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e Physical mechanisms that shape
the IMF

* [Low metallicity coolants

e Simulations that address the
problem

¢ Building up the IMF
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young stars radiation
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The stellar IMF

e for /=0, M >> Mg

e otherwise, IMF = Chabrier & Kroupa
@ Zcrit




e Pop III IMF is top heavy (Abel,
Bromm, Clark, Greif, O’Shea,

Norman, Yoshida, etc.)
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Present day IMF

* Present day IMF favours
masses < 1Mo (Kroupa,
Chabrier, etc.)
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Pop Il - Pop II/I
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Pop Il - Pop 11/I
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Pop 1l - Pop I1/I

log &, (arbitrary)

Most important coolants

for very low metallicity:
H2 and dust
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Pop Il - Pop 11/I

e What is the driving mechanism

responsible for the change in the
IMF shape?
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Simulations: ICs

® 1000 M@, 035 pC, 3001(, 3M]eans
® Etub/Egrav =10% and Erot/Egrav = 2%

e 40 million SPH particles

e Primordial chemical network—_) H, is the
* Dust cooling main gas-
phase

e Modified Gadget2 (Springel 2005)
e 7/Zp=0,10%,105, 104

coolant
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Density and Temperature Maps
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Density and Temperature Maps
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Conclusions

e Dust is an efficient coolant

® At Z ~ 10-4 Zsolar, dUSt plays dan
important role in causing fragmentation

* And on the evolution of the stellar IMF
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Dust cooling
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Dust cooling
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I 11 ® Sink particle

10« continue beyond the
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high density, protostellar core 12
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Level of Instability
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3D Simulation
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3D Simulation

: 10°Zo- -
— 1000 £ 05 4— 1000k _
w - 15 - .
o I 1 o : :
- - 4 & - -
- -
+— - 1+ - _ .
© © .
> 100k 1% 100k .
A ? | & § | :
g " 13 "+ Turbulence

' Simple 3D core-collapse E = + Rotat

]_O | | | | | | | | | | | | ].O I | I | I | |0| |a |Io|n|
10* 10° 10°% 10'°10% 10" 101° 10* 10° 10%° 10'°10* 10" 101%°
n [em™] n [em™]

Tuesday, October 9, 2012



3D Simulation

1000
=,
D)
-
3
)
©
> 100
O,
-
)
)
10

' Simple 3D core-collapse

10* 10° 10°% 10'°10% 10" 101°

n [em™]

1000
=,
D)
-
-]
e
©
> 100
o
-
D)
A

Turbulence
+ Rc|>tc1t|ionI

10* 10° 10°% 10'1°10% 10 10%°
n [em™]

Tuesday, October 9, 2012



3D Simulation
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Sink Mass Function
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e Change dust properties

* Add accretion luminosity feedback




Clark et al. 2008

* Used a tabulated EOS
* P(n) and u(n)

e Avoid solving the full
thermal energy % 10

Q)

equation 5

-

® 500 MSQ] and 0.17 pC

Olo 1 l 1 1 1 1 l 1 1 1 1 l 1 1 |

e 25 million SPH particles 5 10 15

e Rotation and turbulence
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Clark et al. 2008
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Difterent Dust Opacity Models
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Difterent Dust Opacity Models
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