
Low Temperature Nuclear Orientation
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The general structure of the Weak Interaction
Hamiltonian:

Standard Model:

Experimental limits:

β asymmetry parameter A

Experimental observable:

To measure this parameter we need oriented nuclei!
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Experimental setup
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Results

NICOLE: Online dilution refrigerator @ ISOLDE, CERN
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Fraction

The fraction of nuclei that "feel" the full
orienting magnetic field.

Beta
asymmetry
parameter

ASM + corr.

Recoil: effect of the
strong interaction

Radiative

ASM = 0.5993(2)

Polarization

Purely temperature dependent term. In
the experiments 60Co, 57Co and

54Mn nuclear thermometers
were used

Measure the countrate in the particle detectors:

- for an oriented sample (milliKelvin region): N(Θ)COLD
- for an unoriented sample (4K region): N(Θ)WARM

β spectrum of 67Cu

Our Geant4 based simulation code takes into
account the effects that modify the
experimentally observed anisotropy:

- electron scattering in the source and
backscattering from the detector
- electron trajectories in the magnetic field of the
dilution refrigerator
- simulating the Compton background
- solid angle
- initial velocity of the electrons

Quality of the Geant4 simulations

Difference plot of the beta spectrum of 67Cu,
isotropic emission.
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Planar HPGe detector operating at ~10 K
directly facing the radioactive sample

Obtained limits
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Divide experimental and simulated spectra

Obtained from the beta-
asymmetry

measurement of 68Cu.
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Error budget

Largest contributions to the error
budget:

• thermometry

• 67Cu half life

• 68Cu relaxation




