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e Scaler currents in weak decays

The e-v correlation depends strongly on the nature of the current
e.g. 0* 2 0*transition (Fermi transition = vector + scalar currents):
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e Beta-neutrino correlations
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Beta-neutrino correlation coefficient:
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e Search for physics beyond the standard model
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e o Tensor currents with LPCTrap at GANIL: °He
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e A different approach...
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32Ar

Instead of detecting
the recoil and the beta

3154 32Cl

Detection of the proton that
contains the information
about the 32Cl recoil
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® First experiment: ISOLDE II

Beta-neutrino recoil broadening in f-delayed proton emission of
32Ar and *Ar
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e Problem: Summing of protons and electrons

ot -
32Ar 32C| /
ot
p ‘\32 et
Ar
32C|
P et+p

-20.0-10.0 0.0 10.0 20I.0
AE_(keV) /
These events

belong here

A. Garcia et al.




e e Second experiment at ISOLDE
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® Results for 32Ar
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e Improved detection: +90° or -90°

W(E,0)=W(E) [1+ -:cos(d)+b 2]
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Detection of shift rather than width =» =» improved sensitivity

However, we have to avoid electrons in the proton detector....



e o Positron — proton pile-up: Penning-trap magnet
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e ¢ WITCH at ISOLDE
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® New measurement with WITCH at ISOLDE

Schematically, for first simulations...

magnet and cryostat vacuum tube detectors and catcher




® New measurement with WITCH at ISOLDE
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e First simulations:
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| vector current

1 not yet a complete GEANT4 simulation!
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e First simulations:

vector current
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e First simulations:

\l\_

N\
\

\

o
N
T
1

fit ratio scalar / vector
\

o
o

\ 1
1

00 01 02 03 04 05 06 07 08 09 10
Input ratio scalar / vector




e Remarks

= =>> from measurement of width to energy shift

* past attempts:
o« 18Ne: V. Egorov et al., NP A621 (1997) 745)
= limited statitics
* 140: V. Vorobel, Eur. Phys. J A 16 (2003) 139
=>» molecular effect

* new project: TAMUTRAP (Dan Melconian et al.)
=» we are in touch...




e Remarks

* cooling of detectors to improve resolution
* aim: witha FWHM =5 keV = Aa=<0.1%
=» competitive with LHC
* but also understand other effect: e.g. weak magnetism

» use of solid catcher or trapping?
« use of scintillators or silicon detectors for positrons?

e typical intensity: >1000 pps
* nuclei: 2°Mg, %4Si, %8S, 3°Ar, 3¢Ca...
= only 32Ar feasible today, maybe ?°Mg

* possibility to search also for tensor currents in GT
transitions
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distribution in

- electron and neutrino directions andin _

- electron energy
from polarized nuclei :
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3. Exotic weak currents (scalar, tensor, V+A)

1. Bv correlation
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1 for pure transitions weak interaction results are
iIndependent of nuclear matrix elements !!!



- extract mixing ratio p=C,Mg; [C,M from correlation measurements:

J P

Pe
Beta asymmetry /Neutnno asymmetry \ Fv angularcorrelation

- there are 35 candidates between 3H and 83Mo, nearthe N=Z
line

(best are the ones with A <45 about)
- correlation measurements have been carried out for;

17F, Ne, 2INa, 2°P, 3°Ar and 37K
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