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(Proton) Beam Experiments

« Catch pg-decay protons in a Penning trap, count
after some times
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J-PARC MLF BLO5

Neutron is produced
by injecting proton beam
to mercury target.

Beam line property

Neutron energy 1 ~10 meV
Neutron velocity : ~1000 m/s B
beta decay rate : 0.1 cps t{ L Sl

3He absorption rate : 2.5 cps

Spin Flip Chopper
makes short neutron bunches
to reduce background.
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6LiF shutter

is a 5 mm thick 6LiF plate
to control neutron beam.

Cosmic veto counters
is plastic scintillators
to identify cosmic ray.
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Previous J-PARC Results

* 2020, published (10.7566/JPSCP.33.011056)
claiming lifetime of 898 4 10.: 13,5 S€CONdS

* Used chopped neutron beam w/ simultaneous
measurement of e- from 5 decay & *He(n,p)*H
reaction.



Experiment Improvements

More beam time

Lower gas pressure in TPC (fewer scatterings) +
Improved electronics — better sensitivity &
discrimination

More precise TPC gas composition
Better MC simulations (more accurate/predictive)
Upgraded SFC



New Results
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= | s ;;ig'; e K S L. TABLE II. Neutron lifetime values for each gas pressure
o - s (100 kPa, 50 kPa) and SFC configuration (new, old), with
E 885 : averages. Units in seconds.
= B Conditions Value Stat. Cut position Other sys.
- [, 100 kPa/old SFC 870.9 3.5 +1.8/-2.8 +5.5/-4.9
asol_ + 100 kPa/new SFC 868.3 4.0  +1.5/-29 +3.8/-3.2
i ;:ﬂ;:c;:;;:;;:c;:'>:;+’:;;’:;;’;;E;;'{;;k;:!::‘4;:2::2%4;:&';;:;;: oteteletels 50 kpafﬂld SFC 868.2 7.7 +2.7/-0.9 +4-8/'3-9
N S 50 kPa/new SFC 884.8 2.4  +0.8/-1.3 +3.2/-3.0
8751 Combined 877.2 1.7 +4.0/-3.6
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* Used mix of old & new conditions and hardware, but new data

* Suggests (as Frank mentioned previously): unknown systematic
In p+ beam experiments
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