Competition between the rotational
effect and the finite-size effect
on relativistic fermions



Rotating Relativistic Systems
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B-field enables rotation to affect thermodynamics
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Rigidly Rotating System

Ex.) rotating bosons D
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Finite-size System
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Dirac eq. in Cylinders
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Momentum Discretization
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Rotational Effect at 7' = 0

5:\/pi+p§

fl,l/R Pz »



Rotational Effect at 7' = 0
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Rotational Effect at 7' = 0
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Which is true?
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Cyclotron Motion
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Incomplete Landau Level
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Gapped to Gapless
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Gapped to Gapless
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visible rotational effect due to magnetic field



Ex.1) Density Induced by Rotation
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Ex.2) Chiral Symmetry Breaking

NJL model (mean field approx.) + homogeneity
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Summary & Outlook

Summary
- No rotational effectat T =0
- B-field leads to a visible rotational effect (even at T = 0)

- Rotational magnetic inhibition : inverse phenomenon for the MC

Outlook

- Rotation yields abundant phase structures

+ Novel anomalous (magneto-vorticical) correction TV — # 6B73Qj

- Finite-size system under B-field



Wave Functions of Lowest Modes

a=eBR?*/2 | [=0 [ =20

0.15

0.05 -

L 0.15 JE

0.1 - P01 -

- 0.05 - ! 0.05 |-

0 02 05 075 1 i 0 025 05 075 1
r[R] r[R]



Magnetic Catalysis

M Increases

eB Increases
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Inverse Magnetic Catalysis

- magnetic field
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