Finite-size effect on rotating and/or
magnetized fermionic matter



Rotating Relativistic systems

binary star merger black holes

neutron stars

rotating (and magnetized) QCD systems

Heavy-ion collisions eB ~ 1018 ¢

0O ~ 10~ MeV (ocal rotation)

Magnetar eB ~ 10%° G (surface) eB ~ 101820 @ (interior)

RO ~ 1071
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Rigidly Rotating System
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Rotating Fermions
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Momentum Discretization
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Rotational Effect at 7' = 0
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Rotational Effect at 7' = 0
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Rotational Effect at 7' = 0

1

fle,j) = eBle—9j) 1 ]

> fle,5) =08 —¢)

| 21 +1/2) &1/ R p.




Rotational Effect at 7' = 0
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Cyclotron Motion
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Incomplete Landau Level
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Wave Functions of Lowest Modes
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Wave Functions of Lowest Modes
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Wave Functions of Lowest Modes
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Dynamical Mass at 7' — 0
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NJL model (mean field approx.) + Local density approx.
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Gapped to Gapless
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Ex.1) Density induced by Rotation

0 d)eB
[iﬁyu(a,u =+ Z.@A,u -+ F,UJ)]@D — () with .\
K ] 4

rotation

1
- 65(5:|:Qj) + 1

(j = effective chemical potential  f+(¢)

n(r) = (@' (2)y(x))

= 3 [+~ 1-(9)] x (r-dependence) —H n(r=0) —> eﬁ?

temperature independent

Pz,PL

A similar discussion is applicable?

T — 4 eBiQY



Ex.2) Chiral Symmetry Breaking

NJL model (mean field approx.) + neglecting inhomogeneity

(1) eBincreases ——4 M increases Magnetic Catalysis
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Summary

[1] Rotating Systems
- No rotational effect at zero temperature
- Chiral phase transition

[2] Magnetized Systems
- Strong magnetic response around the boundary

[3] Rotating Magnetized Systems
- Visible rotational effect even at zero temperature

- Anomalous transport : electric current

- Chiral structure : inverse phenomenon for the MC



Distribution in Rotating Systems
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Boundary effect (= IR gapped mode) Is important



