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Introduction
Star formation and its feedback on the interstellar medium (ISM) are key processes to understand the evolution of galaxies. The Magellanic Clouds are
neighbouring galaxies actively forming stars, at low metallicity, and close enough to zoom into details of different ISM phases. Our aim is to model the gas,
dust and stars in different star forming regions in the Magellanic Clouds, using photoionization and photodissociation models (Cloudy). This work focuses on
N11, the second brightest star forming region in the Large Magellanic Cloud (LMC).
N11 in the Large Magellanic Cloud

N11B : a very young region

Figure 2:Three color image from HST; red: [NII], green: Hα, blue: Johnson B band, contours:
[SIV] Spitzer IRS.

I Focus on N11B, a young
(≤ 5 Myrs) triggered star
forming region
I Ancilliary data: Herschel PACS
and SPIRE FTS, ALMA...

Figure 1:Left - LMC observed with Spitzer 160µm. Right - Three color image from Spitzer
IRS; red: [NeII] 12.8µm, green: H2S2 12.3µm, blue: [NeIII] 15.6µm
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LMC: 0.5 Z , 50 kpc
Spitzer IRS spectral cubes (from 5 to 36 µm)
Reduction with CUBISM
Short and long slits
Lines detected: [SIII], [SIV], [ArII], [ArIII], [NeII], [NeIII], [OIV],
[FeII], [SiII], H2, PAH

I Peaks shifted: probes of different
ionization conditions
Figure 3:Radial profile of a few Spitzer midinfrared lines across a cut through the map

Models
To investigate the effect of different radiation fields we use two stellar radiation input sources : one with a black body law, the other with a WM basic stellar
atmosphere model, both at Teff = 45, 000 K . We generate a grid of densities (n) and ionization parameters (U) using Cloudy (v17.00).
Probing the ionization parameter

Density diagnostic

The WM stellar atmosphere model has a harder
high energy cut-off than the
black body model.

Figure 4:SED of the two models for the central object

Comparison of
models & obs.
I log(U) upper
limit [-1.8,-1.4]
I log(U) lower
limit [-2.9,-2.3]
Figure 5:Ratio of Neon lines of different ionization stages, for a grid of densities
(10 − 104 / cm3), with a black body law.

I log(U) upper
limit ∼ -2.3
I log(U) lower
limit ∼ -3.2

Figure 6:Ratio of Neon lines of different ionization stages, for a grid of densities
(10 − 104 / cm3), with WM basic model.

Figure 7:[SIII] line ratio, to probe the density.
Model values: black; PyNeb: blue; obs.: gray

Figure 8:Density map inferred from
[SIII] 33.5µm/18.7µm. Contours :
[SIII] 33.5µm.

I Good agreement between models (black) and theoretical ratio (blue ;
PyNeb python library)
I Upper limit on density : n ∼ 200 − 400 cm−3
I Spread of values exceeds theoretical and model values, due to low
detection of lines in certain places
Further work
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Realistic model of stellar population (starburst99)
Add constraints from other observations
Constant pressure models
Investigate geometry effects on models
Model and compare with other regions : N44 (LMC), N76 and N83 (SMC)
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