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Neutron Lifetime Discrepancies

1

2020201020001990
Year

900

895

890

885

880

875

ne
ut

ro
n 

lif
et

im
e 

re
su

lt 
(s

)

beam average = 888.1 ± 2.0 s

material bottle average = 880.1 ± 0.48 s
 

magnetic bottle average = 877.84 ± 0.29 s

published neutron lifetime
measurements with uncertainty < 10 s

• beam vs. material bottle:  3.9 σ

• beam vs. magnetic bottle:  5.1 σ

• material vs. magnetic bottle:  4.0 σ

• λA vs. λa:  2.3 σ



F. E. WietfeldtPSI 2025 September 13, 2025

Observations
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1. Most experiments get statistical errors right.
2. Most experiments underestimate systematic errors, sometimes by a lot. History 
has shown this.

3. It is possible that BSM physics may play a role here, but it is hardly plausible that 
new physics will fully explain these discrepancies.

4. The main problem here is systematics.
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Observations
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"Fred's rules" for future experiments/results:

1. Data collection time spent on systematic checks should be comparable to that spent 
on production data.

2. Present a careful and complete systematic error budget.
3. Use a blinding factor that spans the full range of the discrepancy, i.e. 10 s for the 
neutron lifetime.

1. Most experiments get statistical errors right.
2. Most experiments underestimate systematic errors, sometimes by a lot. History 
has shown this.

3. It is possible that BSM physics may play a role here, but it is hardly plausible that 
new physics will fully explain these discrepancies.

4. The main problem here is systematics.


