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Interactions        Situation                 Strength         Handling
(Cross sections)

EM (electro- Known              moderate (enough)  clear
magnetic)                                  

Weak (W)      Known within           weak (small)       clear
the standard model    
Not well determined
part remains at hadron level

Strong (S)    Not completely     strong (large)     non-easy
known at hadron level                       (distortion
(need phenomenology)                    + absorption)

36 26 2(10 10 / )cm sr− −−

42 38 2(10 10 )cm− −−

(27 22) 2( 10 )cm− −�



EM and Weak Interactions in Nuclei
• 1. Probe of nuclear structure 

• 2. Probe of weak neutral current 
e.g.   
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Charged Current
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Cross sections for ( , ),( , ),( , ),( , )e eν ν ν ν ν ν− +
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Spin-dependent excitations
● Gamow-Teller (1+): 
● Spin-diole (0-, 1-, 2-): 

Multipoles
1+:   E51,  M1,  C51,  L51
2-:   E52,  M2,  C52,  L52
1-:   M51,  E1,  C1
0-:   C50,  L50
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Probe of nuclear structure

Charge density Charge density of 2s1/2 orbit

(e,e) Frois & Papanicolas, Ann. Rev. Nucl. Part. 37 (1987)
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B(GT) values for 12C -> 12N
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T. Yoshida

Light Element Abundances and Nucleosynthesis Processes
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Nucleosynthesis through neutrino-induced reactions

・Production of rare elements by ν- reactions

Qian, Haxton, Langanke, 
Vogel，PR C55 (1997)
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More GT strength than RPA
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Byelikov et al., PRL 98 (2007) 

・Role of νin r-process nucleosynthesis

N=82, 126 regions
With ν-induced n 
emission → solar 
abundances 

Calculation by Heger et al.



Probe of Weak Neutral Current
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Polarized electron scattering
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Beyond standard model
Neutrino oscillations
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