


τn – Why Bother?

• electro-weak physics of β decay
(CKM matrix element Vud)

• big-bang nucleosynthesis
n + e+ ↔ p + ν̄e
n + νe ↔ p + e−

n → p + e− + ν̄e
(n/p ∼ 1/6 at freeze-out, eventually ∼ 1/7)

• solar pp chain (β+ decay)
p + p → 2H + e+ + νe

• neutron stars (inverse β− decay)
p + e− → n + νe



Standard τn Measurement
syst: leakage

syst: beam intensity, proton detection efficieny
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n -> X + X ???

4.1 sigma difference!
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τn in Space (original idea)



τn in Space (original idea)

0.65 eV



τn in Space with NASA’s Messenger



Messenger’s Neutron Detector
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Data Analysis
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Conclusions
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