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Positron beams
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Wally Melnitchouk

Two photon exchange contribution changes 
sign for e+ and e-
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NC extractions
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Weak mixing angle extractions

● Extractions from different ion will need a 
more complicated analysis
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Ayres Freitas

At the EIC

Need precise knowledge of PDFs for 
100 GeV2 < Q2 < 5000 GeV2
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NC extractions

● The weak mixing angle extractions are in a region that has not 
been probed before and overall reach similar precisions as SoLID

● Beyond the weak mixing angle extractions Yuxiang made the point 
that together with the CC current measurements on deuteron we 
can obtain similar if not better precision than with positron beams
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NC extractions

● PDF uncertainties are fairly small compared to the statistical 
precision of the data

● We are working to understand if we can use the proton data to 
extract sin2tw on top of the deuteron result published by Yuxiang

● This data should allow us to get larger statistical precision and 
have a larger reach in Q

● We expect to get an estimate by the January workshop
● For the low Q data we may be able to finish the study of the 

impact of the weak neutral current couplings (for both p and d 
data)
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Charged Lepton Flavor Violation

7

Sonny Mantry



Ciprian Gal

CLFV: e to tau (lepto-quarks)
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● Assumes hadron calorimetry in the central barrel
● 1-prong analysis is actively being worked on and should 

have results by January workshop

● Sensitivities to the CLFV(1,3) would be enhanced with positron 
beams (can search for specific LQ)

● Current limits set by HERA sitting at sensitivities of a few fb
○ The high luminosity of the EIC will gain us 2 orders of 

magnitude
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Dark photons

9

Ross Corliss

● First analysis looks at e+e- decay, but hadronic final states could be investigated as well
● The boosted kinematics significantly opens up the angle between the decay leptons 

creating a specific topology
● Only consider QED background for now
● With 6 months of running 25 on 250 (~39 fb-1) we could reach similar sensitivities than 

BABAR but in a wider mass range
○ Handbook detector used for initial smearing studies

● Measurement would benefit from improved charge sign reconstruction (PID)
● Higher eta coverage would lead to access to lower mass dark photons
● There is still the possibility that the muon g-2 anomaly could be explained by a dark 

photon with a purely leptonic coupling
● Ross discussed with Stefan Prestel about moving event generation from madgraph to 

pythia and they plan to have analysis ready by January workshop
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SMEFT
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Lorentz violating effects
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● Construct an extension to the SM where the vacuum expectation 
of a constant background field is not Lorentz invariant
○ For example: the lifetime of a boosted muon and the lifetime 

of a muon at rest but measured in a boosted frame would 
differ

● This would lead measurements varying with sidereal time


