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1- What do we know of dust properties in dwarfs ?
2- The LABOCA images

L4

3- SED modelling and results

4- Evolutioh'of the D/G mass ratio with subr’n_m
_constraints ' 5

o

5. Summary
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Dust properties 'igdwgrf 'geleXies

o

<> 'Dwarf galaxies .

- Building blocks of larger ghlamee o .
- Could present analogles with galaxies of the Early Universe .

| - F - The|r SED is dn‘ferent from dustier galaxies
. - Less PAH features .
- Usually peaks at shorter wavelengths

- Lower Dust-to-gas mass ratio o .
; . Galliano et al.. 2008

PAH PAH Sil.[SIVIPAH  [Nell] [Neln] 5 L .%ig‘

Far—-IR dust
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.Duét properties 'igd{)vzfrf "gz_iléXies
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J%-SED : Probe e graln‘dlstﬂbutlon and
~temperature - -

<>Excess in submm: presence of very cold dust ?
‘ - huge mass of dust missing

Density (Jy)

Flux

Wavelength
Bendo et al. 2006 - . Galliano et al. 2005
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< -The sample here obsefved by Spltzer
0 + ? - NGC1705 %
Haroll ‘ ’
-

Declination (J2000)

Mrk 1089

Declination (J2000)

Declination (J2000)
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2 - . * The LABOGA images

o

. b A
<.>-LABOCA' |

\ _. - APEX, Atacama desert,-Chile
* *  Observations at 870 ym -

- -~300 composite bolometers
Beam: 18.6"

Field of view: 11.4 ' |
Sample observed in Raster spiral-mode

El offset ["

Az offset ["
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Declination (J2000)
Declination (J2000)

Right Ascension (J2000) . Right Ascension (J2000)

Galametz et al. 2009 submitted’
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3 . SED nﬁodellig‘g and .réstilts. -

- , , v

<> -Fiducial model

* 3 e

: --.-Bas.e"d on the Galliano et al.”2008 model

- Sources of exc’itation: ISRF, shape of the Galaxy (Mathis et al., 1983)

o

- Sources ofIR emission: dust PAHs stars ,

_Dust and PAHSs: Grain properties of Zubko et aI 2004
Optical properties of PAHs of Draine & Li, 2007
F’ower law-relation: dM_,;(U) U (Dale et al., 2001,)

4 .
- Substract the steII_ar component, syntheS|sed from the NIR pomts

using PEGASE

Galametz et al. 2009 submitted’
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UM 311 System
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3 . SED nﬁodellig‘g and .résﬁl.ts. -

& 5

<~ Possible hypothesis to éxpl’@.n’ the excess
- Q.. ey ‘ Sl
: ;@.Hot (100K) dust with a lower emissivity' index (B=1).
| ' ' Lisenfeld et al. 2001
—> Extra ISM component heated at U=U_. -

Draine et al. 2007

- —> Change in'dust emissivity as a fuhction.,of wa\;elength
Dupac et al. 2003, Meny et al.,2007

©

Adding a very'cold (~ 10K) dust componeént
¢ Galliano et al. 2003, 2005

. gy
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e -Refi;nement of the modél
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3 s WD nﬁodelligg and -r‘e'sﬁl.ts' :

<> Dust mass and dust- to-gas mass ratlos

0' Increase in the total mass of dus# Ith submm constramts

&)mparlson with the Dust - to - Gas mass ratio expected by
chemical evolution models:

Mrk 1089 - | favo Il . NGC 1705

, > . ; -
ust IVldust with without ' ’ dust _

without o8 e submm B:Z B:]_ without & B:Z.. ﬁ=1

« submm 5 submm .

.

3 x 10’

6.2 x 10 | 1.3 x 108 2.9x10% | 1.3x10°

o

~

103

* Dust - tp - Gas mass ratios expected

¢ - . . Dust - to - HI mass ratios

S G | e 108 S 2-5x,103

-
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3 s SED nﬁodelligg and .résﬁl.ts. :

; » . °

< -Star; formation Rate

> v o R
SFR (M, gl) =4.5x 10" Ly (erg §71)
-— . Kennicutt 1998 , .

- Consistent for two galaxies:

- Discrepancy for Haro 11

.

Zsrr (Mo/yr/kpc?)

'Amount of gas'mass required?

-
.
. -
- -
v

10"°M, again! . | o 0 o o

2gas (MO/ pcz)

——
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Bvolution of the D/G mass ratio

<Dust-to-gas mass Vrat.ios,_= 7))

i Data.s'ets from: Lisenfeld & Ferrara, 1998, Jam*’e; al. 2002, Hirashita et al. 2008, '
M " -+ Engelbracht et al., 2008, Galliano ‘et al. 2008, Draine et al., 2007.
__- Models from: Edmunds, 2001, Galliano et al. 2008 :

AN LN

.0

" 124l0g(OH) _
Galametz et al. 2009B in prep -

The International Conference “ Nearby Dwarf galaxies”, SAO, Nizhnij Arkhyz, September 14-_1'8tlz 2009



Evoluﬁon of the D/G mass ratio

<>Dust to-gas mass ratios,= () - .

- Use the same mod@lllng process ‘
- Run with and W|thout submm Constralnts

© HHHH\‘\HHHH‘HHH\H‘\H:‘I \\H‘H\\HH\

.0

12+log(O/H)

Galametz et af. 20098 in prep -
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Evoluﬁon of the D/G mass ratio

-) Effects of the submm constralnts :

= Submm constraints affect the Mdust for high-Z galaxies
- When I\/Idust with / without submm >Q " usually dwarf gaIaXIGS-

. =,

log (Mg With submm)
log (Mg, Without / with submm)

‘ 1 1 1 1 1 1 L L 1 1 1
6 8 . 8.5
log (Mg, Without submm) ‘ 12+log (O/H)

Galametz et al. 2009B in prep
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.
- We present the first LABOCA |rﬁages of falnt gaIaX|es

* For 2-‘galaxies, we Choose to |nclude an |ndependant cold dust-..
.CompgentwnhT T0KE -

- In all cases, we .observe an increase of the dust mass wh|Ie using
the submm 870 ym constraint.

- While using a cold dust component, we note.that using an émissivity
=2 leads to unrealistic D/G mass ratios. ' -

.

- For Haro 11, the observed gas mass leads to a-higher D/G mass
ratio that expected by current chemical evqutlon models It also does
- not faII on the SK*law. .
o ° R ‘ :
- -=We enIarge the sampIe and study the effects of using the submm
constraint in the dust mass estimate of-a galaxy.: This effect could be
linked wrth the metalllolty of the galaxy
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