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MIPSGAL 24 microns compact bubbles catalog

e ST _TrReTEm.
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e & 428 MIPSGAL bubbles (MBs) identified from visual inspection of.the MIPSGAL &
SUIVEY (carey et al. 2009) 24 MiCrons mosaic images %;‘.
‘ s General properties 2
"’:: — Sizes about a few 10” (95% smaller than1’) '_ ..
. —  Fluxes about a few 0.1 Jy (85% smaller.than:1'Jy) ﬁ'

o — Average density,around 1.5 bubble per square degree

L 0.5 /:sq.deg. (4th quad.), 1 / sq.deg. (1st quad.), 2///sq.deg.i(near. G.C.) ’
B - Counterparts %

N — 25% show a counterpartiintMIPSGAL 70 microns images « '

h — 10% show a counterpart at/8/microns (GLIMPSE, senjamin et al. 2003) £ i.'.‘
]? » Central source -
> —  15% show a centralisource at 24 microns
i x — twice as much show a central source in 2MASS and/or GLIMPSE
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IVIIPSGAL 70 mlcrons counterparts
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ldentification
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Why,do we care? ,.:.-_"-'-..A
Evolved stars are:

— significant contributors to the ionizing photons budget and kinetic energy.released in the * %
ISM;throughitheirintense winds and radiation (crowther et Dessart 1998). : -.“‘
— the main sources of dust in the Galaxy,and beyond. -"':-".,.o
Massive evolved stars believed to be presentiin the Galaxy are stillimissing? (shara et B
al. 1999): iigke
— about 2500 PNe are known in our. Galaxy,but only 224 central stars with spectral types
are reported in the Strasbourg-ESO Catalogue of Galactic PNe (acker et al. 1992; Acker et al. 1996). ; S
— atleast 1000 WRs stars are expected to be located within'our.Galaxy (van der.Hucht .. >
2001), but only;300/have been observed so.far. (van der, Hucht 2006)- ' .'
— only a few tens of.LBVs'are known oridentified as candidates (ciark et al. 2005). :
-
R

Therefore, it is essential to hunt for these evolved stars in order.to determine their,
true nature , obtain an accurate census ofithe dust production in the Milky Way as

well as in other, galactic systems and better.understand their.interaction with the
ISM
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Near-IR |dent|ﬁcat|on
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0 Panmar/Tspec observatlons of 16 MBs (current semester)* el
- ’.e‘ ’ ’ A .

@téeveral late-type stars : o f -

© — Atleast 2 new cLBV i

N

Several shells detected in near-IR em|55|on lines (H'I)
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Near-IR identification

., ’."‘.,_'"_ A

Wachter.et al. (2010) and Gvaramadze et al. (2010) conducted similar,observations
(near-IR and optical spectroscopy.of.the central source):

—  Wachter et al. (2010)
» __Selected.MIPS24 shells with central source in‘2 channels among 24/8.0/3.6/Ks/)

* 62 bubblesselected, 38 observed, 35 new identifications, 10 previously known

* About 50% late-type stars
* Early-type stars: 4 WR, 4 Oe/WN, 5 Be, 6 LBV, (candidates)

— Gvaramadze et al. (2010)
» Selected MIPS24 shells with detectable central source
* 115 bubbles selected (MIPSGAL + Cygnus-X), about 24, observed, mostly LBV, blue supergiants

and WNL
—  Poster.67

Near-IR is'a powerful tool to identify the' MB but limited to those witha central

source (about 25%)

' 8> e 2
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How?

