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Abstract. ThreeGalacticstarformingregionsassociateavith W3(OH),
S209and S187have beensimultaneouslynappedn two trans-IRASfar
infrared(FIR) bandscenteredat ~140and200um usingthe TIFR 100cm
balloonborneFIR telescopeThesemapsshav extended=IR emissiorwith
structuresThe HIRES processedRAS mapsof theseregionsat 12, 25,
60& 100um have alsobeenpresentedor comparisonPoint-like sources
have beenextractedfrom the longestwavebandTIFR mapsandsearched
for associationsn the otherfive bands.The diffuse emissionfrom these
regionshave beenquantifiedwhichturnsoutto beasignificantfractionof
thetotal emission.Thespatialdistribution of cold dust(T < 30K) for two
of thesesourcegW3(OH) & S209) hasheendeterminedeliablyfrom the
mapsin TIFR bands.The dusttemperatureandoptical depthmapsshowv
comple morphology In generalthe dustaroundS209hasbeenfoundto
bewarmerthanthatin W3(OH) region.

Keywords. Interstellardust—W3(OH)-S209—S187.

1. Introduction

The far infrared (FIR) continuumemissionfrom the interstellar dust component
allows one to probe deeperin to the denserregions of Galactic star forming
regions. A long term programmeof studyingGalacticstarforming regionsis being
pursuedat the Tata Institute of FundamentalResearch(TIFR) using its 100cm
balloon-borneFIR telescopeThis programmeaims at high resolution(~ 1) map-
ping in two FIR bandscenteredat wave-lengths~150 and 200 um, beyond the
longestwavebandof IRAS sunwey. The trans-IRAS wavebandshelp in detecting
colder componentof the dust. Several Galactic star forming regions have been
studiedleadingto detectionof cold dust (up to 15K) and its spatial distribution
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(e.g.Ghoshet al. 2000; Mookerjeaet al. 2000). The presentstudy dealswith three
regions selectedon the basisof their associatiorwith powerful molecularoutflow
activity andtheirextended/compbemorphology Theseare:W3(OH),S209andS187
regions.

TheGalacticstarformingregionknowvnasW3(OH),isaveryuniqueandinteresting
sourcefor severalreasonslt is situated~ 13 SEof W3 (main)in thegiantmolecular
cloud, alongthe prominentridge of starformationin the Perseusarm at a distance
of 2.3kpc. It is oneof the mostluminoushigh emissionmeasureompactll region
of shelltypemorphology(Dreher& Welch1981).Surroundingheionizedgas,there
existdensamolecularclumpswhichhostspectaculasourceof OH, H,O andCHz;OH
maseremissionaswell asa bipolar outflow source(Wink et al. 1994). Tieftrunk et
al. (1998) have sunweyed this region in the NH3 line in which they have detected
extendedemission.A strongfar infrared sourceis associatedvith the HIl region
(Campbellet al. 1989). W3(OH) hasreceied a lot of attentionrecentlyfrom cm,
mm and sub-mmwavebandresearcherghoughmostly concentratingon the higher
spatialresolutionof the very centralfew arc secregion. Here we presenthe study
of the distribution of dustin the generalneighbourhoodf W3(OH) (within a few
parsec).

The S209region is an evolved HIl region with visible optical nekulosity in the
outer Galaxy The ionized region is very extendedand luminousin radio contin-
uum. The emissionat 1.4GHz hasbeendetectedover 12 x7' by Fich (1993). The
associatednoleculargas extendsover a region of ~ 14 diametey asinferred from
the CO suney of Blitz, Fich & Stark (1982). The CO line velocity placesS209
compl at a Galactocentriadistanceof 21kpc, one of the outermostsites of star
formationin the Galaxy (Fich & Blitz 1984). Molecular outflowv activity hasbeen
inferred from broad CO wings by Wouterloot, Brand & Henlkel (1988). A H,O
masersourcehasalso beendetectedn the vicinity by Cesaroniet al. (1988).The
above indicatorsconfirmthatstarformationis still in progressn the S209comple.
Despiteits large heliocentricdistance(12kpc), S209is expectedto be detectable
in infrared wavebandsdue to its high intrinsic luminosity. Surprisingly no study
of the far infrared continuumemissionfrom the S209 region exists in the litera-
ture.

