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What is a Breit-Wheeler process?

• Breit and Wheeler, 1934

• A positron-electron pair is created from the collision
of two photons

• Fundamental process in astrophysics
• Photons + microwave background
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Motivation

3



How to identify B-W process?
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How to identify B-W process
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Data from STAR

• Measured at RHIC using Au-Au collisions at a 𝑠𝑁𝑁 = 200 𝐺𝑒𝑉

• Trigger to select UPC + neutron tagging using ZDC

• Sample with 1n1n and XnXn neutrons (total cross section scaled using STARlight)

• ~23 × 106 recorded events

• Integrated luminosity 697 ± 70 μ𝑏−1

• Breit-Wheeler process requires high (99%) electron purity
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Breit-Wheeler process at STAR
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Invariant mass
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• Smoothness of the spectrum –
evidence of the purity of the
event selection and PID

• Comparison to models:
• Agrees with all three models at the

1 sigma level



Transverse momentum
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• The pT distribution shows a clear
peak at 20 MeV/c as expected

• Matching to 1n1n predictions due
to trigger selection



Cos theta
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• Theta – polar angle of the e+ 
momentum vector with respect
to the beam measured in e+e-
centre-of-mass frame

• No evidence for deviations from
predictions of B-W process is
observed



Comparison to HHIC
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• Significantly different shape observed

• => sensitivity to initial collision
geometry



Azimuthal distribution
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Conclusion
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