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Neutrintnadron scatterin G

Aittle experimental data is available
- small cross sections

- no monochromatic neutrino beams

Uncertainties:

Aone has to rely on theoretical predictions,
Auncertainties induced by model dependence

AAnd more fundament al

N.J. et al, PRC66, 065501 (2002) ;
E. Kolbe et al, PRC63, 025802 (2001) ;
J. Engel et al, PRD67, 013005 (2001)
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What can we learn from these neutrinos ?
AElectroweak tests

ANuclear structure information
ANeutrino oscillations
AAstrophysical neutrinos : a.0. cecellapse supernovae

ANeutrinonucleosynthesis

How can we learn from these neutrinos ?
U Detect them

ANeutrino-electron scattering
ANeutrinohadron scattering

U Study their interactions : theory + experiment
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Modeling neutAmacleus cross sections

RPA
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Modeling neutdamacleus cross sections :

= RPA Shell Model

A

=

E. Kolbe, K. Langanke,S. Krewald, FK. Thielemann,NPA540, 599 (1992, H. Kim, J. Piekarewicz,C.
Horowitz, PR(51, 2739 (1994, S. Singh,.N. Mukhopadhyayand E. Oset,PRG57, 2687 (1998, N.J., S.
Rombouts,K. Heyde, PR(G56, 3246 (1999, A. Hayes,|. Towner, PRG51, 044603 (2000, C. Volpe, N.
Auerbach,G. Colo6, T. Suzuki,N. Van Giai, PRG2, 015501(2000, N.J. K. Heyde,J. RyckebuschPRG55,
0255012002),E. Kolbe, K. LangankeG. MartinezPinedo,P. Vogel, J. PhysG29, 2569(2003, A. SamanakF-.
Krmpotil N. Paar,C. Bertulani,PRC33, 024303(2011), é
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Lepton tensor
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Target nuclei °C, 160, 5Fe ,29%p
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do/derde,, (1042 cm2 MeV-1 deg™1)
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Higher order multipoles important :
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Neutrinos versus antineutrinos

neutrinos

antineutrinos
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Contribution of different singlkparticle channels if°C
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Strangeness in the nucleon

Axial form factor :

Natalie Jachowicz

0’ [GeV/c’]

Weak vector form factors

Model  ps(pn)

r?(fmz’)

VMD -0.31
KA -0.35
NJL  -0.45
CQS (K) 0.115

0.16
-0.007
-0.17
-0.095
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