« PENeLOPE and AbEx N

Towards a precise neutron lifetime measurement
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Current PDG value : T,,= 885.7+ 0.8 s
Latest measurement : T,= 878.5+ 0.8 s !l
A. Serebrov et al, Phys. Lett. B, Vol. 605, 1-2, 2005, p. 72-78.
Method: 3 —
Magnetic and gravitational storage : : ! S e
Real-time proton extraction and detection
with Csl scintillator, APD /PM
Monitoring of depolarization

Goal: accuracy better than 0.1 s

= T, vital for testing the unitarity of the CKM matrix
= T, infl the primordial helium abund:
= most recent measurement by Serebrov et al. is 6 & lower than the

current PDG mean value /\
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910 - to minimize proton losses: p < 107 mbar
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N bEX (Absorber Experi ment R. Picker et al., J. Res. Natl. Inst. Stand. Technol. 110, 357-360 (2005)

Goal: characterization of different absorber materials for use in PENeLOPE down to liquid helium temperatures ]

Realisatio
AbEXx flies in
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UCN source

temperature |~ 293 K ~ 80 K 25K
storage time |~ 150 s ~200s ~2505s
of bottle
neutron absorber z ¥ : /1 5 | storage time (~6s ~6'S -
(polyethylene [ 1 with PE
e ! storage time [~6s ~6s ~6s
cryogenic storage bon. p 3 - v ! 1 with Ti

(electropolis

—absorber geometry seems very effective and eliminates
marginaly trapped UCN to < 10 in 100 s with either

erimental area absorber

=no signifi e of Ti down to 5 K

—low temperatures could not be reached with PE, because
of insufficient heat coupling of absorber, also no

storage volume with absorber: L iBificant temp. dep. down to 80 K
L &tailed analysis still ongoing!
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