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Inelastic scattering and p-p correlation 
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States above proton threshold 

H(19Ne,p’)19Ne*(p)18F 

New 1/2+ state 
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J.C. Dalouzy et al. Physical Review Letters. April 24th 2009 

Outlook 

• New (improved using VAMOS spectrometer) experiment accepted at GANIL to 
study 19Ne states in the Gamow peak 
 

• Other reactions possible in the future, like 30P(p, γ)31S  
                                                                     
 

• Direct measurement possible in the future (SPIRAL2) 
 

16O(3He,p)18F 
Expected intensity ~ 107 pps 



4He(78Kr,γ)82Sr  



82Sr 

78Kr 
1.7 AMeV 

v = E/B 

F = qE 

F = qvB 

Wien Filter of LISE • WF collects all charge states 
of product of interest 
 

• Δv ~ 5% (between the 
primary beam and the CN) 
 

• The LISE WF has a specific 
fringe fields – only ion optics 
code of ray tracing type are 
relevant 



Primary beam 

WF off WF on 

• Too high intensity of scattered beam at energy ~20 MeV 
lower than the energy of the direct primary beam 

Results 
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Predrag Ujic  Thesis 
?? 

• Primary beam very well rejected, almost with factor 1011 

Expected positions 
of the 82Sr 



• Very good rejection factor   
 

•Target homogeneity is a major issue  (dust deposited on solid target) 
 
• New test scheduled in 2012 with  
        windowless gas target  
 

Outlook 



Electron Screening Effect 

(Assenbaum et al. Z. Phys. A - Atomic 
Nuclei 327, 461 468 (1987)) 

Still not well understood 



Beta and EC decay  
Influenced by the electron screening in metals 



 
- Search for superconducting effects 
 
 
 

- Minimize systematic error 
 
 

 
 
 
 
- Measure branching ratios 

 

Nb    Tc = 9 K 
G. Stoppini, Il Nuovo Cimento 13, 1181 
(1991) 

Cooper pair = Bose Statistic 

19Ne  / 19O   5.105 pps   4 AMeV GANIL   
Optimized setup  (plastics on scalers) 
1 hour / 1 hour     

A new experiment proposed:  



Results 
Half-life of 19O – β- decay 

Half-life of 19Ne – β+ decay 

Half-lives of 
19O & 19Ne 



Results 

Gamma ray ratio 197keV/1554keV 

Gamma ray ratio 197keV/4337keV 

Relative 
branching-ratios of 19O 



• Effect observed! 
 

 
 
• Smaller than predicted 
 
 
 
 
 

• In principle, a factor 10 in precision is possible, if beam intensity higher 
   

Outlook 

Uscr= ~1 or 10 % 
of theoretical prediction 

Combined half-lives: 
  
19Ne : 17.254 ± 0.005 s 
19O :  26.476 ± 0.010 s 

 900  eV   19O 
 400  eV   19Ne 



X-ray bursts 

H(15O,p)15O 

16F 
15O 

17Ne 

16F (2p,γ) 

15O(2p,γ)17Ne 
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Iulian Stefan Thesis 2007 
Tours 2006, Procon 2006 
Eprint: nucl-ex/0603020  

15O 

1.2 AMeV   106 pps 

Unbound nuclei 

X-ray bursts 



Longer Lifetime? 

∫ ++ = γγβγγγγβγ
σσ dEEEPEPEE pppp ),()(),(),())(,(

BW Cross-section to 
capture a proton with the 
energy Ep and to emit a 
gamma with the energy 
Eγ 

β+ branching 
ratio 

Density of the 
16F gs 

We used 

T1/2 (γ) ~ 10-12 s 

σ ~ 0.1 nb 



Thank you 
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