~ Quantum corrections in rotating states
| Victor E. Ambrus

Universitatea de Vest ~ Physics Department, West University of Timisoara, Romania

Abstract
The thermal expectation value of the stress-energy tensor (SET) is calculated for a rigidly-rotating massless fermion field

at finite temperature using kinetic theory and quantum field theory. The quantum corrections become dominant near
the speed-of-light surface (SOL), where the SET diverges. In this poster, we compare the Eckart and Landau frames
and highlight the presence of non-equilibrium terms which are not present in the classical result.
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characterised using the Fermi-Dirac distribution: THY — EL'U'%UZ + (P, + GL)A%” + 71-2”’,
Flea) — 4 . where 77" % 0 and u’ and Ef can be found by
exp(—pBptu,) + 1 solving the eigenvalue equation:
@ [ he rigid rotation corresponds to: T, uY = —Epu®.
1 . L . .
3 27_1,30, u =~(8; + Qaso), ~ :\/ . @ With the above definitions, g" is concealed in u%:
1 — p2%Q)?
. . 2
@ The resulting SET is: ID _ Era , 4L 2
L — | 9tk
d3p (eq) 3 9
T = / — 1V pt'p” = Eufu” + PAM, 1 p
p’ b — br + 3EEck ut 4 dEck
- |
where AP = g + utu”. - 2(Er — 3Fra) Er + ;Ega
@ Results in the massless case?:
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@ [ he stress-energy tensor operator is: =1 Fpa 3 /3 p—1 Epo
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@ [ hermal expectation values can be computed? using

@ T he Dirac field operator can be expanded as:
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QUT > U everywhere.
Eckart frame I, = UEck y

@ The Eckart decomposition of the SET is: olimyg ; vy = limyg 43 VE&k = 1.
T = Eutu” + (P + @) A" 4 2ultg”) 4 !, Conclusion
where @ Quantum corrections become dominant at the SOL.
Tyt Q2 (448 A4 @ At fixed p, the corrections increase with €2 and (3.
Erck = 603 | 832 3 3 | @ Landau and Eckart frames are distinct since g % O.
P37 o Fr, < Egq and vy, > Vg everywhere.
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