S187is an optical HIl region (Sharplessl959) locatedat the nearside of dark
cloud L1317 at a distanceof 1kpc, belongingto the Orion arm in the Galaxy
High angularresolutionradio continuummap of this region shows the ionized gas
to extend over ~ 6" with rich structures(Snell & Bally 1986). Associationof this
region with a large molecularcloud comple has beenknown since Blair et al.
(1975)detectedxtendedCO emissionfrom this region. Bally & Lada(1983)found
first evidencefor high velocity molecularoutflov from S187, later confirmedto
be of extendedand bipolar natureby Casoli, Combes& Gerin (1984a).The full
extentof this molecularcomplex hasbecomemoreevidentfrom the large scalesur
veys (thoughwith crudegridding), carriedout in *>CO and'3CO lines by Casoli,
Combes& Gerin (1984b)and Yonekuraet al. (1997). Variousevidencesof recent
star formation actwity in this region have beenpresentedy Zavagno,Dehaneng
& Caplan(1994). The structurally rich emissionfrom the molecularas well as
the ionized gas, promptedus to study the emissionfrom the dust componentin
S187.

Thenext two sectiongdescribehe obsenationsandtheresults.
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2. Observations

2.1 Balloon-borne observations

The Galactic star forming regions associatedvith W3(OH), S209and S187 were
mappedusingthe 12 channeltwo bandfar infrared (FIR) photometesystemat the
Cassgrainfocusof the TIFR 100cm(f/8) balloon-borneelescopeThe photometer
usesapairof six elemen{2x 3 closepacledconfigurationtompositeSiliconbolome-
terarrayscooledto 0.3K usingaclosedcycle ®Herefrigeratorandit hasbeendescribed
in Vermaet al. (1993).The sameregion of the sky wasviewed simultaneouslyn two
FIR bandswith nearidenticalfieldsof view of 1.'6 perbolometerthusinstantaneously
coveringanareaof 6.0 x 3./4 in eachband.The sky waschoppedalongthe cross-
elevationaxisat10Hzwith athrow of 4.”2. Full detailsof the 100cmtelescopesystem
andthe obsenationalprocedurecanbe foundin Ghoshet al. (1988).Thesesources
wereobsenedin two differentballoonflights with slightly differentFIR passbandsf
thephotometerThejournalof obsenationsandotherdetailsarepresentedh Tablel.
The spectraresponsesf thetwo bandsyelative responsesf the detectorsabsolute
calibrationof the photometerand other detailsspecificto thesetwo flights in 1993
and 1995 have beenpresentedn Ghoshet al. (2000) and Mookerjeaet al. (1999)
respectrely.

Table 1. Thejournalandotherobsenationaldetails.

Aeff Aeff Planet Planet
FIR Ch-| Ch-ll Planet FWHM FWHM
Flight date target (um) (um) used Ch-l Ch-ll
18thNov 1993 W3(OH) 148 209 Jupiter 1'0x1'4 1'0x1'3
12thNov 1995 S209 138 205 Saturn  1/6x 1’9 1'6x 1.8

S187

Theobseredchoppedsignalshave beendecowolvedusinganindigenouslydevel-
opedprocedurebasedon the Maximum Entropy Method (MEM) similar to that of
Gull & Daniell (1978)(seeGhoshet al. 1988, for details).Theaccurayg of the abso-
lute aspecbf thetelescopavasimproved by usinga focal planeoptical photometer
which detectsstars(in anoffsetfield) while thetelescopescangheFIR targetsource.
Theachievedabsolutepositionalaccurag is ~ 0.'5.

