T'=1/2 Mirror transitions @ DESIR
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T=1/2 mirror transition:
WithT 21T | and T, = (N-Z)/2 = + %2 (one nucleon away from N=Z line)

B decay transition of the form: X — Y +e"+ v where Z=N+1
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T=1/2 Mirror transitions @ DESIR

Motivation:

Cabbibo-Kobayashi-Masukawa matrix

Unitarity test for 3 generations electroweak model
VZi+V 24V ?=1

Determine V  (main term) with great precision
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T=1/2 Mirror transitions @ DESIR

Status:

Traditional studies:

* super-allowed 0+ — 0*transitions : 0.97425(22)
* pion decay: 0.9728(30)
* neutron decay: 0.9746(19)
Recent method:

* mirror 3 decay: 0.9717(17)
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I'=1/2 Mirror transitions @ DESIR

Mirror transitions: the bad combination

* mix of Gamov-Teller and Fermi, like neutron decay.
* need for corrections, like pure Fermi transitions.

— not a privileged tool to study electroweak interaction!

But it remains an independent probe...

S -ﬂ“ ; .-'.. izl
R

A Bacqu:as




I'=1/2 Mirror transitions @ DESIR

Motivation:
Theory — means to determine V  from 7'=1/2 mirror transitions

Ingredients:
In addition to progress in determining theoretical corrections, need to investigate :
- Gamov-Teller to Fermi ratio

- half-life T1 9

- branching ratio BR
i QEC
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TlIZ = f(QeJ * T1/2 / BR

Qkec
Corrected vector part Ft:fvt<1+ 5;)(1 +5XS—5Z)




T=1/2 Mirror transitions @ DESIR

Comparison with Ft from superallowed Fermi transitions:
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Mean value over available data: ﬁ.ﬂ = 6173 = 22¢%
; K
Via =

FroGH1 + AY) leads to V, = 0.9717(17)
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After Severljns: 35 candidates from *H to ¥ Mo
Correlations have been measured for a few of them (beta asym, neutrino

asym, beta-neutrino angular correlations) : "'F, ’Ne, *Na, P, *Ar, *’K
1 H B
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Individual Fto values for five nuclei:
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Relative uncertainties for various nuclei:
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Relative uncertainties for various nuclei:
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data from Severijns et al. PRC78 (2008) 055501

The mixing ratio is the main source of uncertainty.
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Recent experiments by our group:

39Ca half-life determination (ISOLDE) 2007
P, 1S (Jyvaskyld, Finland) in 2009

39Ca

Ty = (860.8 = 0.7) ms
x2 = 1.04

Dataset: 3
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Experimental set-up: sof . 1
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Kline Cline Lindenberger Alburger this work
Azuelos

Mihailovic Kadlecek

- mylar tape (implantation)
- germanium detectors (gamma) Blank et al. DOI: 10.1140/epja /12010-10958-2
- Geiger-Muller (beta)




T'=1/2 Mirror transitions @ DESIR

Interesting features of DESIR:

- several beam sources (SPIRAL1, SPIRAL2, S3)
- high intensity beam

- High Resolution Spectrometer

- ion traps

DESIRed counting rate:

For half-life measurement: between 100 and 1000 events/s
For branching-ratio determination: bet. 1000 and 10000 events/s
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T'=1/2 Mirror transitions @ DESIR

Nucleli for starters:
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Next candidates: ''F, **Cl...

19Ne 21Na

Tir
............. B.R.

0 8C_8NS

to be coordinated with correlation measurements.
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* super-allowed 0* = 0* transitions : 0.97425(22)
* pion decay: 0.9728(30)
* neutron decay: 0.9746(19)
* mirror B decav: 0.9717(17)
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