Dust Propertics in the ionized

gas of thc
Large Magc"anic: Cloud

Déborah Paradis, SSC/CESR
Roberta Paladini, SSC

Alberto Norfega~Crequ S55C
Guilaine Lagac/m, JAS




Context

» Detection of dust emission associated with the diffuse H+ gas difficult

A few Galactic detections:

» First indirect detection by Lagache et al. (1999) [100-1000]um at high Galactic
latitudes

» Lagache et al. (2000) confirmed the first detection BUT detection questioned by
Odegard et al. (2007)

e Paladini et al. (2007) derived emissivities associated with the HI, CO and H+ gas
along the Galactic plane (6=1°), [0um-20mm]: T/ = 26.7K (TS =19-20K)

=> First detailed analysis of H+ gas in external Galaxy
=> Dust properties could vary according to the gas phase
(Depletion of PAHs observed toward some Galactic HIl regions (Povich et al. 2007)

but disappearance not systematic)

Spitzer (3.6-160um) data as part of the SAGE (Surveying the Agents of a
Galaxy’s Evolution, Pl: M. Meixner) Legacy Survey
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LMC ' . Spitzer.3.6um (blue), 8um (green) & 24pm. (red)
Located at = 50 kpc ;5 ~ # - ’f-‘ ' Meixner et al.. (2006)
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Regimes of the iohized gas

- Sow

3 regimes defined using:

- the SHASSA map

- the Kennicutt & Hodge (1986)
catalog

- case 1: diffuse ionized gas
n, = 0.055 cm (Galactic average
value, Haffner et al. 2009)

dgone (degree)
1

Suono (degree)

» case 2: typical HIl regions
n,=1.52 cm3

« case 3: bright HIll regions (30
Doradus excluded)
n, = 3.98 cm™3

Boo00 (degree)

Due to the limited sensitivity,
the 5GHz Parkes data can
only be used for case 3
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«* Single radiation field component alonqg the LOS

10—16: —
Iv - YBGIVBG(XRF) + YVSGIJ/SG (XRF) + YPAHIVPAH(XRF) _
g -7 |
with Y : mass abundances relative to H z "
s
|, : computed using an updated version of the Desertetal. < . i
(1990) model (DustEM, Compiégne et al., 2008) g Mathis RE
- 4 Myr cluster RF (Galev*)
=> Y : determined by fitting to the data for the best X Lo S
0.1 Y (Mm) 1.0
< Composite radiation field components along the LOS available at htp//www.galev.org
- Local SED combination (Dale et al., 2001) ™y pE\X
- Model: DustEM 7 = Eizj M ( RE ) RE
E,‘EJ'XRF?’.
Y Solar RFs Y 4Myr-cluster RFs Y (Solar RFs+4Myr-cluster RFs)

= Y : determined by fitting to the data for the best a
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Case 2- Ha
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v Dust emission in H+ dominant

v Tywarmer in H+ (23.7 K ) than in HI and
CO (18-19 K)

/(YPAH/YBG)H+ =1/4 (YPAH/YBG)HI
=1/10 (Ypar/Ypa)©©

v A of the NIR continuum in the H+ phase
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Results: case 3-bfight HIT regions
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v Results for both gas tracers are in agreement
v/ Same results as in case 2:

- Dust emission in H+ highly dominant

- T4 warmer in H+ phase (26.7 K)

- low (Ypar/Yge) 7

- high (Ypan/Ygs) “©
. -A of the NIR continuum in the H+ phase
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4 || v/ PAH disappearance increases from case 1 to 3
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ASummar.y

v We have carried out the first detailed analysis of the H+ gas in the LMC

v systematic warmer T in the H+ phase: = 24K in the diffuse H+/typical HIl regions and 27 K
in bright HIl regions)

v £,4 INn the diffuse H+ gas of the LMC lower than in our Galaxy, with a difference higher than
the metallicity ratio

v N of (Yp,/Ygs) " and from the diffuse H+ to the bright HIl regions
v Survival of the PAHs in the CO phase
v Enhancement of the (Y, so/Ygs)* comparing the bright with typical HIl regions

v A of the NIR continuum in the H+ phase, which does not correlate with PAH emission
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