2.2 IRASData

The datafrom the IRAS sunwey in the four bands(12, 25, 60 and 100 um) for the
regionsaroundthethreetargetsourcesvereHIRESprocessedAumannet al. 1990)at
thelnfraredProcessingndAnalysisCenter(IPAC?, Caltech).Thesemapshave been
usedfor extractingsourcesaandquantifyinginterbandpositionalassociationandflux
densities.

liPACis fundedby NASA aspartof theIRAS extendedmissionprogramundercontract
to JPL.
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3. Results
3.1 Intensity maps

TheMEM decowolvedTIFR mapsat148and209«m andtheHIRESprocessetRAS
mapsat12,25,60and100m for theGalacticstarforming region W3(OH) hasbeen
presentedn Figs 1 and2 respectiely. Similarly, the intensitymapsfor S209at 138,
205um andthe IRAS bandshave beenpresentedn a similar formatin Figs 3 and
4. Dueto limited dynamicrangeachiezedin the 138.m bandfor S187 theintensity
mapsfor this sourceareshavn only at 205um andthe IRAS bandgFigs5 and®6).

Whereashe IRAS mapshave very high dynamicranges(>1000), the samefor
the TIFR mapsis restrictedo ~300underthe bestcircumstancesThe contourlevels
displayedn TIFR mapsfor eachprogrammesourcedependnthedetectomoisecon-
dition (whichvariedfrom time to time) atthetime of thecorrespondingbsenations.

Theangularesolutionachiezedin the TIFR bandds approximatelyrepresentetly
the decoolvedsizesof the point-like (planet)sourcein respectie bands(seeTable
1). All threeprogrammesourcesW3(OH), S209and S187showv extendedemission
in boththe TIFR bands.

Theangularresolutiondn the HIRES processednapsfor eachregion arelistedin
Table 2, which dependon the obsenrational detailslik e relative orientationof scan
tracksof thetelescopéoresightamongdifferentHCONs (Aumann,Fowler & Mel-
nyk 1990).Although extensionsareseenin mary IRAS bandsthe TIFR mapsshav
superiorangularresolutionasaresultof their smallerandcircularbeam.

Discretesourceshave beenextractedfrom the TIFR and HIRES mapsusing a
procedurelescribedn Ghoshet al. (2000).Thelongestwavelengthchanne(TIFR Ch-
II) maphasbeenusedasthe primaryband.Thesourcegletectedn thisareassociated
with sourcedn otherbandsf they satisfythepositionaimatchcriterion(< 1’ separation
with TIFR Ch-l and < 1.'5 for HIRES bands).A total of nine sourcesn all three
regionshave beendetecteddetailsof which arelistedin Table 3. Six of thesehave
beendetectedn boththe TIFR bandsAll theseninesourcehiave anassociatiorwith
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Figurel. Theintensitymapsfor theregionaroundW3(OH)in TIFR bands— (a) at148 um

with peak= 3059Jy/sg.arcmin, (b) at 209 um with peak= 2101 Jy/sqg.arcmin.The isophot
contourlevelsin both(a) and(b) are90, 70,50, 40, 30, 20, 10,5, 2.5,1 & .5% of therespectie

peaks.The crosseglenotethe positionsof the IRAS PSCsource€2232+ 6138(mainsource)
& 02236+ 6142
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Figure2. TheHIRESprocessetRAS mapsfor asimilarregionaroundW3(OH),asshovnin
Fig. 1, in thefour bands- (a) at12 um with peak= 66.9Jy/sq.arcmin,(b) at25 um with peak
=1420Jy/sqg.arcmin,(c) at 60 um with peak= 9870Jy/sqg.arcmin,(d) at 100 xm with peak=
3140Jy/sq.arcmin.Theisophotcontourlevelsin (a) (b) & (c) are90, 70,50, 40, 30, 20, 10,5,
2.5,1,.5,& .25% of therespectre peaksin (d), only thehigher11 of thesecontourshave been
displayed.
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Figure 3. Theintensitymapsfor the region aroundS209in TIFR bands:(a) at 138 «m with

