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TUT
PENeLOPE

Precision Experiment on Neutron Lifetime Operating with Proton Extraction
* n lifetime measurement £ 0.1 s

« Magneto-gravitational trap for UCN
* On-line proton detection
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Measurement principle

* Fillin UCN (200 s)
« Spectrum cleaning (200 s)
« Magnet ramping (100 s)

« Magnetic storage + p detection (up to several 1000 s)

 Ramp down magnets (100 s)
« remaining UCN detection (200 s)
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Magnet construction

* High current density (315 A/mm?)
« High inductive voltages (4 kV)
« Large repelling forces (= 1 MN)
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Magnet training in CoTEX
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First production colls

« Delivery and successful test
 Three outer coils: 2014
* Inner coil: 2016
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UCN absorber
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UCN polarization
/"
\
« High-field-seekers cannot be stored
« Polarization before filling (> 90%)
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UCN polarization - prototype
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Polarization efficency

TUm

UCN polarization - Bayesian analysis

P(x|D) «< P(D|x)P(x) =>Bayesian Analysis Toolkit mpp.mpg.de/bat
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mpp.mpg.de/bat

Moving UCN absorber

Z [m]

« Polarization after ramping magnet 07

* Precise positioning (< 0.02 mm)

« Tight radial constraints (< 5 mm)

« Extra: systematic studies with 0.5
different absorber positions
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Simulations with PENTrack

experimental data
« qithub.com/wschreyer/PENTrack.qit 0.2

* Open source simulation tool for _os,
UCN, protons, electrons N

« Complex geometry + EM fields e
« UCN reflection, transmission, spin 06
flips, MR model 05

* Spin precession uE
« Validated against GEANT4 and :
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github.com/wschreyer/PENTrack.git
github.com/wschreyer/PENTrack.git
github.com/wschreyer/PENTrack.git
github.com/wschreyer/PENTrack.git

Statistical precision

Each run with storage time T:
« remaining UCN count N
* proton count rate P;

Bayesian analysis of
10x 1, 21, 37, (24 h)
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Statistical precision
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Outlook

Successful test of

« single bottom coil

« three outer coils

* single inner coll
Prototype for UCN polarization system
Bottom coil assembly to be delivered in July
Assembly of all coils 2016

« All sc-wire and coil formers delivered
Delivery of cryostat 2017
Commissioning of magnet o
Final setup at future UCN source at FRMII £ 2o’
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Thank you for your attention
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