A Multi-wavelength MOCASSIN Model of NGC 4449
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: ABSTRACT  NGC 4449
.. We present a photoionisation model of the blue compact : 1 .
° _dwarf galaxy NGC 4449. In our model the central ionising I:uzs-it_la:gc(eo/H) g.§3Mpc 2l i
- source is described by a synthetic stellar spectrum : R, 1: 8 (2.2 kpc) 3
¥ generated by Starburst99 (Leitherer et al. 1999). We use 4 - R 5 11:’ 6 ('14 2 kpc) J y
.. MOCASSIN (Ercolano et al. 2003, 2005, 2008) to solve the .. ° M"‘ 2.0 x 10° M 3
. radiative transfer for the coexisting gas and dust phases. M"I 2'0 x 10° MC 2,b
* The best matching model reproduces the global optical Iod 5 ¢ 4
e A g(L+a) 40.82

emission line fluxes and the observed spectral energy Uiy

distribution (SED) spanning wavelengths from the UV to ik iKarachentsev (2005); “Engelbracht et al. (2008);

sub-mm. Our technique can be used to deduce underlying *Swaters et al. (2002); “Hunter et al. (1999) § 4
» stellar components and derive spatially resolved physical o :ferI:::rti:::I;:::mlisol-lm colour temperature oy

.
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data from Engelbracht et al. (2008), Hunter et al. (1986), Herschel SAG 2 (PACS and SPIRE), Béttner et al. (2003) v ‘.'(

and the archives of GALEX, Swift/UVOT, SDSS, 2MASS and Spitzer/IRS

B S A e RESULTS & DISCUSSION

Our MOCASSIN model matches the observed SED of NGC 4449 and most
of the available global emission line intensities (Kobulnicky et al. 1999).

. ' The best matching spherically-symmetric. model was set up using ..
.. * ' 80x80x80 grid cells extending to the physical radius of 2’.7 (3.3 kpc) ‘#*
g from ‘' the central ionising source and containing a distribution of -
- 1.5 x 10° M. of gas.and 2.3 x 10° M- of dust. i

Two continuous episodes of star formation were assumed. The best
matching model requires. continuous star formation over the last 6 Gyr, _
and the ranges of 6 Gyr to 120 Myr (SFR-of 0.2-0.3 M; yr'') and 120 Myr .
to present (SFR of 0.06-0.12 M. yr*) for the two episodes. The dust *:
composition used in this model was 95% amorphous carbon and 5%
" PAHs following the description of Draine & Li (2007). These results agree , -7

NGC 4449 T

SDSS — e with' observations: Annibali et al. (2008). deduce continuous star °
: . . ~_formation activity over the last Gyr from resolved stellar population ,
S S * studies, the presence of young Wolf-Rayet stars was suggested by Martin ’-“_ <
FUTURE WORK & Kennicutt (1997) and the existence of an underlying population with
the mean age of 3-5 Gyr was deduced by Bothun (1986).
MOCASSIN has been used with success to produce . 5 A : BhIEr o ’
a 3D model of the planetary nebula NGC 6302 Reforoncan:
(Wright et al. 2011). Our aim is to apply these Annibali, F., et al. 2008, AJ, 135; 1900 Hunter, D. A., et al. 1986, ApJ, 303, 171
modelling techniques, together with Spitzer/IRS  SEuihh ¢ B 050000 T8 000 403 Karachentsev, 1. D. 2005, A3, 129, 178
maps and the new spatially resolved measurements Draine, B. T. & Li, A. 2007, ApJ, 657, 810 Kobulnicky, H. A., et al. 1999, ApJ, 514, 544
acquired with Herschel/PACS integral field unit Engelbracht, C. W., et al. 2008, ApJ, 678, 804 Leitherer, C., et al. 1999, ApJS, 123, 3
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