peak= 441 Jy/sqg.arcmin,(b) at 205 um with peak= 213 Jy/sg.arcmin.The isophotcontour
levelsin both (a) and (b) are 90, 80, 70, 60, 50, 40, 30, 20, 15, 10, & 5 % of the respectie
peaks.Thecrosseslenotethe positionsof theIRAS PSCsource€4073+ 5102(aminsource),
04072+ 5100(the nearbysourcewhichis resohedin 205 xm map)and04064+ 5052
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Figure 4. The HIRES processedRAS mapsfor a similar region aroundS209,as shawvn in
Fig. 3, in thefour bands- (a) at 12 um with peak= 374 Jy/sq.arcmin,(b) at25 um with peak
=5470Jy/sq.arcmin.(c) at 60 um with peak= 12300Jy/sq.arcmin.(d) at 100 um with peak
= 5830Jy/sg.arcmin.Theisophotcontourlevelsin (a) are 30, 20, 10,5, 2.5,1 & .5 % of the
peak,andin all the otherthreebandsare90, 80, 70, 60, 50,40, 30, 20, 10,5, 2.5,1 & .5 % of
therespectie peaks.

HIRESsourcean atleastoneband(8 have associationg 2 or morelRAS bands)The
listedflux densitiehave beenobtainedoy integratingoveracircle of 3 diameterSix

of thesealsoappeaiin the IRAS PointSourceCatalog(hereafteiPSC).The PSCflux

densitiesarealsolisted for comparisorwith thoseobtainedfrom the HIRES maps.
Fourof thesesix PSCsourcediave upperlimits in atleastonelRAS band.Thisreflects
thecompleity of themorphologyof theseregions.Thedusttemperatures theFIR,

Trr, have beencomputedfrom the flux densitiesin the TIFR bands,assumingan
emissvity law of €, oc 272, Thesearealsolistedin Table3.

3.1.1 W3(OH)

Strongemissionis seenin both 148 and 209 xm bandsfrom W3(OH) andthe peak
position (S2) matcheswith that of the IRAS PSC source02232+ 6138 (Fig. 1).
The correspondingourceis alsothe strongesin all the four HIRES maps(Fig. 2).
Whereasn TIFR bandsS2is resolhed, it is pointlike in the IRAS bands.Thereare
two othersourcegletectedn boththe TIFR maps.The secondorightestsource(S3)



FIR Mapping of W3(OH), S209 & S187 Regions 179

+61°40'

+61°39'L
+61°38'L
+61°37'F
+61°36'F
+61°35'L
+61°34'L
+61°33'L

+61°32'%

+61°931L

205 um

+61°30'k -

+6’|02 ! |<\ 1 1
1'5192

0M30%520™15%5 20™M 0% 19M455 19M30° 19™5°5 19
Right Ascension (1950)

Figure5. Theintensitymapfor theregionaroundS187in TIFR bandat205um. Theisophot
contourlevelsare90,80,70,60,50,40,30,20 & 10% of thepeakintensity(388Jy/sqg.arcmin).
The crossdenoteghe positionof the IRAS PSCsource01202+ 6133(mainsource).

hascounterpartin 12,25and60 m mapsanda clearextensionin 100.m map.The
diffuseemissionhasbeendetectedn all the six bands.

The extensionof theisophotcontourstowardsNE of W3(OH) in the TIFR bands,
matchremarkablywell with theplume(~ 2pc x 1.3pc) seenn therecentmappingin
NHjz line by Tieftrunk et al. (1998).In factthey concludedhatthe W3(OH) coreis
muchlargerthanthoughtearliet

CombiningTIFR dataalongwith the sub-millimetermeasurementf Chini et al.
(1986),thedustemissvity index is foundto be 1.8 betweer200and350 .um.

