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“There are nowadcys nmeny (indiract)
obxsarvafional indicafions for the
orasance of sussonic) lurlzvient
rmotions in gelaxy clusters.”

OBSERVATIONAL EVIDENCES FOR
TURBULENCE ~

,;;/ {
. Presud@ressure maps inay NUMERICAL EVIDENCES
Schuecker et;aBriel & Henri, Ota et al. TURBULENC
- Lack of resonant scattering Large Eddies in AMR simulations
| - e.g. Churazov et dl. Norman & Bryz
- Metal diffusion e.g Rebusco etal. s ADGET with low viscosity
. NonThermal Emissions.g. Brunetti et al. Dolag et al..
. Rotation Non thermal pressure support
Vogt & Ensslin e.g Rasia et al., Lau et al.

-Subgrid modeling
e.g. Maier et al., Scannapieco & B
“Also frorm the numerical view poinf, imany
warks syguzesied that the sinzuiated ICM
2" should corstain chaolic motions, ccross a
ol 2 wide range ¢f scales”




Grid simulations of galaxy clusters with ENZO (Bryan
et al.1998) & ADAPTIVE MESH REFINEMENT

-

locity field ofa

c) in ENZO

Vazza, Brunetti, Kritsuk e al.2009 A&A



Grid simulations of galaxy clusters with ENZO (Bryan
et al.1998) & ADAPTIVE MESH REFINEMENT

)l Of a cluster simulatg
refinement
N /0O

m Vazza, Brunetti, Kritsuk e al.2009 A&A




2009 [talian Key
Project:

Total

volume:
(480 Mpc/h)3

DM mass
resolution:
6.7 x 108 M /h

gas resolution:
from 200kpc/h
to 25kpc/h

time resolution
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Reynolds No. = N34
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omanyao
N~10°-10°
passive tracers
advected by the
evolving ICM
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Vazza, Gheller & Brunetti 2010 A&A
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(B field amplification, particle re

How much Is the kinetic (turbulent) enerqgy
compared to the thermal enerqgy?
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oWhat? Time I s already |
Gosh!
Ok, | skip to the conclusions...

Maybe the best picture we obtained so far

of one of our simulated cluster, with 4 levels
of refinement (dynamical range N ~ 600),
may convince you that the simulated ICM
necessarily contain (subsonic) turbulent
motions. .. O






