Rotational effect versus finite-size effect
on chiral phase transition



Rotating Relativistic Systems
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Why finite-sized system?

usual systems
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crucial for IR physics, e.q.,

phase structure and anomalous transport



1. Rotating Fermions in Finite-sized Cylinder



Rotating Fermions
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rotational effect ~ density effect
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Momentum Discretization

Bosons in a well -
Dirichlet type
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Rotational Effects at T=0
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Rotational Effects at T=0
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Rotational Effects at T=0
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Rotational Effects at T=0
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Rotational Effects at T=0

Onecanprove &1 > 1+ 1/2 for arbitrary |
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NO rotational effect at 1" = 0 due to causality



Not in Vacuum
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Dynamical Mass
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NJL model + rotation
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2. Magnetized Fermions in Rotating Cylinder



Gapped to Gapless
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Gapped to Gapless
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Gapped to Gapless

magnetic field strong
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Ex.1) Density Induced by Rotation

rotational effect ~ density effect
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Ex.2) Chiral Symmetry Breaking
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NJL model (mean field approx.) + homogeneity

(1) magnetic catalysis

(2) Inverse effect (like at finite |)

rotational effect ~ density effect



Summary

[1] Rotation vs. Boundary effect
Visible rotational effect requires

\

- temperature - density - magnetic field

[2] Rotation yields abundant phase structures

rotational magnetic inhibition chiral restoration

(first demonstration of rotational effect)

. . charged pion condensate?
neutral pion superfluid 94 P
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