The total emissionfrom a circular region of 16 diameteraroundthe strongpeak
W3(OH), are9601and6305Jy at 148and209 um respectiely. Thefraction of this
in diffuseemissiorhasbeenestimatedo be 15%and13%respectiely by subtracting
the contritutionsfrom the detecteddiscretesourcegqTable 3). A similar analysisof
the IRAS-HIRES mapsof the sameregion hasquantifiedthe diffuseemissionto be
85,55,56and71%at 12, 25,60 and100 um respectrely. It maybenotedthatsince
the mappingin TIFR bandsare carriedout in sky choppedmode(in contrastto the
IRAS bands) somepartof the diffuseemissionwith low spatialgradientcould have
beenmissedin thesebands.The total infrared luminosity estimatedrom the entire
regionis 1.91x10° L.
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Figure6. TheHIRESprocessetRAS mapsfor asimilarregionaroundS187,asshavnin Fig.
5, in the four bands.— (a) at 12 um with peak= 48.8Jy/sqg.arcmin,(b) at 25 .m with peak=
557 Jy/sg.arcmin,(c) at 60 um with peak= 754 Jy/sq.arcmin,(d) at 100 um with peak= 460
Jy/sg.arcmin.Theisophotcontourlevelsin (a) are30,20,10,5,2.5& 1% of thepeak(the peak
is outsidethe region displayedhere)andin (b), (c) & (d) are90, 80, 70, 60, 50, 40, 30, 20, 10,
5,2.5,& 1% of therespectre peaks.

Table 2. Angularresolutiondn the HIRES maps.

Resolution Resolution Resolution Resolution
Source atl2 um at25um at60 um at100um
region FWHM FWHM FWHM FWHM
W3(OH) 74" x 29’ 66" x 31" 114’ x 57" 74" x 29’
S209 56" x 27" 54’ x 28’ 91" x 54" 110’ x 64’
S187 39" x 27" 41" x 28’ 76" x 46" 113’ x 97"
3.1.2 209

Thereis a goodcorrelationand structuralsimilarity betweenthe extendedemission
from the dustcomponenin all the six bands.The complex emissionstructurehas
restrictedthereliablesourceextractionfor the IRAS PointSourceCatalogasevident
from inconsistentlux densitiesn differentbandsfor the mainsourcecorresponding
to S209,IRAS 04073+ 5102 However, numericalaperturephotometryon HIRES
processedRAS mapsprovide reliableestimate®f flux densities.
The main sourcein the S209region is clearly resohed into two sources(S5 &

S6)at 205 um mapandthereis indicationfor the samein the 138 um map(Fig. 3).



Table 3. Positionandflux densitydetailsof the detectedsources.

Flux Density(Jy) o
RA Dec TIFR IRAS?
(1950) (1950) IRAS PSC 209/ 148/
# h ms o7 associations  205um 138um 100um 60 um 25um 12 um (K)
W3(OH) Region
S1 22228.3 +613932 128 260 - - 35 30 30
S2 22311.3 4613854 02232+6138 4872 7198 10030 9488 683 66 22
" " " 10600 9269 535 40.6°
S3 22329.0 4614334 0223616142 476 744 1886 901 67 36 23
" " " <10600 <1712 <91° 12.3
S209 Region
S4 40626.7 4505118 04064+5052 323 224 190 149 48 30 15
" " " 171.2 83.4 43.3 25.4
S5 40717.4 4510245 04073+5102 970 2139 2298 2159 409 70 31
" " " 2723 <0.4 97 16°
S6 40722.6 4510107 04072+5100 873 - - 1905 236 38 -
" " " <2700 <439 41¢ 2.4
S187 Region
S7 11925.7 4613402 885 1770 - 829 - 41 28
S8 12001.3 4613745 1094 - 2005 1310 - 52 -
S9 12013.6 4613252 01202+6133 1304 - 1908 1400 211 32 -
" " " <1700 882 18> 10.4

¢ FromHIRES processednapsunlessspecifiedotherwise Theflux densitiesareintegratedover a circle of 3.0 diameter

b Determinedusingtheflux densitiesn TIFR bandsandassuminga gray body spectrurmwith emissvity ¢, oc 72
¢ FromIRAS PointSourceCatalog.
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The strongespeaksin boththe TIFR bands(S5) coincidewith the positionof IRAS
04073+ 5102 The neighbouringsourceS6is associatedavith IRAS 04072+ 5100
In 25and60 um IRAS bands S6is clearlyseerandanindicationis presenin the 12
um map(Fig. 4). The100 um HIRES processednapdoesnot resohe S5/S6.

