
Exact mean values at equilibrium 
with rotation and acceleration

by analytic distillation

Based on JHEP 02 (2021) 101 arXiv: 2007.08249 + coming soon
In collaboration with F. Becattini and M.Buzzegoli

Cortona Young 2021



2

The most general operator of global equilibrium in special relativity is:

The generators of the Poincaré group appear.ϖ is the thermal vorticity, a constant antisymmetric tensor. It describes 
rotation and acceleration.

Existing approaches to compute mean values: perturbation theory, 
curvilinear coordinates.

Global equilibrium in special relativity
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To compute mean values we analytically continue     to imaginary vorticity ϖ↦-𝑖ϕ: 
it becomes a Poincaré transformation!

With (Baker-Campbell-Haussdorff):

We can use group theory to compute thermal expectation values.
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Thermal expectation values

Using the density operator as a Poincaré transformation:

W(Λ,p) is the “Wigner rotation”. A particular solution is found by iteration:



5

Thermal expectation values are expressed as series.
E.g. energy density massless scalar field with acceleration.

The series diverges when ϕ↦𝑖ϖ, because it contains undesired non-analytic 
terms. We remove them by analytic distillation.
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After the distillation we find agreement with the previous literature, (perturbative 
and curvilinear approaches).

The method is applicable also when other techniques fail, such as the case of 
equilibrium with both acceleration and rotation. E.g. massless Dirac field:
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The technique can be used also to study polarization induced by thermal 
vorticity in relativistic fluids.

Exact mean spin vector for free massive Dirac fermions:

The first order in vorticity agrees with the literature. The result can be used to 
study the Λ polarization induced by vorticity in the quark gluon plasma.

THANK YOU FOR THE ATTENTION
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