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® Nuclear beta decay
k

*in general: ft = — .
J G2 < My >2 + G& < Mgy >2

« for 0* = O* transitions: only vector current due to
selection rules i

it = :
G2 < My >2

« experimental quantities: precise measurements of
masses of parent and daughter, half-life, branching ratio = 0.1 %

» correct for other interactions:
k
G%, < My >2 (1+ AR)

Pt = F6(1 48 )(1 < Bxg — ) =

for T=1

* many transitions: validate corrections, test CVC, determine V 4 matrix
element, test CKM matrix unitarity, test scalar contributions...




Germanium detector calibration




e Super-allowed Fermi transitions for T, = 0
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e Super-allowed Fermi transitions for T, = -1
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 many decay channels open
« strong non-analog transitions

* high precision of y efficiency needed = 0.1%



e Calibration of germanium detector
* Ag, =0.1%, Ag,, = 0.15%

» calibration programme of a
HP Ge detector:

- X-ray photography of detector
- scan of the crystal at CSNSM

- source measurements
- MC simulations: CYLTRAN, GEANT4

Ag <5 %o Ag < 1.5 %o
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® Additional calibration of germanium detector: preliminary
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e Peak-to-total
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e Escape peaks and simulation
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e Stability of efficiency
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0* - 0* B decay: *Ca




Super-allowed Fermi transitions for T, = -4
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 many decay channels open
« strong non-analog transitions
* high precision of y efficiency needed = 0.1%
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® 33Ca production at GANIL/LISE3
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® 38Ca branching ratios and half-life
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B. Blank et al., EPJA 51 (2015) 8

® o 38Ca: result

* half-life:
Kavanagh et al. Gallmann et al. Zioni et al. Wilson et al. Blank et al. Park et al. Prasait o
126] 27] 28] [20] 120] 5] resent Average
470(20) 439(12) 450(70) 430(12) 443.8(19) 443.77(36) | 443.63(35) || 443.70(25)

=2 => 443.70(25) ms

*BR (0" — 0*): present: 77.09(35) %
Park et al.: 77.28(16) %

> 77.25(15) %

* Q value: Eronenetal.: 6612.11(7) keV

> ft=3063.3(62) s
> Ft=3077.5(67)s
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® 38Ca: result
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0* - 0* B decay: 3°S
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® 30S production at GANIL/LISE3
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® 30S: very preliminary result
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Physics beyond the standard model:

10C at ISOLDE




e 0* - 0* decays: limits on exotic currents

standard model assumption: only vector current
* limit on scalar current from term in f function: (1+b; * vy, / <E>)
from B decay: b =-0.0028 £ 0.0026

= =>» improve on low-Z nuclei

Hardy & Towner, 2015
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e 0* - 0* decays: limits on exotic currents
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e 0* - 0* decays: limits on exotic currents

standard model assumption: only vector current
* limit on scalar current from term in f function: (1+b; * vy, / <E>)
from B decay: b =-0.0028 £ 0.0026
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e 0 > 0+ decays: 19C error budget

* BR by far largest error T4
* two preCise measurements: 12 IR
« Savard et al.:  1.4625(25)%
(PRL 74 (1995) 1521) ] Y
* Fujikawa et al.: 1.4665(38)%
(PLB 449 (1999) 6) +) ISR O

=2 measurements with Ge
multi-detector array

uncertainty {x 1 D""}

our approach:
branching ratio measurement
with our highly calibrated HPGe




e 10C/19Ne decay scheme
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e o 10C experimental set-up and very preliminary results
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e First steps of analysis
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Physics beyond the standard model:

10C at ALTO
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e Future experiment: nu-ball @ ALTO
T\
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Branching ratio and half-life

at ISOLDE
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® Branching ratio of 22Mg at ISOLDE
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Mirror 8 decays




® Nuclear mirror beta decay

k
G‘Z, < Mp >2 4 GZA < Mar >3

*in general: ft =

e for mirror transitions: vector and axial-vector
currents

1/2*

« experimental quantities: precise measurements of
masses of parent and daughter, half-life, branching ratio, mixing ratio

e correct for other interactions: Kk

fa
Fg=FtA 40511 + Bxs — bl =22 Y —
0 ( r)( Ns — 0¢)( fV p°) G2 < Mg >2 (1 + AR)

* many transitions: validate corrections, test CVC, determine V4 matrix
element, test CKM matrix unitarity...




Mirror B decays: Mg, 4’Si, 'K




® o Experiment JYFL2013: 23Mg & ?7Si
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C. Magron et al., EPJA 53 (2017 55
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® Results of 22Mg and 27Si
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=» mixing ratio to be measured



e o ISOLDE: 37K




T. Kurtukian Nieto et al.

® @ Nuclear mirror beta decay: 37K at ISOLDE
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® ® Nuclear mirror beta decay: improvements
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e Conclusions

* High-precision Germanium detector is available (Ey <100 keV)
=» Tz = -1 nuclei can be addressed: ¥Ne, 22Mg, 26Si, 4*Ti
* Big potential for nuclear mirror decays
= need for high-precision GT-F mixing ratio measurements
* Search for physics beyond standard model: 1°C
* Improve theoretical corrections.... wortk on-going at CENBG

(N. Smirnova et al.)



N. Smirnova, Y. Lam, L. Xayavong et al.
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26mp| 0.0120(8) 0.01 0.025 (10) 3072.9(13) | 3072.4(14)
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e Conclusions

* High-precision Germanium detector is available
=» Tz = -1 nuclei can be addressed: ¥Ne, 22Mg, 26Si, 4*Ti
* Big potential for nuclear mirror decays
= need for high-precision GT-F mixing ratio measurements
* Search for physics beyond standard model: 1°C
* Improve theoretical corrections.... wortk on-going at CENBG

(N. Smirnova et al.)
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