Near-IR or. optical spectroscopy of,the central source

Biased towards MBs with an IR central source
Palomar/TSpec observations of the centralisource of 16 MBs

Detection of several shells
Similar. observations: Gvaramadze'et al (2010), Wachter. et al (2010)

Mid-IR spectroscopy. of the shell

Identification of the MIPS24 emission’s origin

2 proposals accepted: 11 MBs in low-resolution (GO5) and/4 MBs'in high-resolution
(DDT, right before end of cryo mission)

Unique set of observations

Other. (not discussed here):

eVLA, Herschel/PAGS
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Mid-IR identification

4 DUST-POOR MBS e

M ¢ ° Broadband :
N — “Flat” morphology at 24 microns * e
— NollRicentrali'source -

.8 ‘ — No IRAC counterpart
(o —  Weak MIPS70 counterpart

-

. IRACS MIPS 24 MIPS 70 IRAC 8 MIPS 24 MIPS 70 .
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B - Spectrum % |

— Very high excitation lines ([OIV]25.9; [NeV]14 3'and 24.3) -"‘ .
— [NeV]14 3 and 24. 3 >> [Nelll]15.5 >> [Nell]12.8 «‘-
— Very weak contmuum (contribution of: 15% and 30% to MIPS24), no PAH features &
3 ¢ — Similar to SMP83 a Magellanlc C|0Ud PN (Bernard Salas et al. 2008) <
Liag ; v RS S By ST IR ’ L
and a ‘dust- free SNR%in Cepheus (Morris et . 2006) Iater identified as| a PN (Fesen & M//lsav/jewc 2010)
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| Mi-IR deﬁction

MB4001
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# ‘@E ~
| - © Broadband ; ‘

—  “Torus” morbhology at'24 microns

—  Centralisource detectediin 2MASS and IRACchannels

l*uﬁ

(not in MIPS24)

— No counterpartin'IRAC or MIPS70
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i
- 1 [si18.7/33.50 % 3
= few 102 cm: (A/exande?et al. 1999)

If shock, [NeIII]15 5/[Ne||]12 8 P
— shock of/200-300 km/s (Hewitt et al. 2009)

o s é,_: A
But, in those conditions, [Felll]22:92 would'not be the only.ironline™

[Fell]17.9,24.5 and 26.0 would be at least 10x brig‘hter than [FeIII]22.92

K
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o, IRfexcess for the central source A ,' W T onn e
= unresolved urcumstellar disk o&hot dust near L. s
the whlte dwarf (I|kethe HeI|x Nebula ¥
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DUST RICH MB (2)

28 . shelllike MB

Y- AN

—  Counterpart'of.the MB at'70 microns
— Central source in 2MASS, IRAC and MIPS24

B .« | BV.candidate from near-IR observations of the central source wachter et ai 2010
s Spitzer/IRS towards 2 positions: the central source and the shell

i 10 1‘5 zlo 2‘5 310 sls __w 15 2‘0 zls slo 3I5 P g e
_SE— - A (microns) _ A (microns) . 5 R
Stormy Cosmos: The Evolving ISM from Spitzer to Herschel and Beyond
1-4 November 2010, Pasadena, CA




I\/I|d IR |dent|ﬁcat|on

DUST RICH MB (2)

* Spectra
—  Continuum dominated: long wavelengths continuum from outer shell

Y- AN

— Many [Fell] lines: arise from central source
Absorption features: from IRDC along theiline of sight

i 10 1‘5 zlo 2‘5 310 sls __w 15 2‘0 zls slo 3I5
P _ A (microns) _ A (microns)
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Herschel mvestlgatlon
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CONCLUS|ONS

| . | 428 MBs detected'in MIPSGAL 24 microns survey
— 15% previously identified objects (only evolved stars)

—  85%'unknown objects

B - [dentification

. — Near-IR spectroscopy. of the central source/(25% of MBs):
A * half late-type
$,z: | * half early-type
i Y . significant increase of known/candidate WR and LBV.
N — Mid-IR spectroscopy,ofithe shell (and central source!if present):
-"'_;':"'.'._ * unique sample to constrain the nature of . the MIPS24 emission
‘,? % * PNe,WR and/cLBV.
0 —+ Far-IR spectroscopy.(?).and photometry,with:Herschel
' ,r Stormy Cosmos: The Evolving ISM from Spitzer to Herschel and Beyond
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physical dust model developed at IAS (Orsay, France)
in collaboration with CESR (Toulouse, France) and
CITA (Toronto, Canada) now available online!

Complegne et:al. 2010,,accepted for publlcauOn ln ¥
A&A?"(http //arX|v org/abs/lOlO 2769)~ 1.
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