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1.  Physics motivation

Beta decay hamiltonian:

, ,

(                                                  )

** N. Severijns et. al. , Rev. Mod. Phys., 78 , 991 (2006)
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-0.008 < Im (CT+C’T)/CA < 0.014    (90% CL)**

Sensitivity factor → Low β-endpoint

** R. Huber et. al. , PRL , 78 , 202301 (2003)

e.g.  ΔA = 0.01 → Re [(CT+CT’) / CA] < 0.033 
(for  γm/Ee ≅ 0.5 ;   90% CL)

2.  Beta asymmetry parameter A
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3.  Experimental technique : Low temperature nuclear orientation
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High-field setup (Leuven) On-line NICOLE set-up,  ISOLDE/CERN
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Detection of β particles

HPGe

NMR-coil

beamoperating inside refrigerator at T ~ 10 K

Si p-I-n
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4. Parametrization of the experimentally measured β anisotropy 
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experiment

simulations

GEANT4 has to take care of :
- scattering effects
- energy loss
- magnetic field effects
- ...

• use low energy packages
• tuned GEANT4 parameters to get 

optimal performance for β particles
• compare GEANT4 with well 

controlled experimental data for :
→ different scattering conditions
→ different magnetic fields
→ detectors used (Si p-i-n / HPGe)

5. Geant 4 based simulation code
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60Co exp. β spectrum
vs.

Geant 4.8.1
(B = 13 T)
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‘binned’
β spectrum

normalized count rate vs. time for one bin normalized count rate vs. temp. for one bin

6.  Data analysis

cold

warm

N(θ)W(θ) = 
N(θ)
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7,46mK dataset
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7.  First results with 60Co and 114In

60Co

114In
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60Co

114In

(preliminary)
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60Co : Ã = -1.013(18) γm/E = 0.70    |Re T| < 0.04

114In : Ã = - 0.990(14) γm/E = 0.21    |Re T| < 0.11

67Cu : Ã ~ - 0.42 γm/E = 0.45    |Re T| < 0.05
(under analysis) for ΔA=0.015

8. Summary and outlook

New method to determine asymmetry parameter in 
nuclear β decays, combining LTNO and Geant simulations

Next :   towards even higher precision
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Experimental results : the β-asymmetry parameter of 60Co
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Ãexp -1.024(20) -1.027(42) -1.06(40) -0.964(25)

Ãexp = -1.013(18)   (Ã SM = -1)

Error bar contribution

• statistics → 1 %
• calibration with γ`s → 0.5 %
• quality simulations → 1.2 %

• other effects → 0.7 %

ASM



Experimental results : the β-asymmetry parameter of 114In
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