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Motivation & Ingredients

Motivation: Derive shear viscosity using Kubo formalism and study the impact of finite rotation on shear viscosity in a fermion-dominated medium
subject to high angular velocity?

The metric tensor in a rotating setting at an angular velocity 2 is
1 — (22 +y%) Q> yQ —zQ 0
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Juv = — 20 0 —1 0
0 0 0 -1

And, in curved spacetime the energy-momentum tensor is expressed as
T — jI (ﬁﬂﬁw + %”5%) +he,
where 1 and v are the Dirac field operator and its conjugate, respectively, and h.c denotes the Hermitian conjugate. In a uniformly rotating frame, D*is

- O
D,,:(at — ax,—ay,—az),
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where Y5 = (i /2) [71, 72] . The spacetime dependent gamma matrices * in tetrad system are

7 =1, Yo=7" — 2 +yQy', ¥ =7 +y’, Ti=—7,
V=9 -2, H=-—, 7 =7, T =—7",
where 4# are the gamma matrices in Minkowski space. The final piece is the Kubo formula for shear viscosity
1 pn(QO)

= ——lim :
n 10(1()_>0 qo




Effect of angular velocity on shear

1 d’p 1
n(T, p, Q) = 70 [ P (4E2FT) X { { 160p2 + 4p1Q° + (Q - E, — 3p.)Q° + 8pip.(Q — 4E,) + 32p> (Q + 5E,) — 8p2Q(2E, + 3Q) }/Viﬂ,m,z
P

+ { 160p2 +4p1Q° + (Q — E, — 3p.)Q° + 8pip.(Q — 4E,) + 32p> (Q — 5E,) — 8p2Q(2E, — 3Q) }/Vmﬂm}
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