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Li7 capture is used to constrain models of Be7 capture. 
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Motivations 
•Astrophysics: solar neutrino flux; solar model;… 
•Neutrino mixing parameters 
•EFT: a simple picture; systematic expansion 
(Lagrangian);  uncertainty estimate  
•Parameters: ab initio bound state information 
•Ab initio reaction calculation 
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Gross features: s-wave  
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Large s-wave scattering length 
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( )  Liγn,Li 87

G. Rupak and R. Higa, Phys. Rev. Lett. 106, 222501 (2011) 
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4 parameters:  3 h + 1 Delta,   
or 3 C + gamma  
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LO results on Li7(n,gamma)Li8(Li8*) 
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• It is considered as isospin mirror of Li7 
capture on the nucleon level 
• From EFT/core+proton picture, they are 
quite different due to strong Coulomb 
effect 

E. Ryberg, C. Forssén, H.-W. Hammer and L. Platter,  
PRC 89, 014325 (2014) 
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Coulomb barrier, and phase 

Sommerfeld  para. 
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Effective range expansion in EFT 
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LO results on Be7(p,gamma)B8 

One standard 
deviation in S-wave 
scattering lengths 

Need better measurement of S-wave scattering lengths 
and/or effective ranges to extrapolate data to zero energy 

P. Navratil, R. Roth and S. Quaglioni, Phys. Lett. B 704, 379 (2011) 

TRIUMF: 
Ecm=120 keV 
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Summary 

• EFT + ab initio works as expected at LO 
• LO needs s-wave scattering length, p-wave 

ANCs, and binding momentum 
• The p-wave is a coupled-channel problem 
• For Be7 capture, improving s-wave 

measurement is  important for extrapolating  
data to stellar energies. 
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Existence of 
threshold  

Improve the initial 
state multiple 
scattering 

Improve the short 
distance contribution 

Improve the final 
state interaction  
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Outlook: NLO 

• Need to fix higher order 
couplings, i.e., need more 
“observables”. 
• Extract from direct ab initio 
calculations (short distance)? 
• Change the boundary 
conditions and the 
background fields? 
•Use data directly? 
 



backup 

• Capture cross section  
 

• 20 keV ~ fb 
• 1MeV ~mb 
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