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Relativistic viscous hydro formulations

Relativistic Navier Stokes 
Hydrodynamics

Relativistic Muller-Israel-Stewart 
Hydrodynamics

BDNK Hydrodynamics

Density frame Hydrodynamics

using lowest order EOM

Equations are strictly first order in time and 
stable with no non-hydro modes



0

0.2

0.4

0.6

0.8

1

1.2

1.4

-200 -150 -100 -50 0 50 100 150 200

ɤ=10
L/ℓmfp=50

N
(t,
x)
/N

m
ax

ɤ (x-v t) / ℓmfp

t=0
t=5 (τR/ɤ)

-0.01

-0.005

0

0.005

0.01

-200-150-100 -50 0 50 100 150 200

ɤ=10
L/ℓmfp=50

t=0

t=5 (τR/ɤ)

J D
/(
N

m
ax
c/
ɤ2
)

ɤ (x - v t) /ℓmfp

t=1,2,3,4,5 (τR/ɤ)
DF prediction

3

The dissipative steady state is approached on a timescale τR/γ

with JD =
D
γ3

∂xNJ = Nv + JD

Start at  with  as a Gaussian and  in lab frame witht = 0 N(x) JD = 0

 width in fluid frame in units of L/lmfp = lmfp = 2 cτR
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