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Neutrino energies
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Neutrino-hadron scattering ?

Ålittle experimental data is available 

- small cross sections

- no monochromatic neutrino beams

N.J. et al, PRC66, 065501 (2002) ; 

E. Kolbe et al, PRC63, 025802 (2001) ; 

J. Engel et al, PRD67, 013005 (2001)   

Åone has to rely on theoretical predictions,

Åuncertainties induced by model dependence

Åand more fundamental uncertainties é

Uncertainties:
208Pb
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What can we learn from  these neutrinos ?
ÅElectroweak tests 

ÅNuclear structure information

ÅNeutrino oscillations

ÅAstrophysical neutrinos : a.o. core-collapse supernovae

ÅNeutrinonucleosynthesis

How can we learn from  these neutrinos ?
üDetect them

ÅNeutrino-electron scattering

ÅNeutrino-hadron scattering

üStudy their interactions : theory + experiment
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Modeling neutrino-nucleus cross sections :
RPA
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Modeling neutrino-nucleus cross sections :
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RPA Shell Model
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Lepton tensor

Hadronic current 
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Target nuclei : 12C, 16O, 56Fe , 208Pb



Continuum Random Phase 
Approximation (CRPA)

16O(n50 MeV , nô) 16O*
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12C



Higher order multipoles important :
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16O



Neutrinos versus antineutrinos
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neutrinos

antineutrinos

16O
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Contribution of different single-particle channels in  12C



Strangeness in the nucleon

Axial form factor :

Weak vector form factors:
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