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Star formation and feedback
subgrid models.

Supervised by Jérémy Blaizot



Feedback models degeneracy
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3 models: Agertz, Kimm & Kretschmer

Star formation | Feedback Bonus
Agertz Density threshold | Mechanical SNII + SNila, Oxygen
pre-SN feedback (fast and
slow winds)
Kimm Gravoturbulent Mechanical SNII Boost (x4)
Kretschmer Gravoturbulent Mechanical SNII Turbulence-dedicated variable

Kimm + rnw

Gravoturbulent

Mechanical SNII

Boost (x4) + runaway stars

RHD (3 bins) simulations with non-equilibrium chemistry.




Mgll in the CGM
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Hummels et al. 2013 Radius (kC)
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G8 & G9 - galaxies that shine

G8 - Kretschmer

Galaxy Veirc > N, part M Azmax Az min
acronym | [kms™!] 1o Mo] [kpc] [pc]

150 1010 3.5 x 108 5 3.5 7 1600 1171 36.6
300 1011 3.5 x 109 0.5 3. 2 1600 1171 36.6

Rosdahl et al. 2015 6
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G8 & G9 - models stability

Stellar mass formed

G9

0.2 0.3
Simulation time [Gyr]

- Howtosetn,, m,?
- Dependance in resolution ?

- Agertz
Kimm
= Kretschmer

G8

n, (10, 25, 50, 100) H/cc
m. (400, 1600, 6400,..) M_

G9

n, (10,25) H/cc
m, (1600,12800, 51200, 102400) M
res (36, 144) pc

®

Agertz: n, &
Kimm: v
Kretschmer: m, & resolution
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G8 & G9 - calibration

Stellar mass formed

—— Agertz
Kimm
—— Kretschmer

0.2 0.3
Simulation time [Gyr]

G9, 36 pc

G8, 36 pc

Should be a bit higher,
photoionisation x2

Calibration worked for
- G8at36pc
- (G9at36pc

—G9-atHd4pe
- G8at18pc




G8 & G9: outflow rates

Outflow rates at 20.5 kpc (0.5 Ry;/).

—— Agertz
Kimm Outflow rates at 44.5 kpc (0.5 Ryjr).
—— Kretschmer
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Outflow rate [Mg fyr~
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— Agertz
400 Kimm
Time [Myr] —— Kretschmer

400
Time [Myr]




G8 & G9: outflow rates

Outflow rates at 20.5 kpc (0.5 Ry;/).

—— Agertz
Kimm Outflow rates at 44.5 kpc (0.5 Ryj).
—— Kretschmer

G8, 36 pc \/M

]

Outflow rate [Mg fyr~

G9, 36 pc

Outflow rate [M,/yr-1]

x —— Agertz

400 450 ) Kmm
Time [Myr] . —— Kretschmer

— Agertz 300 5 400
Kimm Time [Myr]
—— Kretschmer

G8, 18 pc

Outflow rate [Mg /yr=1]
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Outflow rate [M fyr-!]

Outflow rate [Mg/yr~?]

G9: hot and cold outflows

Outflow rate [Mg fyr!]
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15.0

Outflow rate [M,/yr~!]
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75 10.0
Radius [kpc]

G9, Kimm

20 25
Radius [kpc]

Outflow rate [M,/yr~!]

Outflow rate [M/yr-1]
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G8, Kretschmer

7.5

10.0
Radius [kpc]

12.5

15.0

17.5

20
Radius [kpc]
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Zoom simulation of an isolated galaxy

Box size 30 cMpc/h
g M 3.5e5 M
m .. 5e10 M )
200 22 kpc atz=2.85
Zoom SR,
Res. 330 kpc to 20 pc
Also:
jeans refine = -1, -1, -1, -1, 30*4.
sf Imax =

-200 -150 -100 -50 0
[kpc]




Zoom simulation of an isolated galaxy - calibration

Stellar mass formed
Redshift
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runaway stars
-> saturated feedback ?
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Agertz and Agertz

Kimm still - Kimm

calibrated Kimm + runaway
Kretschmer Kretschmer

10x higher Kretschmer strong

Kretschmer boost

1.5 : 2.5
Simulation time [Gyr]




Zoom simulation of an isolated galaxy
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Agertz, z = 3.95 Kimm, z = 4.01 Kretschmer, z = 4.03
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Zoom simulation of an isolated galaxy - outflows

Outflow rates at 10 kpc.

R =22 (z=2.85)

vir

—— Agertz
Kimm

—— Kimm_rnw

—— Kretschmer

1250 1500 1750 2000
Time [Myr]
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A more massive, less isolated galaxy

Box size
mDM
mhalo

200

Zoom
Res.

30 cMpc/h
347304 M

5e11 M
274 kpc atz=3.73

1 Rvir
330 kpc to 20 pc

16
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A more massive, less isolated galaxy

Stellar mass formed
Redshift
5

runaway stars
-> still nothing ?

Kretschmer
is closer!!

—— Agertz

Seems it will Kimm

match again —— Kretschmer

—— Kimm + runaway

0.8 1.0 1.2 1.4 1.6
Simulation time [Gyr]



stellar mass [Mo]

Outflow rate [Mo fyr™

Stellar mass formed

02 X
Simulation time [Gyr]

utflow rates at 20.5 kpc (0.5 Ryir).

— Agertz
Kimm
—— Kretschmer

—— Agertz
Kimm
—— Kretschmer

ummary

Stellar mass formed
Redshift
7 6

Stellar mass [M

— Agertz
Kimm

—— Kretschmer

—— Kimm + runaway
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0.8 1.0
Simulation time [Gyr]

utflow rates at 10 kpc.

oyl

outflow rate [M

—— Agertz
Kimm

— Kimm_rw

—— Kretschmer

1250 1500 1750 2000
Time [Myr]

Zoom simulations

CGM density [H/cm?]

Kretschmer
Kretschmer_jeans_sflmax
Kretschmer_strong_jeans_sflmax
Kretschmer_boost

CGM mass-weighted temperature [K]
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