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⇢ ' 109 � 1010 g cm�3

T ' 0.5 MeV

M ' 1.3� 1.6 M�

R ' 1� 5⇥ 103 km
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⇢ ' 105 � 1015 g cm�3

T ' 1� 60 MeV

M ' 1.5 M�

R ' 100� 20 km
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inelastic treatment incl. weak magnetism
elastic approximation with Horowitz (2001) 
elastic approximation

–––––– Full kinematics incl. weak magnetism
– – – –  Elastic treatment (Bruenn 1985)  + Horowitz (2001)
– . – . –  Elastic treatment (Bruenn 1985)
–––––– Full kinematics incl. weak magnetism  + inverse neutron decay
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Ee� ' E⌫e + (mn �mp) + (Un � Up)

Ee+ ' E⌫̄e � (mn �mp)� (Un � Up)
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T = 7 MeV

Yp = 0.1

⇢ = 2⇥ 1013 g cm�3

Un � Up = 9 MeV
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–––––– Full kinematics incl. weak magnetism
– – – –  Elastic treatment (Bruenn 1985)  + Horowitz (2001)
– . – . –  Elastic treatment (Bruenn 1985)
–––––– Full kinematics incl. weak magnetism  + inverse neutron decay

Fischer et al., Phys. Rev. C101, 25804 (2020)
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–––––– Full kinematics incl. weak magnetism
– – – –  Elastic treatment (Bruenn 1985)  + Horowitz (2001)
– . – . –  Elastic treatment (Bruenn 1985)
–––––– Full kinematics incl. weak magnetism  + inverse neutron decay

Fischer et al., Phys. Rev. C101, 25804 (2020)
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TF et al.,(2014) EPJA 50, 46

⇢0 E0 K S L R1.4 MT=0,Max

EOS [fm�3] [MeV] [MeV] [MeV] [MeV] [km] [M�]
SFHo 0.1583 16.19 245 31.57 47.10 11.88 2.059
SFHx 0.1602 16.16 238 28.67 23.18 11.97 2.130

STOS(TM1) 0.1452 16.26 281 36.89 110.79 14.56 2.23
HS(TM1) 0.1455 16.31 281 36.95 110.99 13.84 2.21
HS(TMA) 0.1472 16.03 318 30.66 90.14 14.44 2.02

HS(FSUgold) 0.1482 16.27 229 32.56 60.43 12.52 1.74
HS(DD2) 0.149 16.02 243 31.67 55.04 13.00 2.42
LS (180) 0.1550 16.00 180 28.61 73.82 12.16 1.84
LS (220) 0.1550 16.00 220 28.61 73.82 12.62 2.06
Exp. ⇠ 0.15 ⇠ 16 240±10 [1] 30 – 34 [2] 40 – 110 [2] > 2.01± 0.04

Table: Nuclear saturation properties.
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Table 1:

Weak process

1 ⌫e 2
H � p p e�

2 ⌫̄e 2
H � nn e+

3 ⌫e nn � 2
H e�

4 ⌫̄e p p � 2
H e+

5 ⌫̄e e� 2
H � nn

6 ⌫e e+ 2
H � p p

7 ⌫e 3
H � n p p e�

8 ⌫̄e 3
H � nnn e+

9 ⌫e 3
H � 3

He e�

10 ⌫̄e 3
He � 3

H e+

11 ⌫ 2
H � p n ⌫

12 ⌫ 2
H � 2

H ⌫
13 ⌫ 3

H � 3
H ⌫

14 ⌫ 3
He � 3

He ⌫

�
⌫ = {⌫e, ⌫̄e, ⌫µ/⌧ , ⌫̄µ/⌧}
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Summary
Probing the low density EOS with neutrinos from supernovae?

Impact of (light) nuclear clusters on the supernova dynamics and neutrino 
emission?

e� + (A,Z) � (A,Z � 1) + ⌫e
⌫↵ + (A,Z) � (A,Z) + ⌫↵
(A,Z)⇤ � (A,Z) + ⌫↵ + ⌫̄↵

e� + p � n+ ⌫e
e+ + n � p+ ⌫̄e
n � p+ e� + ⌫̄e

⌫↵ +N⇤ � N⇤ + ⌫↵

⌫↵ + e± � e± + ⌫↵
⌫↵ + ⌫� � ⌫� + ⌫↵

e� + e+ � ⌫↵ + ⌫̄↵
NN � NN + ⌫↵ + ⌫̄↵
⌫↵ + ⌫̄↵ � ⌫� + ⌫̄�
µ� + p � n+ ⌫µ
µ� � e� + ⌫µ + ⌫̄e
⌫e + µ� � e� + ⌫µ

Un � Up / S(⇢)}

nuclear structure}

 + nuclear correlations  SA < 1

g⇤A(⇢) ,}

inelastic contributions 
weak magnetism
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gA ! gA � gS , gS ' 0.1� 0.12
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