Granada, 17/11/2004

Interacción neutrino-nucleo

Giampaolo Co’ Dipartimento di Fisica Università di Lecce INFN sez. di Lecce

Antonio Botrugno (Ph. D. thesis) e → γμ ν → γμ(1 − γ5)

d 2σ dΩ dω e = σM [vLRL + vT RT ]

d 2σ dΩ dω ν = G2

|kf | ϵi [σL + σT ] σL = lv^∑ J | < Jf ||MVJ ||Ji > |2 + l00^∑ J | < Jf ||MAJ ||Ji > |2 − l33^∑ J | < Jf ||LAJ ||Ji > |2 +l03^∑ J 2Re < Jf ||MAJ ||Ji >< Jf ||LAJ ||Ji >∗

σT = l+ ∑ J | < Jf ||J VJ ||Ji > |2 +^∑ J | < Jf ||J AJ ||Ji > |2 ∓ l−^∑ J 2Re < Jf ||J AJ ||Ji >< Jf ||J VJ ||Ji >∗

H = H0 + H1 H0|Φn >= En|Φn >

S0(|q|, ω) = 1 π Im^∑

n,n′

< Φ0|O+(q)|Φn > 1 Enδn,n′ − ω − iη + 1 Enδn,n′ + ω + iη

< Φn′|O(q)|Φ0 >

S(|q|, ω) = 1 π Im^∑

n,n′

< Φ0|O+(q)|Φn > 1 Enδn,n′ − ω − Σn,n′(ω) − iη + 1 Enδn,n′ + ω − Σn,n′(−ω) + iη < Φn′|O(q)|Φ0 >

Σn,n′(ω) → Σ(ω)δn,n′ → Δ(ω) − i 2 Γ(ω)

S(|q|, ω) = ∫ ∞ 0 dE S0(|q|, E) [ρ(E, ω) + ρ(E, −ω)]

ρ(E, ω) = 1 2π Γ(ω) [E − ω − Δ(ω)]2 + [Γ(ω)/2]2

Δ(ω) = 1 2π P ∫ ∞ 0 dω′ Γ(ω′) ω′ − ω

Γ(ω) ∼ 1 ω ∫ ω 0 dϵ [γ(ϵF + ϵ + ω) + γ(ϵF + ϵ − ω)]

γ(ϵ) = AΓ ϵ2 ϵ2 + BΓ2 CΓ2 ϵ2 + CΓ2

C. Bleve et al. Astroparticle Phys. 16 (2001) 145

V (r12) = Co [ f(r12) + f ′(r12)⃗τ1 · ⃗τ2

+ g(r12)⃗σ1 · ⃗σ2 + g′(r12)⃗σ1 · ⃗σ2⃗τ1 · ⃗τ2 ]

Units Co = π2h̄2/kF m kF = 1.36fm → Co = 302MeV fm3

f into f exto f ′ into f ′ exto go g′o R (12C) R (16O) 3− (16O) LM1 -2.45 0.2 1.5 1.5 0.55 0.7 0.8 0.865 6.16 LM2 -2.08 0.0 1.5 0.65 0.0 1.0 1.2 0.865 6.16 PP -3.33 0.18 2.24 0.66 0.2 0.8 1.2 1.030 6.15

γ(ϵ) = AΓ(ϵ) ϵ2 ϵ2 + BΓ(ϵ)2

CΓ(ϵ)2 ϵ2 + CΓ(ϵ)2

ϵ 10.0 40.0 AΓ 6.0 11.0 BΓ 60.0 20.0 CΓ 110.0 110.0 m∗/m 1.0 0.85

σ = 10−42cm2

LM1 LM2 PP exp RPA 5.18 10.00 7.70 ∼ 15 FSI 4.49 8.89 5.77

Conclusions

• More e-m data required

• Quasi-elastic

• Giant resonance excitation – N-N interaction – sum rules – effects beyond RPA