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World Neutron Experimental Results and Nab goal

Electron-neutrino parameter a:

Experimental results


−0.1054 (55) Byrne et al, [2002]

−0.1017 (51) Stratowa et al, [1978]

−0.091 (39) Grigorev et al, [1968]

−0.103 (4) PDG, [2008]

Nab goal:
∆a

a
' 1× 10−3

Fierz interference term b:

Experimental results
{

none

Nab goal: ∆b ' 3× 10−3
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Neutron Decay Rate
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Decay Kinematics
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• Ep ∼ eV and Ee ∼ 0-800 keV

• For a given Ee

• cos θeν is a function of p2
p only (p2

p = p2
e + p2

ν + 2pepν cos θeν)

•
dw
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' Constant + a p2
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Beamline 13: Spallation Neutron Source, Oak Ridge, TN
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The Nab Symmetric Configuration
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Geant4 Simulation
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Geant4 Simulation

Ideal Spectrometer

]2 [(MeV/c)2
pP

0 0.2 0.4 0.6 0.8 1 1.2 1.4 1.60

0.05

0.1

0.15

0.2

0.25

0.3

0.35

-310×

 = 300 keVeE

500 keV

700 keV

Practicable Spectrometer

]-2sµ [-2TOF
0 0.01 0.02 0.03 0.04 0.050

0.05

0.1

0.15

0.2

0.25

0.3

-310×

 = 300 keVeE

500 keV

700 keV

Ee Measured a

Seed -0.10500
300 keV -0.10526(10)
500 keV -0.10509(10)
700 keV -0.10529(10)

L.P. Alonzi (UVa) The Nab Experiment 03 May ’09 9 / 11



Motivation Spectrometer

Basic design and features of asymmetric Nab
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Stefan Baeßler, March 2009

Features:

• U tolerance ∼ µV → ∼ mV

• magnetic cos θ filter

• no count rate penalty vs.
symmetric Nab
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