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FOREWORD GOAL STRATEGY
Hi-GAL is a survey of the galactic plane in the The existence of analogous surveys at shorter We Wi.Sh to study the carliest stages of the Using the CORNISH survey of the galactic
range |1] < 60° and |b|<1°, making use of PACS (GLIMPSE & MIPSGAL, MSX) and longer formatlen of OB-t}lpe Stars through a . plane at 5 GHz (Purcell et al. 2008, ASP Conf.
& SPIRE in parallel mode. (BOLOCAM, ATLASGAL, CORNISH) comparison of their radio and IR properties. Series, 387, 389), we searched for the radio
wavelengths provide us with the unique Here we present a preliminary analysis based on counterparts of the compact IR sources

Images of the continuum emission at 70, 160,
250, 350, and 500 um are obtained, with angular
resolutions from 5” to 36, corresponding to
~0.1 and ~1 pc, at a distance of 5 kpc.

opportunity to determine crucial physical the two galactic fields (2°x 2° centered at 1 30° identified in the two SDP fields (Elia et al.
and 1=59°) observed in the Science ‘ 2010, A&A, in press). The corresponding
Demonstration P spectral energy distributions (SEDs) were
P e\ ! reconstructed using also the MSX, MIPSGAL
— | TS i 24pm d BOLOCAM 1.1 mm continuum data
| 9 (see €.

parameters of the deeply embedded stellar
population 1n star forming regions.
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Images and SED from the near-IR to the sub-mm
(MSX and Herschel data) of a radio source (from
the CORNISH catalogue). In the Hi-GAL compact

source catalogue this corresponds to source number - 4\ ; | ' BN | | & RE SULTS

897. The small ellipse at the center indicates position
and size of the 5 GHz continuum emission. The
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instrumental half-power beam width is shown in the =) (vam\\% (VR i o o C/ O"So:of CORNISH souree@o not have a Hi-GAL
bottom right of each image. LN Bl @\ counterpart: their radio fluxes an%speetral indices

indicate that they are extragalactic objects (see
Fig/2)

U 30 ‘associations Hi-GAL & CORNISH found
o
e 5 out of 30-ar€ detected in only 1 Hi-GAL band

Out of the remainin o 25 sources, 7 are known
Plapetary Nebulae (PNe) and 3 have too
complex/extended IR emission

usefulradio + IR sources (14 with known
‘ Russeil et al. in prep.). For these we

stance —
%&,ﬁ eted the SEDs as previously explained

)
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Same as Fig. 1a, for source 598 of the Hi-GAL i A . ¢ _' *1 A The mean size at 5 GHz 1s 5 arcsec.
compact source catalogue. Note how the source _ ”y S . TRy - ‘
gets stronger at longer wavelengths, unlike the = 35, L A o J " ' 0
nearby source to the SE not detected at 5 GHz. pp—— S == — _ ' '_; : e . 5 Y LL HOD e —_—
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. _ spectral mdices o . e 1
-l = CORNISH radio htegrating the emission-under the SEL (:j forming in that regton, dnly\O- and early B-type
i ' | & sources in the SDP % stars contribaite’ significantly to L., . Thus, one can
28 | fields detected also at 4 ' g | — 0
. | | A = 20cm (MAGPIS). Note [R5 he radio luminosity, L5GHz© A S5 use the ratio |L{ \, /I, to gstablish the content of
i 70um | 7 Oper | - enai : . :
z =" | how sources without ere the 5 GHz flux density has’bgen measured high-mass stm th S[uster and their evolutionary

