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Precision measurements in nuclear beta decay have proven their capability to search for new physics beyond the standard model (SM), by looking for deviations of certain sensitive observables away
from their SM predictions. The study of the full beta energy spectrum offers a great mean to search for new physics. The long-term goal of this work is to perform the most precise measurement of
the beta-energy spectrum in 6He decay in order to extract the Fierz interference term b. This term depends linearly on the coupling constants, allowing us to search for or to constrain the presence of
exotic tensor interactions in the nuclear beta decay. For this purpose, we are performing two experiments at the Grand Accélérateur National d’Ions Lourds (GANIL) with slow (25 keV) and fast (300
MeV) beams of 6He. The two measurements give the possibility to study carefully systematic effects accompanying each of them. The experiment with the low energy beam was already performed
in 2021. The setup of this experiment allows not only the Fierz term extraction, but also a high precision measurement of the 6He half-life. The spectrum shape analysis is still in progress; however,
the half-life analysis is completed resulting by the world’s most precise value.
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Standard Model predictions:

• 𝐶𝐴 ≈ −1.25
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Gain and baseline corrections - 241Am

𝑇 Τ1 2 = 807.25 ± 0.16𝑠𝑡𝑎𝑡 ± 0.11𝑠𝑦𝑠𝑡 𝑚𝑠

Beta spectrum shape analysis

− The gain and baseline corrections are crucial for measuring the half-life
with a precision better than 10-3 sec.

− Our half-life result is in agreement with the latest two values and resolves
the discrepancy between the two sets of measurements.

− The origin of the Bremsstrahlung peak within the beta spectrum is
identified, and can be added to the fit function.
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𝑤(𝑡) =
1 + 𝜏𝐷𝑇 ∙ 𝑟𝑇(𝑡)
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To compensate for these two effects, each event
was given the following weight:

− Carry on the beta spectrum shape analysis in order to extract the Fierz term.
− Parametrize the different effects affecting the beta spectrum’s shape like

the Bremsstrahlung peak at low energy and the Bremsstrahlung energy
escape.

− Optimize the fit procedure which will be used to fit the experimental beta
spectrum.
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Half-life results with the systematic corrections and errors for the 3 sets of measurements

3 sets of measurements:
1) Cycles length
2) PMs polarization voltages
3) Beam intensity

6He+ on the 
collimator

Background (mostly 
the 59.54 keV γ)
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Experimental spectrum

Bremsstrahlung peak

Set (1) Set (2) Set (3)

T1/2[ms] 807.42(25) 807.16(26) 807.10(35)

Gain 0.75(7) 0.77(10) 0.78(6)

Baseline 0.09(3) 0.04(2) 0.05(9)

Pile-up 0.10(1) 0.25(1) 0.11(1)

Binning <0.01 <0.01 <0.01

Total correction 0.94(7) 1.06(11) 0.94(11)

DAQ:
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- Relatively large endpoint ~3.5MeV
- Pure GT transition (tensor currents)
- Can be produced with a high rate @GANIL
- Corrections are known with high precision

Choice of 6He:

Phoswich detector:

PVT: τ = 1.8 ns

YAP: τ = 25 ns
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𝑏𝐺𝑇 for 6He decay with  ∆𝑏𝐺𝑇= 10−3


