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Hints of Lepton Flavor Universality Violation

Several high precision measurements of accurately predicted SM processes show possible indications of 
violating Lepton Flavor Universality and CKM unitarity

Andreas Crivellin
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Motivation I: Stringent Test of Lepton Flavor Universality

Possibly the most accurately calculated decay process involving hadrons

Experiments are an order of magnitude less precise than theory
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 arXiv:2111.05338 [hep-ph]

Motivation II: CKM unitarity



6  V. Tishchenko    |     BNL Snowmass retreat day,   January 21, 2022

Recent Pion Decay Experiments: PIENU and PEN

The new measurement of Re/μ would build on the techniques refined in the previous experiments 
with high energy resolution like TRIUMF PIENU and high acceptance for positrons and gammas like PSI PEN.

BNL role: CsI and NaI calorimeter
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PIONEER experimental method

AC-LGAD prototype (BNL)

● Low-energy (~55-85 MeV/c) pions stopped in 
an active target (~10 MHz)  

● Positrons tracked and energy measured in a “4π” calorimeter (LXe, 25X0)
● Decays tagged in target and by energy and timing
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R&D plans

ATAR R&D
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Summary

● Exciting physics. 
● The measurement has a strong potential of making significant impact in the field. 
● PIONEER is a very active and quickly growing collaboration:

● A proposal has been submitted to PSI (7 co-authors from BNL –  6xPO+1xIO)
● White paper is being written


	Slide 1
	Slide 2
	Slide 3
	Slide 4
	Slide 5
	Slide 6
	Slide 7
	Slide 8
	Slide 9
	Slide 10

