MASSIVE STAR FEEDBACK:

CONVERGENCE BETWEEN
OBSERVATIONS AND SIMULATIONS

SILCC
Collaboration



OR:
WHAT’S THE CONNECTION BETWEEN
MICRO- AND MACRO-PHYSICS

SILCC
Collaboration



Macro-Physical Processing of Galaxies

Time: 30.0 Myr

SILCC — Simulating the Life Cycle
of Clouds

Simulations of stratified discs with thermal SNe

Include SNe at fixed rate (momentum and
thermal energy), Gatto+2014 i

Include chemical evolution (H+, H, H2, CO, C+) & &

Glover+2012, Walch+2014

Include shielding of the gas (attenuation of
ISRF), TreeCol (Clark+2012)

Neglect winds, direct radiation

Milky Way condistions (10 Msol /pc2, solar Z) -
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Bubble Model of SF regions
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Basic PDR micro-Physics

Hot St.ar(s) or ISRF
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Hot Star(s)
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Advanced H* /PDR Physics

Hot Star(s) or ISRF
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Magneto-Hydro-Static EOS
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Advanced H* /PDR Physics
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Declination (1950)

Observed SF EOS
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Pressure =

Observed SF EOS
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Observed SF EOS
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Observed SF EOS
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Observed SF EOS

Scale: 476 arcsec/pc
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Observed SF
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Observed SF EOS
0 predicted Surface Brightness

Offset from ionization front (pc)
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Photoionization/

Massive Star Forming Region EOS
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Massive Star Forming Region EOS
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Massive Star Forming Region EOS
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Massive Star Forming Region EOS
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Massive Star Forming Region EOS
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Massive Star Forming Region EOS
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Impact of SF on Molecular Clouds
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Feedback Summary
N

Q(H) s 52.0 50.0 49.0
Log R (cm) 19.8 —22.5 17.9 17.5
Age (Myr) 25 1 <0.5
Praa <0.1-0.4 2 0.4
Pgas
Px 1-10 0.2 <1
Pgas
P§ e 2 ~0.5




Convergence

O “Full” 5 species chemistry
Q H,H,H*CO
U Adaptive mesh ray-tracing
O NLTE produces (important @IF)
L ISM heating/cooling
U ISRF self-shielding (Treecol)

O Self-gravity

O Sink Particles
U Winds (Andrea Gatto)
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Convergence
=

O “Full” 5 species chemistry
Q H,H,H*CO
0 Adaptive mesh ray-tracing
O NLTE produces (important @IF)
L ISM heating/cooling
O ISRF self-shielding (Treecol)
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