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Wu experiment

Chien-Shiung Wu

Wu et al., (1957)
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Enoto, Kisaka, Shibata (2019)
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Bottom-up approach

X7 =NLT OIRAEE

l

INU T 1 DN Z 2O BXIEH (Boltzmann 51ER)

l

N7 O | BHEOREHENLRHERE




711 Z)VERS EnsIE
Yamamoto, Yang, ApJ (2020)

RALFDIREEE + IR OER + —AxEXT R

“Dy—(DuS*)0, + S ¢P R, 000 f = o r< —u&f&
4" D= (DyuS")0y + 8" ¢ Ry, 000 | f = (1= f) f

pUY

M

Dy =V, —T5,q"0, T =(¢"-DuS") 53,




//

jj’l/7)|/ /

=¢p B

—a—bMY /D5 D backreaction [T KD
x N1 ZIBEKINREIFEGS
(EEDEFHDOEIITE)

16 18
(L)

@) je=0 (b) je#0

Yamamoto, Yang, PRL (2023)
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Yo~04, p~10Pg-cm™, T ~ 10" K, py — pp ~ 3MeV, t ~ 0.1s
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Local simulation for supernovae

Masada et al., PRD (2018); Matsumoto et al, PRD (2022)

Chiral magnetohydrodynamic (MHD) equations

O (pv) + V - (pvv) = =V P + J x B + (dissipation)

0B =V x (vx B)+nV°B+nV x ((gB)

HH(EB) = ;?(V xB—-¢{gB) B

see also Rogachevskii et al. (2017), Brandenburg et al. (2017), Schober et al. (2018)



Chiral plasma instability
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figure taken from arXiv:2305.01234
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Akamatsu, Yamamoto, PRL (201 3), Ohnishi,Yamamoto (2014), ...
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Matsumoto, Yamamoto, Yang, PRD (2022)

£B.ini = 1072

£B.ini = 1077
B ini = 1074

£B.ini = 107°

100MeV =1, n=1
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fB,ini — 10_1 Matsumoto, Yamamoto, Yang, PRD (2022)
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see also Brandenburg et al.,,Ap) (2017); Masada et al., PRD (2018)
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fB,ini — 10_1 Matsumoto, Yamamoto, Yang, PRD (2022)

(b) t = 107cpr ] (C) t = 307cp1

(d) t = 407cp1
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Summary & Outlook
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