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Abstract
We present a new value for the neutron lifetime of 878.5± 0.7s
(885.7 ± 0.8 s) by 6.5 standard deviations and by 5.6 standa
B 483 (2000) 15]. However, this new value for the neutron
−0.1189(7) [Phys. Rev. Lett. 88 (2002) 211801] is in a good a
 2004 Elsevier B.V. All rights reserved.

PACS: 13.30.-a

Keywords: Ultracold neutrons; Neutron lifetime

1. Introduction

The decay of the free neutron into a proton, an elec-
tron and an antineutrino is related to the weak inter-
action process. In the Standard Model the probability
of this process or the lifetime of the free neutron is
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eerts
tat± 0.3syst. This result differs from the world average value
rd deviations from the previous most precise result [Phys. Lett.

lifetime together with aβ-asymmetry in neutron decay,A0, of
greement with the Standard Model.

related to the vectorGV and axialGA weak inter-
action coupling constants. The neutron lifetime has
important implications in particle physics, in neutrino-
induced reactions and in cosmology. The neutron life-
time together with angular correlation coefficients of
the decay of a polarised neutron allows deduction of
the axial and vector coupling constants only from neu-
tron decay data. The main element of the Kobayashi–
Maskawa matrix,Vud , has to be determined with the

.
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Fig. 4. |Vud | versus−GA/GV . |Vud | was derived from higher quark
unitarity, from Ft values of nuclear-decays, and neutronβ-decay.

mendations of work[3] but theGA/GV -value from
the world average valueA0 is shown inFig. 4also.

The new lifetime result is different from the world
average value (885.7±0.8 s[9]) by 6.5 standard devia-
tions, and by 5.6 standard deviations from the previous
most precise result[1]. However, the new result for the
neutron lifetime together with the current value for the
β-asymmetry in neutron decay (A0 = −0.1189(7) [2])
is in a good agreement with the Standard Model.
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with  gA ( = λ) = 1.2739(19)        →  | Vud | = 0.9757(12) 
 
  
 
unitarity    →        | Vus | = 0.2191(53) 
 
 
comparison with previous unitarity value from  | Vud | = 0.9740(5)  
(SAFT): 
 
   
    | Vus | = 0.2265(22) 
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