no coinc)

Dipole tuned for Positrons Dipole detuned (no Positrons)
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Experience Summary

« Easily observe positron annihilation using either
Nal Coinc measurements or HpGe detector
singles

* Nal has x3 faster response time than HpGe; Nal
rates up to 2.5 MHz without pileup

« Observed 90 e+ annihilation photon
candidates/mC

ldeas for a Positron Counter P1
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Positron counter P1

Vacuum chamber

Add Nal
detector ™
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Add another Nal
detector and a target
ladder with a solid
target (no hole)
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G4 Rate Estimate

e Threw 100k, 3 MeV e+ at a 2 cm thick Ta
folls

* /6K conversion events were seen

* 100 events were positron in flight (Ey > 1.
MeV and at 35 degrees)

« 1.2k were 0.511 gammas at 90 degrees

« A 2cm diameter Nal located 20 cm from
target ~0.01 sr




Conclusions/Suggestions

* Nal coinc or HpGe singles can be
used to monitor positron beam

« Target Ladder; 2 foils, one with hole
* Use 0.511s for beam monitor

* Use > 1 MeV gammas for
polarimeter normalization




In-Flight Positron Anihilation X-sect
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Beam spot FWHM ~ 2.5 cm at
zero dearee port of last d|ole
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