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mean field approach and beyond
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e− + �A, Z� −→ �A, Z − 1�+ νe
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ωω + ω̄ω ↭ ωε + ω̄ε



LArTPC (fictive 34 kton liquid argon time projection chamber) Super-K (50 kton ultra-pure water)
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ve–burst accretion phase deleptonization



weak rates during stellar core collapse
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Juodagalvis et al., Nucl. Phys. A848, 454 (2010)
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e→ + →A,Z↑ ↓ ωe + →A,Z ↔ 1↑

Fuller & Meyer, ApJ 376, 701  (1991)
Fischer, Martinez-Pinedo & Langanke  Phys. Rev. C88, 06504 (2013)
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(Rauscher) g(T ) = g0 +

∫ Emax

0
dE ωA,Z(E) eE/T

Emax = min(Sn, Sp)

(Hempel) g(T ) = g0 +

∫ →

0
dE ωA,Z(E) eE/T εA,Z(E, T )

(level density, Bethe formula)
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PASA 34, 119 (2017)
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n/p CC weak rates 
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T =7 MeV, Yp = 0.1, ρ =2×1013 gcm−3

νen−→pe−

ν̄e p −→ne+ν̄e pe− −→n

Un −Up =8. 3MeV

inelastic treatment incl. weak magnetism
elastic approximation with Horowitz (2001) 
elastic approximation

Robert & Reddy, Phys. Rev. C95, 045807 (2017)
Fischer et al., Phys. Rev. C101, 025804 (2020)
Gu et al., Phys. Rev. C102, 023037 (2020)
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Ee� = E⌫e + (En � Ep)

Ee+ = E⌫̄e � (En � Ep)

Ee� = �E⌫̄e + (En � Ep)

T = 7 MeV ,

Yp = 0.1 ,

⇢ = 2⇥ 1013 g cm�3
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z9.6 (EOS : SFHo)
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GV (q
2)→ ω5 GA(q

2)

+
iF2(q2)

2MN
εµωq→ω

→ 2MN

m2
ε → q2

ω5 GA(q
2) q→µ
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V
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