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¥ Introduction %
introduced calculation of dust abundance

‘ N 7 E have
consistent chemodynamical N-body

galaxies to investigate the properties of this ISM component.

in self-

SPH simulations [10,15] of

In particular we focus on the dust vs oxygen mass trend that has
been observed for a full range of metallicities. We show that our so-

phisticated simulations are able to reproduce the observational trend
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DURING the simulation, the dust is produced and destroyed accor-

ding to three main physical processes: accretion in 1SM, release
by AGB and SN (stardust), destruction by SN shocks.

Dust mass is computed separately in each phase of the sPH code and
is transfered with condensation and evaporation of the cp. Transfers

assume homogeneous dust abundances in each phase.

provided that all formation and destruction

mechanisms are properly implemented.

‘ I |HE simulated 1SM is made of two gaseous

phases in pressure equilibrium, the cold

phase (cp) with a constant temperature at . = ™
T ~ 100 K that mimics the cNM, and the . »
warm—hot phase (WHP) of varying temperature =
T > 100 K to represent the wNM, WIM and //// \\\

| \

HIM. The cooling function is computed in real| 7/

time according to the elemental chemical com- | /

variable phase (>100K)

h’[ardust supernovae

phase transition* cold phase (100K)

molecular cloud

. - 2 dust
g\m (. »/.‘ grains

accretion

STARDUST.
from AGB and sN [1,11]. We use data from Zhu-

The model includes the production
stars.and

kovska et al. [16] to compute a metallicity depen-
Each

phase receives a dust mass proportionnal to its vo-

dant production by stellar populations.

lume.

ACCRETION [3]. It occurs only in cp and above a

threshold of n_= 10% cm—S.

estimated from the grain-gas collision rate [16],

The accretion rate is

using the total of c, 0, Mg, Si, Fe abundances,

position. Evaporation and condensation allow {, supernovaé.__ AF | B destruc‘t‘i’on which are individually computed by our code.

phase transitions. The feedback includes secu- | /\/ ¥* o mation DESTRUCTION. SN shocks are the main destruc-
lar stellar winds, SNIa and SNII explosions. Star \\ éhQ?k/ W tive mechanism [6]. From the gas mass shocked by
formation occurs in the cP according to recipes| >\ / destruction a SN [5] and a destruction efficiency [6] we can de-
based on a local Jeans criterion. \\\ “/!ﬁ‘ * rive the destroyed dust mass, proportionnal to the

G Sketch of the model

energy released during the SN feedback.
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‘ N 7 E have performed four simulations to check the three physical e 1 0 , ,
processes: stardust (s), accretion (A) and destruction (D). Si- L6 1@ Licenteld (1698 + ofeet. 1
— 1.V 1@ Engelbracht (2008) + offset 7] L@ DSA
mulations are labelled according to the active processes. The model DSA ' ) —1 p St -
implements the full physics. 2 o4l ]l = e
We plot the mass fraction of oxygen (0) vs the dust one, for both ob- ‘%ﬂ; - = i
servations [2,4,9,14] and our runs. For the observations each point is a 5 —3.2 _' - E
galaxy. For our models we plot the values directly extracted from gas w® % l
particles properties at some time of the simulations, as well as a densi- —4.0 ) 1 =
ty-weighted histogram using the spPH kernel. :DSA ] |
—4.8 .
The observational dust and oxygen abundances have been homogeni- o 1136 = 52 = 58 = é4 ~ 0 - ; . | .
sed using the calibration of Draine et al. [2] with the theoretical 0 ca- | | log(Mo/M;as) | | 240 —36 —32 —28 -—24 —20
libration [8] of Moustakas et al. [12]. Then, we apply an additional log(Mo /Mgas)
F?ffizt]: because this calibration overestimates abundance by 0.6 dex @ f=263Myr, SFR~ 1 M® Iyr 0 Snapshots, every ~25Myr,
T in radius <5kpc
Snapshots at t=5.24 Gyr
————————— 1 —— ———— e —— 1 | I |HE agreement with the observed values is quite good but we can
- pari'jlcles - - pari'jlcles
1@ Lisenteld (1998) + offset : {& Disenfeld (1998) » offset draw a few other conclusions from snapshots at t=>5.24 Gyr:
—1.6 | Engelbracht (2008) + offset T —1.6 | Engelbracht (2008) + offset N
' ) ] ' ) e Fig.2 shows that stardust alone cannot explain the slope. The si-
E E _oql mulation overestimates the dust fraction, especially for low metallicity
i % ' galaxies.
g 5 —3.2} e In Fig.3 the destruction can explain the low dust fraction of low
3 w0 metallicity dwarf galaxies.
2 2 e
—4.0 Bl e For Fig.4 the high metallicity galaxies are better fitted with the
. . _ accretion switched on.
A R R B R —4.8 F e The full model DSA of the Fig.5 is unable to reproduce the slope
—40 =36 —d42 —28 24 20 —40 =36 for the full range of metallicities.
9 log(Mo /Mgas) e log(Mo /Mgas) . - .
If we select another time (=263 Myr), just after the SFR maximum,
e 1 e 1 = the DSA simulation provides better correlation with observations (see
1@ Lisenteld (1998 » offet 1@ Lisenteld (1998 offet Fig. 6). Indeed, at that time, the higher sNII rate obviously destroys
—1. 6 @ Engelbracht (2008) + offset —1. 6 | Engelbracht (2008) + offset
j ) ' ) more dust. It must be noted that the destruction process does not have
E v E _oql any free parameters, since the destruction efficiency comes from theore-
‘;:: ' % ' tical model of Jones et al. [6].
E% —3.2 E% =32 Fig. 7 shows the time evolution of the values computed every 25 Myr
w® = for a cylindrical radius < 5 kpc. Observed low-metallicity galaxies have
—4.0 —4.0 high vertical dispersion and a non-linear slope. Few galaxies fall to the
: - _ e N _ dust fraction of sD. This suggests that these galaxies are dominated by
A4S w AL e T the dust destruction. Besides, comparison of Fig.5 and Fig. 6 suggests
—4.0 -36 —-32 -28 -24 -=-20 —40 -36 —-32 -28 -24 -=-20
1 that the effect of dust destruction is related to the star formation histo-
e og(Mo /Mgas) e log(Mo /Mgas)
ry.
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