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Metric in rotating coordinates

x = (x0, x1, X2, x3) = (t, rsinep, rcosyp, z) (1)

t=tlab, I ="rab, Z=2Ziab, ¥~ (Prab— Q1) (2)

glgllfb) = = diag(l, —1, =1, —1) (3)

ds® = g dx!dx” = (1 — r’Q?)dt* — 2r?Qdtdyp — dr* — r’dy? — dz? (4)
1-r°Q%2 Qy —Qx 0

v = —QS{X _01 —01 8 (5)
0 0 0 -1
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Free energy density

E=E®d) _ g (6)
F=E-TS (7)

OF
1=~ (50), ©
Z= / D[U] e %Yl (9)
F=—-TlogZ (10)

F
=+ (11)
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EoS expansion coefficients

NT,v, ...
<>(T4’) = co(T,..)+ (T, .. W +alT, .. ) v} +... (12)
F= VT4<L> = VT* [0 — v 4 13
= T4 = 0 — CV° + v —i—] ( )

N? 22
J=—0qF = VT4cQ'TQ - 0(2% (14)
N? 32 1
— _ 4 r _ 4 2

I =00)|q_y=VT" S =TV =1 (15)

5/ 17



Gluodynamics under rotation
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Gluodynamics in rotating coordinates

S¢ = /d4X \/detgalg 5
8

1
58" 8" trFupFue (16)
YM

1
Se = —— [ d*x tr[(1—r?Q?)Fy Foy +(1—y?Q?) Fie Fro+ (1= X*Q%) o Fyo+ Fr Far + Fy Fyr -
&ym

+ ForFor — 2iyQ(Fay Fyr + FazFor) + 2iXQUFyx Far + FyzFar) — 2xy Q% Fip Fyy ) (17)

Simulations with a sign problem:
@ Analytical continuation ©; = —iQ (this presentation)

e Expansion coefficients at 2 =0
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Gluodynamics under rotation
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Boundary conditions

PBC are used for T and Z directions.

PBC or OBC are used for X,Y directions.
Typical lattice sizes: 40* and {4...8} x 403.
N numerical factor practically forbids high N;.

Screening of BC due to high mass of glueballs.
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Screening of boundary conditions
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Lattice action density

Se = —B;\s(p, Ng, Ny, Nz, v(p), Y) (18)

© = X slpr--) (19)

v = %aﬂ (20)

v = %aﬂ, (21)

(As(B,..)) = [()(B Ne, ...) — (s)(B, NE, ) (22)
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Rotation and EoS of gluodynamics
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Free energy density from lattice data

i@log Z(ﬂ7 Nr, Nr» Nz; vi, Y)

_1 L s
()5 Ne Ny, Ny vy Y) 1 )
T(N:. 5) = VN, A p) 08 AU N N N, V) =
1 B, .
:—m/o df3 (9p log Z)(B, Ne, Ny, Nz, vy, Y) =
B ~ ~
= N T3(N,, B) / df (s)(B, v, N ...)
0
f ’ 7Nt7 A ~ ~ ~
<>(f4(V’Nﬁ 5 )~ |4 [0 M) = (B = o] | (2)
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Lattice action density

N = 5; Wilson; PBC; r = 8.0
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Rotation and EoS of gluodynamics
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EoS from lattice data

N¢ = 4; Wilson; PBC; r = 10.0
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Fitting EoS

N: = 5; Ns = 40; Wilson; PBC; B = 5.95 (T/T. = 1.34)
solid lines - quadratic integration; dotted lines - trapezoidal integration
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EoS expansion coefficients. Results

solid lines - quadratic integration; dotted lines - trapezoidal integration
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EoS expansion coefficients. Results

solid lines - quadratic integration; dotted lines - trapezoidal integration
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Conclusions

@ Method for extracting thermal contribution to the EoS dependence on rotation
was introduced.
@ Simulations show smaller moment of inertia near the critical temperature.

@ Plans to compare with direct expansion coefficients computations.
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Conclusions

Thanks for attention!
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