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Gas & Galaxies:
Commonwisdom

Hubble expansion
Gravitational instability
Shock heating

Cooling

Angular momentum
Accretion to galactic
spiral disk

Stars, SN, feedback




Galaxy/Cluster segregation
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Evolution of radii of gas shells
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Same stuff for a smaller halo
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Whencangasbe hydrostatic?
(the adiabatic cas)s

A ldeal gas: P(r,e)=(g-Dre
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Isentropic: P~ r9
Power law profile: roore
Homologeous collapse M~ rr 3

(for everyfixed M)



A Start with hydrostatic equilibriun#=a, +a, =0 4

P

I rr rr

A The gravitational acceleration is:
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Stable:small perturbation inwards increases the rat
of pressure to gravity



the ideal EOS:P=(g- )re
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Perturbation analysis of the force equation

H= - EDP- GI;/I =.4 2Pi' GI;/I -0 (subsonic)
s I r
d=ud="rd (homology)

rY r+a ; PY P+dP



é and after some al gebr
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Simulation confirms analytic model: shock
when geff > gerit=1.43
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Cold Flows 1iHalos
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Applications Cold flows and:

1. The galaxy bmodality
2.Highz star forming galaxies
3.Groups and clusters
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ColorMagnitude bimodality & B/D depend on
environment ~ halo mass

environment density:  low high very high

disks

low Sersic (n<2.0)

spheroids

high Sersic (n>2.0)

n=1076
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Halo gas and AGN feedback

Feedback
GadNBy3IdKE

Hot halo

10MM, 10'2M, 1013M, M



Hot halos and Bmnodality

A Green valley a sharp cutoff in gas accretion
to galaxies

ACSSRoOoI O1 LINROS&aasa [t
A Formation of hot halos makes feedback
effective



Applications

1.The galaxy lamodality
2.Highz star forming galaxies
3.Groups and clusters



Deviations from the spherical cow
approximation
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halo mass M [M,]

Cosmological Context

MW: Halo is hot, filament:
are hot.

redshift z Dekel & Birnboin2006



Cold only

3D SPH hydrsimulations
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3D Eulerianhydro-simulations

z=4 Projected density

z=2.5 projected density
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Myar Mg yr— 1]

Accretion at higke
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n(>M) [Mpc-3]

Star forming galaxies
Cold accretion vs. Merger induced star bursts
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Rd (kpc)
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A short note on galaxy formation and
YFIAYySGAO FASE

Magnetic fields are
Important in highz, high
Sfr gaIaXieS Need cosmologic MHD

simulations



Vertical hydrostatic equilibrium

A Most of the pressure9 10) comes from non
thermal components
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Magnetic fields in nearby galaxies

"Starbursing'":
B ° 50-100m¢

M82, 50>G
(Klein et al1988

| " Starforming'":
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Magnetic fields of starburst galaxies

Bming Boqh
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Elastic Magnetic Fields




Infallinggas
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Accretion on magnetic fields



