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 Stars act back on the gas via Lyc-radiation
and SNe accordingto their evolutionary stages
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Equilibrium Solutions

The influence of external driving:

increasing
driving

0.005 *

0.004 ¢

. 0.003;*
W

0.002

0.001 "

0.000 EA C
0

50 100 150 200

n [em ™3]

The influence of metallicity:

0.005 -

000t |

<0003 decreasing

0.002 | metallicity

0.001 -

0.000 -
0 100 200 300 400

n [cm ™3]

Freitag, 19. Oktober 12




INSTITUT FUR

asrornsk Calculated and observed SFR

GOTTINGEN
SFR vs. total gas SFR vs. molecular gas

Y

©

logo(ps x pc®MyrM,

.
7 » i /
.
.
. L
e — — L L i 1 S SR

- 1.0 - 05 0.0 0.5 1.0 - 1.0 05 0.0 05 1.0
logio(p x pe* Mg H)

Low-met ISM 2012 Gottingen:
| Simulations of an Isolated Disk Galaxy

— SFR{Ha+24)

"* vs HI-H2 ‘

=

- 01 !

3 001 3 E

2 D11

g

K

3 107 3

i 1

m 4

.‘;'; |

‘ -
1071 PP U EPTTTTeY aasal PP | 107! A A aanal Py |
01 | 10 100 1000 0.1 | 10 100 1000
Cax Surface Denxily [N, pe 'l Ceax Surlacve Densily [Ny pe *I

Freitag, 19. Oktober 12



|NS\TIIUT FUR
AS{ROPHYSIK
GOTTINGEN

(

B

Low-met ISM 2012 Gottingen:
Simulations of an Isolated Disk Galaxy

————Q—"J“

Numerical Simulations:
NyXx (Almgren et al. 2012)

cosmology code developed at LBNL
(Berkeley)

C++ / fortran, MPI + OpenMP parallelized
block-structured AMR

unsplit PPM hydro scheme

particles & PM gravity

turbulent SGS model (Schmidt & Federrath
2011)

star particles with feedback
multiphase ISM model
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Isolated Disk Galaxy:

adiabatic
| — —
10 kpc 10 kpc
density slice at initialization density slice after ~ 1 Gyr

» stable isothermal disk setup (Wang et. al. 2010) at T = 4x10% K
« 101°M,,, baryons; ~10""M,, DM static NFW-halo; no stars

* 1 Mpc box; 8 refinement levels; 30 pc resolution at finest level
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M LR

Isolated Disk Galaxy:
full model

10 kpc

density at initialization density after ~ 100 Myr

10 kpc
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Simulations of an Isolated Disk Galaxy
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Metal enrichement (300 Myr)
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Stellar disk (300 Myr)
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Simulations of an Isolated Disk Galaxy
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Simulations of an Isolated Disk Galaxy
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Outlook

Additional degree of freedom:
kinetic/turbulent subgrid scale energy

- important for (self-) regulation of star
formation

- important for support of disk against
gravity

1-2 Gyr run

Explore effects of turbulence production
efficiencies

Explore effects of different SFR - models
Analysis: H, —, HI distributions, surface density

relations, radial and height dependencies, star
formation histories, turbulence statistics, SF
regulation, gravitational support...
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