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Tasks:

* Obtaining a theoretical description of acceleration within the framework of the
lattice approach.
* Data generation for theory with zero acceleration.

* Data generation for theory with non-zero acceleration.
e Data analysis and processing.




SU(3) gauge field theory on the lattice

‘ Action: ‘ Plaguette:

U,(n) = exp(iad,(n))
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The analogy with temperature.

—

Acceleration

i

Heat flow

1

The presence of a gravitational field => thermodynamic equilibrium with
inhomogeneous temperature [1,2,3]:

T(2)\/goo = Ty= const

To

I'(z) = 1+a(z—zy)
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Acceleration on the lattice

Temperature: ‘ s
a; = a.(2)
T — 1 » We need to realize< as; # a5(2)
N - a; as = a;(zp) = q
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‘ Action [4] : ‘

Z Z B,(2) Re tr[1 — Uy;(x)] + z Z B.(2) Re tr[1 — Uy (O]

X 1>j
‘Anisotropy coefficient: ‘ ‘Acceleration:‘
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Polyakov loop
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Fig. 1. The average value of the Polyakov loop for different
accelerations along the z-direction for lattices with lattice
sizes 8- 842 - N,. (N, = 104 — 170)

Fig. 2. Average value of the susceptibility of the Polyakov
loop for different accelerations along the z-direction for
lattices with lattice sizes 8 - 842 - N,.. (N, = 104 — 170)
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Phase structure
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Fig. 3. Phase diagram of the hot gluon matter under acceleration in
the (a,T) plane for lattices with a temporal lattice size N, = 6,8. The

data are presented for the infinite volume limit N,.,, — oo.
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Fig. 4. The difference between the free energy of an accelerated and a
static heavy quark for different accelerations for lattices with N, = 6, 8.
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Conclusions:

1. The presence of acceleration "smooths" the phase transition, turning it from a first-
order phase transition into a smooth crossover.
2. As the acceleration value increases, so the width of the phase transition does.

3. The critical temperature value does not depend on the acceleration value and
remains constant.

An article was published based on the results of this work:
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Local fluid velocity

Some notes.

Inverse temperature four-vector:

B (x) = u*(x)/T(x)

Killing equation:
.6y + 0,6, =0

Appropriate solution:
BH(x)0, = (1/To)[(1 + apz)d; + aotd,]

Local Temperature:

T(t,7) = To
0+ a02)? — (agt)?
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