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Corrected ft Values

Vud!=!0.97417!±!0.00021

Calculated!corrections!(~1%)
(nucleus!dependent)

Inner!radiative!
correction!(~2.4%)!

(nucleus!independent)



A.T. Laffoley INTC November 3, 2016

10C
BR (2015) 

T½ (2014) [M.R. Dunlop et al., PRL 116, 172501 (2016)]

18Ne
BR (2012) [H. Bouzomita-Zran, Ph.D. Thesis (2015)] 

T½  (2014) [A.T. Laffoley et al., PRC 92, 025502 (2015)]

14O
T½ (2011) [A.T. Laffoley et al., 

PRC 88, 015501 (2013)]

JYFL!
GANIL!
ISOLDE!
TRIUMF

22Mg
BR (accepted)  

T½ (2016)

23Mg
BR & T½ 
(2013)

26Si
BR (accepted) 

27Si
BR & T½ 
(2013)

38Ca
BR & T½ (2009) [B. Blank 
et al., EPJ A 51, 8 (2015)]  

T½ (2007) [B. Blank, EPJ 
A 44, 363 (2010)]

37K
BR & T½ (2014) 

[article in preparation, 
to be submitted to JPG]

30S
BR (accepted)

Reach of superallowed 
& mirror research 
programme

21Na
T½ (2015) [J. Grinyer et al., 
PRC 91, 032501R (2015)]

17F
T½ (2015) [J. Grinyer et al., 
PRC 92, 045503 (2015)]

33Cl
T½ (2015) [J. Grinyer et al., 
PRC 92, 045503 (2015)]
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Isospin Symmetry Breaking Correction
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Isospin Symmetry Breaking Correction
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Isospin Symmetry Breaking Correction
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Status of 18Ne

• Previous measurement by J.C. 
Hardy et al. (1975) 
• 7.66 ± 0.21% (2.7% precision)

ft Uncertainty Budget
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Status of 18Ne

• Previous measurement by J.C. 
Hardy et al. (1975) 
• 7.66 ± 0.21% (2.7% precision)

• GANIL experiment PhD thesis of 
H. Bouzomita-Zran (2015) 
• 7.3841 ± 0.0051%  

(0.7% precision) 
• article in preparation

ft Uncertainty Budget
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Status of 18Ne

• Previous measurement by J.C. 
Hardy et al. (1975) 
• 7.66 ± 0.21% (2.7% precision)

• GANIL experiment PhD thesis of 
H. Bouzomita-Zran (2015) 
• 7.3841 ± 0.0051%  

(0.7% precision) 
• article in preparation

• Goal: 0.3% precision Fr
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Experimental δC vs ft values
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Experimental δC vs ft values
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Experimental δC vs ft values
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• Need to measure 7.3% 
branch directly via β-!

Detector Set-Up
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• Need to measure 7.3% 
branch directly via β-!

Detector Set-Up

•  

• Similar to set-up used for 
IS603 (10C BR, 2015), ready

Precisely calibrated HPGe 
detector from CENBG
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Beam-time Request

• 18F contaminant at ≲1% level  
(T. Stora) ✓ 
• Plasma cooled transfer line 

• Limit plastic scintillator to  
20 kHz (variable beam on time/cooling of sample) 

•   2 shifts for beam tuning and optimisation 
• 11 shifts for branching ratio measurement of 18Ne 
•   0.5 shifts for half-life measurement of 18Ne 
•   0.5 shifts for half-life measurement of 19Ne 

14 total shifts

Needs 
• >105 18Ne/s (primary beam) 
• <104 18F/s (contaminant)
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Additional Slides
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Decay from 10C to 10B 

IS603 : Measurement of the super-allowed branching ratio of 10C 

The pile-up mechanism 

10C 
0+ 

0+ 

1+ 

10B 
3+ 

1740.1 

718.4 

0.0 

1021.6 keV 

718.4 keV 

1.4645(19)% 

98.53(2)% 

β+  :100% 
19.3015(25)s 

We want to determine the branching ratio of 0+ → 
0+ state of 10C by counting 718 and 1022 keV γ’s. 
 

But 1022 keV is also equal to 511 + 511 keV which 
is the energy of electron-positron annihilation 

For the signal : 

Yield for the 
energy spectra 

Qβ=3648.0 (6) keV 

« Normal » gaussian shape Gaussian with tail shape 

So 2 differents settings :  
 → 19Ne (quite similar to 10C but no « real » 1022 keV gamma, only pile-up) to define  
        the shape due to pile-up 
 → 10C to determine the branching ratio 

In order to define correctly the pile-up, we also used two differents shaping time because pile-
up count rate also depends on the shaping time.    Analysis on-going…. 

Branching ratio for 10C 

BR=
I (1022) ϵ718
I (718) ϵ1022
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Diffusion Measurements

• GEANT4 simulations were 
performed to estimate the size 
of diffusion effects (<0.1% with 
25% of sample diffusing) 

• Half-life measurements give 
access to diffusion parameters 

• 19Ne (T1/2 = 17.22 s) is more 
sensitive to diffusion on long(er) 
time scales
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Sensitivity to δC Correction


