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o   γ  produces pairs;  Pγ  transfers to e+ into longitudinal (Pe+) and 
transverse polarization averages to zero.
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PRELIMINARY
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PEPPO: USING A POLARIZED ELECTRON BEAM TO PRODUCE POLARIZED POSITRONS
A. Adeyemi on behalf of the PEPPo Collaboration

Hampton University, Hampton, VA, USA

•  Used an 8.2 MeV/c electron beam 
with polarization 84% to generate 
positrons by successive polarized 
bremsstrahlung and polarized pair 
production in a 1mm tungsten foil.

•  Detected and estimated positron 
yield with an annihilation detector.

•  Used a Compton transmission 
polarimeter and benchmarked a 
Geant4 model of polarimeter with 
a known electron polarization in 
order to calculated the analyzing 
power for positrons.

•  Collected positrons in the range of 
3.1-6.2 MeV/c and measured their 
polarization as high as 80%.
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Experimental setup  Positron detection 

The positrons produced in the PEPPo experiment are detected 
using a set of two annihilation counters. The positrons stopped in 
an insertable  0.011” chromox target and the corresponding 511 
keV photons detected in coincidence with two NaI detectors.

•  Positron efficiency: 
1 e+ per 106 e- 

e+ 

The Compton scattering of photon transmitted though the polarized target 
corresponds to the polarization of the incoming electron or positrons

Conclusions 

e-  →  γ  →  e+ 
Principle of Operation 

AT =
N + -N -

N + + N - =
Ae−

(Pe−PT )

Pe-(e+) – e-/e+ polarization 
PT - target polarization 
Ae-(e+) - e-/e+  analyzing power 
AT - Asymmetry 
 

Pe+ = AT / (Ae+PT )

With the measured  asymmetry of positrons (AT ) the 
target  polarization ( PT ) and the simulated positron 
analyzing power  (Ae+),the positron polarization is 
calculated. 

The calibration of the analyzing power for the PEPPo experiment relies on 
electron experimental data and the positron analyzing power is obtained 
directly from the simulations.

Compton polarimeter calibration 
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•  Electron beam polarization 
  Pe- = 83.7% ± 0.6% (stat) ± 2.8% (sys) 

•  Target polarization 
   PT = 7.06% ± 0.05% (sys1) ± 0.07% (sys2) 

o  Longitudinal e- (Pe-) produce 
elliptical  γ whose circular (Pγ ) 

component is proportional to Pe-

Positron Production

γ

e- 

Pe- 

e+ 

Pe+ 

e- 

Pe- 

e+ 

Pe+ 


