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® Nuclear beta decay
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® 0t > 0+ decays: present status
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e ¢ 0t > 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: Dbg=0.0000 % 0.0020
= =>» improve on low-Z nuclei
Hardy & Towner, 2020
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e 0* - 0* decays: limits on exotic currents
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e 0 > 0+ decays: 19C error budget

* BR by far largest error
* twO precise measurements:
« Savard et al.: 1.4625(25)%
(PRL 74 (1995) 1521)

* Fujikawa et al.: 1.4665(38)%
(PLB 449 (1999) 6)

=2 measurements with Ge
multi-detector array

our approach:
remeasuring the BR of 1°C
with out precisely calibrated
Germanium detector
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® o 10C measurement at ISOLDE
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e 10C/19Ne decay scheme
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e o 10C experimental set-up and analysis procedure
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e 10C analysis procedure

 selection of runs: constant intensity over full run
« determination of pile-up with ®Ne: N(1022) = N(511)> * T
=» all parameters of pile-up peak (including intensity) fixed




® 19Ne: pile-up of two 511 keV y rays
Pile-up analysis: 511 keV = 1022 keV
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e 10C analysis procedure

 selection of runs: constant intensity over full run
« determination of pile-up with ®Ne: N(1022) = N(511)> * T

=» all parameters of pile-up peak (including intensity) fixed
* beam time structure influences pile-up




Ge trigger (1/s)

Ge trigger (1/s)

e 10C and 1°Ne release
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= use ®Ne to study pile-up conditions
= use MC simulations for ®Ne and 1°C to determine pile-up contribution



e 10C analysis procedure

 selection of runs: constant intensity over full run
« determination of pile-up with ®Ne: N(1022) = N(511)> * T
=» all parameters of pile-up peak (including intensity) fixed

* beam time structure influences pile-up
« MC procedure to evaluate pile-up




e 19Ne: MC simulation results
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e 10C/ 19Ne simulation results
Pile-up simulations: 1022 keV counts versus 511 keV counts
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® 10C: pile-up of two 718 keV y rays
Pile-up analysis: 718 keV = 1436 keV
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e Super-allowed ranching ratio of 10C
166 | BR = 1.4638(39) % _
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e How to improve?

Error budget:

« Statistics 0.0039 %
« Efficiency simulations 0.0009 %
« Pile-up correction 0.0030 %
Total: 0.0050 %
* more beam (time): = we already had 2pA

but only 2-5 * 104 pps of 10C
ISOLDE production rate:

= 7 * 10° pps with CaO target
but we were limited by total y rate

« 2/3 of 511 keV quanta from contaminants
= MR-ToF to separate 1°CO and 13NN




Thanks for
your attention
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Super-allowed Fermi transitions for T, = -4
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e o 10C analysis procedure
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e o 10C analysis procedure
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Run=125

2019/10/22 13.30

single peak with tail - left and right linear background

T TT T

TT

T L

I peaksy

1
260

L 1
280 1000

L
1020

1
1040

L
1060

T T T T T
H‘% n
. J"u ”
L L ! L I
960 980 1000 1020 1640

e 19Ne simulation results
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Run=125 2019/10/22 13.31
single peak with tail - left and right linear background
T

107

T TT T T TT T L

1 peaks

1
260

1 L L
9280 1000 1020

T T T T

L
960

L ! L L
980 1000 1020 1040




e 10C/ 19Ne simulation results
Pile-up simulations: pile-up event percentage

olank Mon Jul 22 21:08:23 2019 run_0042_1400.spec
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