
Charged pion lifetime

• Why measure it again and better?

• Lightest hadrons, cleanest probe of the quark weak charged current

• In conjunction with new BR measurements, can shed light on the           
1st row CKM unitarity tension

Particle Data Group

𝝘(π± →X) = BR(X)/τπ ~ |Vud|2 x |m.e.|2 x (1 + R.C.) x Phase space    

 X = π0e±ν(γ)      𝝳BR/BR ~ 0.58% X = μν(γ)           δBR/BR ~10-6

0.02%
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Pion decays and CKM analysis

Currently from pion 
beta decay: 

Vud = 0.9739 (28)BR 
(1)τ (1)th

Need 20x 
improvement in BR 
for a competitive  
extraction of Vud

(PIENUXe phase 2?)

At that level,  
current uncertainty 

in the lifetime 
becomes relevant
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