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Rigidity condition
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Rotating coordinates

t=tiab, r=rlabs Z=Zab, ¢~ (prab—Qt) (3)
g\®) = n,, = diag(1, -1, -1, —1) (4)
ds® = g dxidx” = (1 — rPQ?)dt* — 2r*Qdtdp — dr* — r’dy?® — dz? (5)
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Moment of inertia

E = E(®) _ O
dE(?®) = TdS + QdJ
dE = TdS — JdQ
F=E—TS

oF
J—‘(an)T

1
=~
o’

5/ 19



Gluodynamics under rotation
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Gluodynamics in rotating coordinates

1
5S¢ = /d4x \/@ >— &g’ trFuFus (15)
289m

1
Se = o d*x tr[(1—r?Q?)Fy Fuy + (1= y2 Q) Fro Fo + (1= x*Q%) F . o+ Frr Frr + Fyr Fyr +
YM

+ For For — 2iyQ(Fy Fyr + FazFor) + 2ixXQUFyx Far + FyzFar) — 2xy Q% Fip Fy | (16)

Simulations with a sign problem:
@ Analytical continuation Q; = —iQ

@ Expansion coefficients at 2 =0

6/ 19



Gluodynamics under rotation
(o] le}

Temperature dependence of moment of inertia
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Gluodynamics under rotation
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Condition of thermodynamic stability

0E—T6S—Q6J >0 (17)
0’f(T,Q)
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Decomposing moment of inertia. Simulations without rotation

F=—Tln / DAe™ (21)
1 1 1

I8 = lriech + If%wg” (22)

1 1 2
/riech = 7«(" ’ ng) »T (23)
ng_l d3 ..Mjk i, j=1,2,3 24
P2y x €My (x), bl=5% (24)
M (x) =X T (x) = X T2(x) %)
Tgy _ Gana Ga,ua o (1/4)77M1/ Ga,aﬁ Gaa,B (26)
(O)r=1(0)r —(0)r_0 (27)
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Moment of inertia and magnetic gluon condensate

hen = [ x[(B7 %07 + (B )| (28)
B? = G} (29)

(B7B7) 7 = 30 (B°V)r (30)

oo = 5 | P UB )y (31)

= | dxplx) 52 (32)

o(T) 2 ((BY)) 7 (3)
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Moment of inertia and magnetic gluon condensate
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Simulations in rotating frame

D g / ﬁ dp' As(5) (34)
As(8) = (s(8)) r—o — {s(B)) 7 (3)
D) _ et + e (36)
J=2hv; + 4V} (38)
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Moment of inertia

fiT* fit coefficient
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Next rotating moment
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Decomposition of the moment of inertia
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Decomposition of the next rotating moment
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Barnett effect




Conclusions
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Summary

e Lattice method for studying the dependence of the EoS of gluodynamics on the
rotation was introduced.

@ Below the “supervortical temperature” T, = 1.50(10) T, negative moment of
inertia suggests an instability of rigidly rotating gluon plasma.

@ The rotational instability is related to the scale anomaly and the magnetic gluon
condensate.

@ Rotating moment next to the moment of inertia suggests that plasma redistributes
towards outer parts of the system at high temperatures.

@ Rotating moment next to the moment of inertia takes opposite value near T,
similar in behavior to the moment of inertia.
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Summary

Thanks for attention!
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