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Beta decay in Standard model
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a: B -V correlation b: Fierz interference term
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Required by Lorentz invariance, Beta interaction operator can only be
Scalar (S), Pseudoscalar (P), Vector (V), AxialVector (A), Tensor (T)



How to measure?
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Bypass measuring neutrino, measure recoil
Difficulty: low recoiling energy, ~1 keV



How to measure?
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Why 8Li a promising candidate?

8| QeIomIMeV - amev Advantages:
- —15 = proper life-time: 0.8 s
e = almost pure GT decay
ZZ = large Q-value: 16MeV
%J_Z -, = small nuclear mass:
o C o - 10keV recoil
BTe:O = Break up to two «’s
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CPT and BPT(Beta decay Paul Trap) system
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Beta-decay Paul-Trap

= Axial Direction ( DC potential) = Radial Direction (PseudoPotential Well)




1st shielding

2nd shielding

Detector

1mm thick Si Detector

electrodes

Measure full decay kinematics:

Eight degrees of freedom:
4X3 —4 =38
4X3: momentum &, ,[3,V
—4: E, p conservation

Measure: & ,x and direction of B .

Most sensitive observable:
2 o’s Energy difference
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First result

E_ pure x>/ ndf 96.87 / 117

- (_tensor Prob 0.9124

= Axial-V__1.000+ 0.012
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Energy shift of 2 o particles when o is parallel with (5.
1% statistical uncertainty and 1% systematic uncertainty
dominated by Energy Calibration.

a5 = —0.3333+(0.0031 ), =(0.0033),



upgrade: Detector

16x16 strip 2 32x32 strip: better angular resolution
eDSSD upgrade: 4 thickness 0.3 mm-> 1.0mm: record B direction in DSSD
deadlayer: 0.6 L m - 0.1 1 m: better energy calibration

ePlastic scintillator detector to record B energy
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