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Tiridates | (nz1=1h, Tiptd4TNG)

Tiridates may have made it to Rome and even
got Nero’s royal treatment, kneeling and all, with
a diadem and a kiss—but let’s be honest, he
never ventured to Trento.

Vologases | (¥752)

“It is far easier for you than for me to
traverse so great a body of water.
Therefore, if you will come to Asia, we
can then arrange to meet each other.”

I-Spin-hydro

“As the second Parthian to finally make the
journey, | may not have knelt before an emperor,
nor did | get a royal diadem, but I've made it here
to Trento—pizza in hand, no less! Like Vologases,
I knew the water was far easier to cross in this
century. And while Tiridates earned his place in
Rome, I'd say my journey to Trento has its own
historic value.”




In the last few months we were thinking about...
I Granted the success of the local-equilibrium (LEQ) assumption, what is the fate of
the spin potential?
I Simplifying semi-classical spin hydrodynamics pweickgenannt et ai. 2022)1 such that it can be
solved with a minimal number of parameters

I Investigating the question of stability in spin hydrodynamics
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Outlook
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Angular momentum, Spin potential, and covariance



I A small body is inside a rigidly rotating environment

I The body reaches equilibrium with the environment
when the entropy is maximized under the constraint
of conserved charges fQI 0 [Gavassino and Shokri (2023)]
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I The environment performs work to shift the system
slightly out of equilibrium [Landau and Lifshitz (1980)]
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Angular momentum’s intensive parameter (in
equilibrium):
s _ e
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Covariantly charges are defined as the following
integrals over arbitrary Cauchy hypersurfaces:
VA
Q'= d J' where DJ'=0

We can then define

= d where =S + [J!
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I Internal symmetries: Z

I Conservation of energy-momentum and angular momentum

DT =0
I Perfect fluid (J  is automatically conserved)
I = +S L 2T x|
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“Those who violate the principle of general
covariance, however swift their computations may
be, cannot escape Mithra’s judgment; running
through equations cannot save them, and
manipulating coordinates will not hide the error. The
formula that defies covariance collapses upon itself,
and Mithra will find them, for the number of flawed
transformations in their calculations will doom the
entire result.”

M. S. et al.
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Energy-Momentum Tensor and Spin Dynamics

I Non-SymmetriC energy-momentum tensor:
T = T( )+ T[ ]

| Spin dynamics postulate:

1
TL 1= Zr
> S

| Fluxes of conserved charges with non-symmetric energy-momentum tensor:

1
h — h h
J7' =T K ES Dp K

| K" are the independent Killing vectold K y =0
| For generators of rotatiom = 1;2;3 we nd total angular momentum:

Jr=L"+s" LT T K" S %s D K",
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Happy now? Remember this is only in at spacetime!
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Thermal Killing Vector

I We de ne the thermal Killing vector by combininfK ,g:
? 2K h 2?50
| We can separatér = 0
? ? ? ? 1 @
[ b f Km b - =
m To @t
| This relation is the covariant form of the standard relati@n croot 1980y

=+ 87 x (1)
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The phi-vector:

u ? _ _ 2 2 _
= Tl 1=0 T = $° = D[
Spin potential:
@s
= S =usS
(C I
n;
In LTE 1
ds= =d" d ds
s = n
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What is semi-classical spin hydrodynamics?
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