Beta-asymmetry parameter of ©/Cu for tensor current search
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Physics motivation

The general structure of the Weak Interaction
Hamiltonian:

H,=H,C, C',)+H,C,C',)+
+H,.(C,,C',)+H(C,,C')+H,(C,,C',)

Standard Model:
HB:HV<CV’ C’V)+HA(CA’ C ’A)
Experimental limits:

IC,/C,|<0.070
IC'./C,|<0.067

|C../C ,|<0.090
iC’ /C,|]<0.089

B asymmetry parameter A

To measure this parameter we need oriented nuclei!
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Data taking & Analysis

Low Temperature Nuclear Orientation Experimental setup

NICOLE: Online dilution refrigerator @ ISOLDE, CERN
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Geant4 simulations

Measure the countrate in the particle detectors:

- for an oriented sample (milliKelvin region): N(©) .,

- for an unoriented sample (4K region): N(©), arum

B spectrum of ¢’Cu

Polarization Our Geant4 based simulation code takes into
account the effects that modify the

experimentally observed anisotropy:

Purely temperature dependent term. In
the experiments 9°Co, >’Co and

54Mn nuclear thermometers - electron scattering in the source and

backscattering from the detector

were used

W<@>:]]VV<(S;CO”:1+J‘ A|P||~Qcos(6)

- electron trajectories in the magnetic field of the
dilution refrigerator
- simulating the Compton background
- solid angle
- Initial velocity of the electrons
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Counts

Quality of the Geant4 simulations

Difference plot of the beta spectrum of ¢/Cu,
Isotropic emission.
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Results

Divide experimental and simulated spectra
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— Largest contributions to the error
Cr+ CL)/Ca < 0.174 (90% C.L.)
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A = 0.584(13)

Contact: gergelj.soti@fys.kuleuven.be





