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Interactions Situation Strength Handling
(Cross sections)

EM (electro- Known moderate (enough) clear
magnetic) 10 105t/ sr)
Weak (W)  Known within weak (small)  clear

the standard model (107 —10cn?)
Not well determined
part remains at hadron level

Strong (S) Not completely strong (large) non-easy
known at hadron level (] ,(27—22)(]@ (distortion
(need phenomenology)” absorption)




EM and Weak Interactions in Nuclel

e 1. Probe of nuclear structure

e 2. Probe of weak neutral current
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Charged Current
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Neutral Current
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Cross sections for (v,e7),(7,e"),(v,v),(v,v
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Current Conservation
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Ref: J. D. Walecka, Theoretical Nuclear and Subnuclear Physics, Oxford (1995)
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Probe of nuclear structure
(e,e) Frois & Papanicolas, Ann. Rev. Nucl. Part. 37 (1987)
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Shell-model interactions
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Effects of Tensor Force on Shell Evolution
Otsuka, Suzuki, Fujimoto, Grawe, Akaishi, PRL 69 (2005)
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FIG. 1: (a) Schematic picture of the monopole interaction piq, 9; Intuitive picture of the tensor force acting two nucle-

produced by the tensor force between a proton in j>,< =1 =+
1/2 and a neutron in j4 . =1 4= 1/2. (b) Exchange processes

ons on orbits j and j'.

contributing to the monopole interaction of the tensor force.
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B(GT) values for 12C -> 12N Magnetic moments of
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Supernovae v Spectra
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Cross sections for Supernova Neutrinos with temperature T
Suzuki, Chiba, Yoshida , Kajino, Otsuka, PR C74 (2006)
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- 4He reaction cross sections Abundances of 7Li and 1B
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Nucleosynthesis through neutrino-induced reactions

*Production of rare elements by v - reactions

%Ba(v,e”)*La

BOHf (v,e7)*Ta

Calculation by Heger et al.

*Role of v in r-process nucleosynthesis | ||

[T T DL LR B R L R

Abundance

uced neutron emission for the region r
b

GT exp. RCNP (3He,t)
More GT strength than RPA

(Heger et al.)
Byelikov et al., PRL 98 (2007)

138,

La

N=82, 126 regions
With v -induced n -_ 7
emission — solar . e

abundances T

FIG. 4 Summed B(GT) strength in 'La and '®Ta as a

re 5. cts of neutrino-ind near the abun- - . 5 i o
dance peak at A ~ 195 [48, 50]. The abundances before and after neutrino-induced neu- I an H aXtO n Lan an ke function Of E}XCltallOH energy. The neutron emission thresholds
ron emission (following freeze-out of the r-process) are given by the solid and dashed ] ] ] (S”) are indicated by arrows. Solid lines: present experimen[.
ive the solar r-process

curves, respectively. The filled circles (some with error bars) give th
abundances. The region with A = 183-187 is highlighted in the inset.

Dashed lines: RPA calculations from Ref. [2].

Vogel, PR C55 (1997)



Probe of Weak Neutral Current
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curve is obtained by using the Cohen-Kurath wave function, while
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Polarized electron scattering
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form factors of the nucleon are taken
from ref. 26). G (0) is fixed to be 0.0.
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Beyond standard model

Neutrino oscillations
d=—e, U. T
ve) =2 U v,y  as123
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v oscilltions in supernova explosion

— Possible constraint on lower limit of 6,
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