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@ The HERITAGE Point Source Catalogs @

Matches to previously-classified objects:

Evolved Stars
PNe
SNR

YSOs

Tas e A0 o
Dust Clumps

A
A
LY
.“.
@® % o
ofo e .’“o
0 00 °

.
SR 1)
X

g o Oy e o
0% ? o
b,

L A

L

o
o,

Low Background ngh Background
. TrTTTTT

LMC
YSOs 1424
Evolved Stars

Evolved Stars 10514 3 PNe

Full List (@ Full List s * SNR
Detected in 2 Epochs D tected in 2 Epochs 5 - > : ;

( Coeceanzteods | | Opecmangteds b Galaxies 1355

100 1000 100 1000
Fluxosq [mJy] Fluxoso [MJy] l)N o 79 12
Figure 3: Completeness curves for SPIRE 250 pm created SNR 9 0

from the false source injection test, which show the
a — most are likely mismatches to SPIRE-only sources.

percentage of false sources recovered as a function of flux. b — previou tudies restricted their search to behind the f fi f
. 5 . — S S 2 g ‘ o . . . . . . . . . : .
e et sl yght panels are for sources within a.low (<10 body of the SMC. and hence we find no matches in the Figure 5: Positions of previously-classified objects that have coincident far-IR point
MJy/SP) and hlgh <> 10 MJy/SP) background, respectlvely. The outskirts of the SMC or in the Bridge. \SOUI'CGS. 4
vertical lines mark the Full List 90% completeness limit at

| each background level.
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Identifying background Galaxies:

Table 6: Parameters of Extracted Point Source Catalogs
Parameter PACS A (pum) SPIRE A (pm)
100 160 250 350 500

LMC

Total Number in extracted List 8686 27136 48082 38482

Number in Catalog 4164 25445 22082

FWHM of extracted source (”) 8.6 2.6 18.3 26.7

SMC

Total Number in extracted List 1353 58 11923 11669 .

Figure 2: POlnt source ﬂux uncertaint‘y Number in Catalog 898 1590 5465 5313 )¢ L e o TS e G A R S o so—— ST Figure 7: PO Sitions Of

. FWHM of extracted source (”) 88 126 183 267 39, e SRR e O able/Possible Galaxies - Not Probable/Possible Galaxies :
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and SPIRE 250 pm sources. Lines of low background (MJy /sr) <15 <25 < <5 <2r ' S e K R o LMC determined to be
constant SNR are drawn to gu1de the low background 90% completeness limit (mJy) 45 150 5 50 . : ; ' probable or possible galaXieS

high background (MJy/sr) >1F >25 > >5

eye' The blfurcatl()n Of the PACS high background 90% completeness limit (mJy) 5 400 3 400 > e dV5% ' <1€ft> and thOse that are not
uncertainty is caused by areas of high i TR ~ |(right). Probable/possible
striping in the images. The HERITAGE catalogs can be downloaded from the /erschel 5 S R e T STy B S5 : | ealaxies reside in the outskirts
~ Science Center: http://herschel.esac.esa.int/ 5

of the galaxy where the

background emission 1s low,
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Figure 4: The positions of sources in the LMC as a function of the number of bands the sources are o v ~ diswribution for
detected in. Sources detected in PACS are detected in blue, while those detected in SPIRE only are red. BRI RS e the HERITAGE
Figure 6: Positions of sources in the LMC on probable/
1 band 2bands 3 bands 4 bands 5 bands the SPIRE 500 pm image. Sources are color- ~ possible galaxies
R e E gK ’ coded from smallest to largest SPIRE 250 and that | L.
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6 The Embedded YSO Popul ation | The table below documents the number of sources identified .In .Fig}lre 10, we show the far-IR color e Other <HOH'YS O> SOUI‘CQS

T in the HERITAGE data as being candidate YSOs (with a 24 — indicative of dust temperature — of
Y50s are bright at Herschel wavelengths because they are micron detection) and dust clumps (without). HERITAGE YSOs and dust clump
surrounded by dusty gas that is warmed by the embedded source. candidates in the LMC. Cooler sources Supernova Remnants

However, clumps of dust can also be warmed by the interstellar radiation _—_ are located to the u]g;per right, and SN1987a (Matsuura et al. 2011) LLHa 120-N132D
field (ISRF). Dust around YSOs and dust warmed by the ISRF can be i e e O e .

warmer to the lower left. Sources with a E PACS. 1005Bion F PACS 160 fiGion
indistinguishable photometrically in the far-IR (Figure 9). 4,680 (1 018) 1,120 ( 400) 24 pm detection have warmer dust
candldate temperatures than those without,

T T
-@ R=5x10°AU, piav=10"""gcm

: ) g S indicating the presence of an embedded
® R=1 xl();z\U pm.ﬂ(J hcm ‘ star , . . . .
B Rood0AU by 0 eem oar =10 L source that is heating its surroundings.

> R=1x10"AU, p@=10 1y g cm

| M ISRF =100 x ISRE,, war =10° L The Herschel PSF FWHM 1s 2-10 PC,

'l ISRF = 10 x ISRF

B ISRF =5 x ISRF )
m e o T T T e e N T ] GO the very cool dust temperatures
implied by Figure 10 are unrealistic. The

in parentheses is the number/percentage of those that were | = : : : :
: : : : increasing FWHM with 1ncreasing
previously identified as YSOs by Spitzer. :
wavelength causes more material to be

included in the beam at longer
wavelengths, thus causing artificially
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Figure 9: /lerschel PACS color-magnitude diagram. The Hess diagram
1s of HERITAGE sources. The shaded regions in the center panel are
for a starless dust clump illuminated by an external ISRF of varying
strengths. The right panel shows dust warmed by an embedded
source. Note that with sufficient incident radiation, a starless clump
can imitate in color a YSO at these wavelengths.

1 arcmin

diagram of non- reddening.
galaxies in the LMC — , = R71
HERITAGE image S. LMC-HER27456 4 % 1 . LMCHER-13142 " “m (Boyer
Sources with a 24 micron | x|, X . et al. 2010)
detection are shown in *j \ ,
magenta contours, while | X I References:

: Boyer et al. 2010
R those without are shown s | sk o X T |
Mid-IR photometry can help to distinguish starless clumps from true _ in cyan. Positions for W S SUUSNEN. | | AV SESu— 7 Vot ot 2 9011
YSOs — clumps with an embedded source will be sufficiently warmed by E il several temperatures of S e Meixner et al. 2006
the central star to be bright at Spitzer wavelengths. Matching the e emll < 'cybodies are also : : : | Meixner et al. 2013 (submitted)
HERITAGE catalog to the MIPS 24 pm SAGE catalog (Meixner et al. marked. one with a 24 ym detection (right) and Rigby et al. 2010

2006; Gordon et al. 2011), we identify the sources most likely to be YSOs. Fsgo /1o Yy without (left). | f ¥ Whitney et al. 2013 (submitted)
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Figure 11: Greybody fits to two sources:




