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RCW175 Observations

o RCWa1y5 has been observed extensively all the way from
radio to mid-IR wavelengths.
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RCW175 Observations
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RCW175 Observations
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Cosmic Background Imager (CBI) data at 31:GHz
(Dickinson et al. 2009)
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RCW175 Observations
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Herschel HiGal 70, 160, 250, 350 and 5oopm data
(Molinari et al. 2010)
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RCW175 Observations
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Spitzer MIPSGAL 24pum data (Carey et al. 2009) and GLIMPSE 8um data (Churchwell et al. 2009)
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Morphology of RCW175

o Galactic Hll region originally
identified by Sharpless (1959)
o Consists of 2 separate

G29.0-0.6

o
B components, G29.1-0.7 and
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RCW175 Observations

BCO (1-0) data from the Galactic Ring Survey (Jackson et al. 2006)

50.9 km/s
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Galactic latitude
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o CO traces the compact component G29.0-0.6 and the dust filament
along the edge of G29.1-0.7.
o Similarity between the CO data and the Herschel data.
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Dust Modelling

o DUSTEM (Compiegne et al. 2011) is a dust emission model based

on the formalism of the Desert et al. (1990) model.
o Previously been used to

characterise the dust
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Dust Modelling

o Use IR data 8, 24, 70, 160, 250, 350 and 5ooum.
o Convolve all maps to common angular resolution of 35 arcsec.
o Use DUSTEM with grain species:

o PAH°+ PAH* => PAHSs
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Dust Modelling
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o Xerr <1 => use Mathis et al. (1983) radiation field extinguished by dust
o Xgre =1 => uUse Mathis et al. (2983) radiation field
o Xere > 1 => use Mathis et al. (1983) radiation field + 40,000 K blackbody
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Dust Modelling
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o DUSTEM combines the optical and thermal properties of the grains
with the given radiation field to produce a temperature distribution for
each bin of size for each dust grain species.

o Only BGs in thermal equilibrium, therefore we compute the median
temperature for the BGs and use this as an estimate of the dust
temperature.
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Dust Modelling
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Compute flux densities of RCW1y5
from the radio to the mid-IR using
aperture photometry.
This is an update of the SED
produced by Dickinson et al. (2009)
for this region.
We simultaneously fit the data for:

o free-free emission

o spinning dust emission

o thermal dust emission
Possible synchrotron contribution
from nearby SNRs.
We model the thermal dust
emission using 2 components to
represent the cold and warm dust
as we know the entire region is not
at one temperature.
We fit a generic WIM spinning dust
model.
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o Use the MIPSGAL Point Source catalogue (Shenoy et al. in prep) which is
band merged with the GLIMPSE (3.6, 4.5, 5.8 and 8um) and 2MASS (J, H

and K) source catalogues.
o We select only sources

with > 95% reliability, and
find 95 sources with
vicinity of RCW1ys.

o TofindYSOc we
implement a colour-
colour selection criteria
adopted from Rebull et
al. (2010).
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YSO Candidates

o Use the MIPSGAL Point Source catalogue (Shenoy et al. in prep) which is

band merged with the GLIMPSE (3.6, 4.5, 5.8 and 8um) and 2MASS (J, H

and K) source catalogues.
o We select only sources

with > 95% reliability, and
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Origin of the AME
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Origin of the AME
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Origin of the AME
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Origin of the AME
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Origin of the AME

The Orion Bar in the Orion
nebula

Exposed to a strong
radiation field => PDR
Many studies on this
region.

One such study by
Bernard-Salas et al. (2011)
which shows the
stratification presentin
PDRs.

IRAC 8um

Bernard-Salas et al. (2011)



C. Tibbs AME Workshop, Manchester 2nd — 4th July 2012

Origin of the AME
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Origin of the AME

The smallest dust grains producing the spinning dust emission are sensitive to the
ionisation state of the gas, i.e. the abundance of the major charged species.
Therefore, one would expect that the spinning dust emission is also sensitive to the

ionisation state of the gas. Recent work by Ysard et al. (2011) has shown that this is
indeed the case.
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Conclusions

o We have performed a detailed investigation of RCW175 using data from the
radio to the mid-IR.

o RCWays consists of 2 Hll regions, G29.1-0.7 and G29.0-0.6.

o Both components appear to be interacting with each other, and G29.0-0.6 may
even have formed as a result of the expansion of G29.1-0.7 into the surrounding
ISM.

o DUSTEM has been used to produce parameter maps of Ypu,,, Yyse, X ere, NH and
Tdust'

o AME is originating from both components of RCWa7s.

o The AME is not spatially correlated with the YSO identified YSO candidates.

o The AME is correlated with the exciting radiation field in both components.

o This suggests that the AME is due to electric dipole emission arising from spinning
dust grains spun-up by photon-grain interactions.

o The AME in G29.1-0.7is not correlated with the PAHs in the PDR and we
speculate that the major gas ions may be contributing to the observed spinning

dust.