Herschel counterparts in the CORNISH mas DS

have lower spectral &
indices, consistent with

stage: higher L., 71, ,'should indicate more
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being non-thermal T, .. The dust (gas) temperature, from the peak of O numerous/more SVOlV /0B stars.
emitters, 1.€. . i . .
extragalactic objects. . the SED During star@rmatlon a sighificant fraction o ﬂQ
| Q -2 0 2 _ \Y | ﬁae gas massgﬁthe part ental molecular Elump, mass of the parental clump 1s-expected10"go 1nfe
tral index 20cm—6 0 Cts 1 |
Figure 3 spectral index 20cm—6cm from the 500 um flux measured-with Herschel. stars. Therefore, one also expgcts the ratjo 1‘}5/[/ b
Spectral energy distributions of the 15 suitable Hi-GAL sources with CORNISH counterparts. o o - - assumlng =1l % to decrease with time.
‘ Note how the Herschel fluxes (red points) are crucial for an accurate estimate of the source A i o F1 gure 4 S Q <
luminosities. The blue point indicates the CORNISH measurement, while the black points 4 (: | : &7
denote the MSX and BOLOCAM fluxes. The numbers correspond to the entries of the HiI-GAL e The.numbers correspond to the DISCUSSION '
‘ compact source catalogue (Elia et al. 2010, A&A, in press). © sAE e | entries oflthe band-merged Hi- O Q '
. - s seiussosnssssins GAL catalogue of compact . 0 - : : : o As
e SDP fielde. The red L., vs L, (Fig. % of the sources fall in the Loy /NS M/L, , (Fig. 5): This plot 1s distance
P i b _.. N - - : : : . .. : o
P ——— S line indicates the maximum radio region of the plot e the radio flux 1s-due to"a wdependent, as luminosities and mass scale/like Q
/0 S SR S luminosity at 5 GHz assuming that ] ) 5 A i ] ) Q
/ P el L, comes from a single ZAMS single OB star or to a cluster of stars with total d°. Some correlationgds seen, suggesti at
[ i iagrl ga(?:ng;feggz)migz Shaded luminosity equal to L, (we assume a Salpeter evolution coyld proceed from the bott ght to O
/ i e e e e | T — ) . > . : -
i expected if L, is due to a cluster IMF). No point should fall above the red solid the top left, as expected if gas mass.g
e with a Salpeter IMIF. The green curve, as this is a robust upper limit to Ly, OB (proto)stafs,/the Lyman continuym grows,
A 7 number 1S a source undetected at . . . . . z and the SSOClated I . 10 unde -
500 pm. The arrow shows how a obtainable from a single star with luminosity L, .. ¢ 4 s s108> eb
fozsmmm i e point would be shifted if the Cr e " : expansion. This 1S confirmed by a simplifi¢d
7 i S distance 1s increased by a factor 2. The sources with “radio excess” could lie at a . 2 ‘
e Sources above the redzurve move . . model & sSuming accretion onto_the roto)star at @
_ porees aoove T1e rec curve larger distance than adopted by us, but might also Fivcot ont ) 6 the dat o
--------------------------------------- , . . . ixed raté. In Fie. ¢ data points are compared
distance 1s adopted instead of the be different types of ObJeCtS dCSGI’VIDg further . . p ik :
ear. . .. v1th three.evelutionary tracks obtamed with our
investigation. ’
model.
i CONCLUSIONS
e 5 .. : E p Our preliminary analysis based on a very limited number of
igure —e % igure ; . | ...
4 N e sources provides us with three indications: FUTURE PERSPECTIVES
4 Distance independent plot ™ Same as Fig. 5, with : . u
for the 15 Hi-GAL g | overlayed three 3. Most Herschel+radio sources are compact HII regions The results obtained have limited statistical
g)ﬁm)es Wltth radrlto %5}1 c%: evolutt}onarbt' tra?kfof?r powered by one or a cluster of OB stars reliability, due to the low number of sources.
Z) counterpart. C dCCrction ra ) ) g
N poinﬁ;g to the right x (;fafk)o 0 e(sr;d) 10 Extrapolation to the whole region covered by
B , . , . 44 . 29 : )
r corresponds to an upper £ SM, yr (green). The 4. A handful of obJ ects present a radle excess which the Hi-GAL survey suggests that ~1000
P, ; limit on M for the source E offset between data points cannot be explained as free-free emission from an HII compact sources with radio counterparts
not detected at 500 pm. S and model curves may be region. These could be located at a larger distance than should be detected, providing us with an
We suggest that evolution > | | explained if only <10% : ?
. F W assumed by us or belong to a new class of objects.
could proceed in the of M, is accreting onto Y & J excellent benchmark for our study of the
direction outlined by the - : ' 19<1 1o h-
) u y the star. The red arrow 5. We find a correlation between L., /L, , and M/L, , that radio emission from high-mass young stellar
red artow. ] ; . indicates how evolution , ) objects.
0.01 . 10® 107 105 10 104 105 102 10 10° 10" 10° Droceeds. can be reproduced with an evolutionary model of a
M L M./L .
gos/ oot Mo/ Lo) Mgas/ Lot (Mo/Lo) (proto)star accreting mass from the parental core.
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