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SAGE: Surveying the Agents of Galaxy Evolution
SAGE-Spectroscopy: The Life Cycle of Dust and Gas in the Magellanic Clouds
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e Magellanic Clouds

SMC: Karl Gg’don (STScl) and the SAGE-SMC team. LMC: M. Meixner, K. D. Gordon (STScl) and the SAGE team. MW: ESO/Serge Brunier.
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° Newly formlng stars and evolved dylng stars s

SAGE: Surveying the Agents
of Galaxy Evolution

® Tracing the life cycle of observable matter that
drives the evolution of a galaxy's appearance

® Key phases traced via dust emission in the ISM
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Dust production in AGB stars
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Dusty disc around evolved YSO




SAGE-Spec: The life cycle of dust
and gas in the Magellanic Clouds

® SED spectroscopy program using Spitzer’s
InfraRed Spectrograph (IRS)
InfraRed Array Camera (IRAC)
Multiband Imaging Photometer for Spitzer (MIPS)
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‘oSpitzer S'pac.e_,Telgs,.crOPe '.

InfraRed Spectr ) rap IRS)

Four modules covering fro 540 pm:
Low—resolutlon short—wavelength '5.3-14 Hm
Low-resolution, Iong—wavele’ngth I4-40 pm

~ High-resolution, short-wavelength [0—1 95 um
“High-resolution, Iong—wavelength I 9—.37 um

InfraRed Array Camera (IRAC) & '
Imageg at 3.6,4.5, 5.8 and 8.0 um: "j P
" Multiband Imaglng Photometer (_'L." \
Images at 24, 70 and 160 um ¥
Spectra from 50—100 um ' -.‘,,, .'f,* :




Example IRS spectra

AOR: 14709248 Target: SMP_SMC_2
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Photometry position pitfalls
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Q 010557.3 ~72 00 48 Requested Position : Q 005339.4 ~725239 Requested Position
| \

[ ] o10606.1 720015 Extracted Position [ ] 00533a65 725239 Extracted ?oéition
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90 270 90 180 270
AOR: 6018816 mc-0020 Target: NGC 371 LE 8 AOR: 6017280 mc-0013 Target: HV 11329




Point source classification

1,000 IRS staring mode observations in LMC
(including 197 from SAGE-Spec legacy program™)

~250 IRS staring mode observations in SMC
® Spitzer IRS spectra (A = 5.2—-38 um),

5 5!’{ ; ';l,_-.;_l_:,'r,., Bt

H, o
R O ] . _'_..

: ® Associ =U L BV ' I " C I &
* ol A A e ~ ‘ | 5 A AL N e B i o R
ar P ") ol . e y ® _ S\ S | » k ) - g Al e :
’ -' . " ?.- ". o —','I' ,“,:‘; A 1}\ 2 'y, - ‘ . el L WYL v '_':.-{‘ T e [
-~ N 3 5 - T - : B - 5 ’


http://gaia.local/specclass/
http://gaia.local/specclass/

YSO-| Embedded

Young Stellar Objects
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Evolved stars

RSG C-AGB C-PAGB O-PAGB
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Planetary nebulae and galaxies

PNe Galaxies
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Photometry with Spectra
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Classified as a carbon-rich post-AGB star (C-PAGB)



SAGE-Spec Spectral [&
Classification Tool [
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Interim LMC results

C-evolved @ C-evolved @
O-evolved @ O-evolved @
RSG @ RSG @
YSO @ YSO @
Galaxy Galaxy
Other Other

[J]-[8.0] [J]-[3.6]

Example CMD distributions for 1,000 LMC point sources.

O-AGB, O-PAGB, O-PN and C-AGB, C-PAGB, C-PN classifications are merged into two broad groups.
The cut for RSGs on the right can be clearly distinguished from other oxygen-rich evolved stars.
The greyscale backgrounds show a Hess diagram of the entire SAGE-LMC sample.

Black points are sources that still need to be classified.



Interim LMC results

Code Object Type Count
YSO Young Stellar Obijects 321
STAR Stellar photospheres 35
C-AGB  Carbon-rich AGB stars 152
O-AGB  Oxygen-rich AGB stars 98
RSG Red SuperGiants 67

~ C-PAGB
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Implications and questions

® Spectra act as check on colour classifications
® SEDs should allow calculation of dust budget

® Can we stack spectra for each object type!?

Can we predict bulk photometry from spectra?
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