Chinietal. (1984)havedetectec5209n 1-mmcontinuumandpresentethethermal
emissiorfrom thedustaftercorrectingfor theexpectedreefreeemissiorfromthehot
gas.Usingtheflux densitiesat205m and1-mm,averyflat dustemissvity exponent
of 0.64hasbeerfoundfor thissub-mnregion.In case¢heemissiomat1-mmoriginates
from a differentcolderdustcomponentthenthe abore index is anunderestimate.

The total emissionfrom the S209region presentedn Fig. 3 is 5548and4000Jy
at 138 and 205 um respectiely. The fraction of this in diffuse emissionhasbeen
estimatedo be 57% and46% respectiely by subtractinghe contritutionsfrom the
detecteddiscretesourcesA similar analysisof the IRAS-HIRES mapsof the same
region (Fig. 4) hasquantifiedthediffuseemissionto be52,44,49 and77%at 12, 25,
60 and 100 um respectiely. Henceright throughthe mid andfar infraredregion, a
goodpartof the emissionis in diffuseform. Thetotal infraredluminosity estimated
from the entireregionis 2.0x 1 L, (for distance= 12kpc).

Balseret al. (1995) have modelledtheir 8.7 GHz radio continuummeasurements
of the S209region (8 x8) andthey concludethat the exciting sourceis eithera
ZAMS 06.5 staror a O5 star dependingon the dataused(VLA / MPIR). These
stellartypescorrespondo aluminosityof 1.5x 10° L, or 6.8x 10° L, respectiely
(Thompsorl984).

3.1.3 §187

The dynamicrangeof the TIFR mapsof S187region is ratherlimited dueto larger
thanusualnoisein thebolometerchannelgluringtheseobsenations(only the205um
mappresentedhere).The strongessource(S9) associatedvith IRAS 01202+ 6133
is resohedat 205 um (Fig. 5). The morphologyof the diffuseemissionin the TIFR
bandresembleghe samein the HIRES maps(Fig. 6). This is despitethe fact that
TIFR obsenationsusedsky choppingwhereadRAS suney did not. The emissions
in all the five bandsare dominatedby the sourceassociatedvith IRAS 01202+
6133.Most of the additionalemissionoriginatesfrom an annularring like structure
of diameter~ 10. Theionizedgasresidesatthe centralcavity of theannularregion
asinferred from high resolutionradio continuummap at 1.4 GHz (Snell & Bally
1986). The positionof the high velocity molecularoutflow lies about2” westof S9.
TheH,0 masersourcedetectedy Henkel, Haschick& Gusten(1986)is positionally
very closeto the outflov source.No local enhancementhasbeenobsered in ary
of the TIFR or HIRES bandsat the locationof the H,O maser/outflar source.The
positionof the NH3 coredetectedn the S187region (Jijina, Myers & Adams1999),
alsodoesnot shov positionalmatchwith any peakin the mapsof dustcontinuum
emission.

Thetotal emissionfrom the S187region presentedn Fig. 5 is 7256 Jy at 205um.
Thefraction of thisin diffuseemissionhasbeenestimatedo be 55% by subtracting
the contritutionsfrom the detectedliscretesourcesA similar analysisof the IRAS-
HIRES mapsof the sameregion (Fig. 6) hasquantifiedthe diffuseemissionto be 66,
68,53and69%at12,25,60and100umrespectiely. Forthissourceoo,rightthrough
themid andfarinfraredregion, alarge partof theemissionis in diffuseform, whichis
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quite expectedconsideringhe complex morphologyof theregion. Thetotal infrared
luminostyestimatedrom the entireregionis 1.7x10* L, (for distance= 1kpc).

Using the massof the molecularcloud associatedvith S187, as estimatedby
Yonekuraet al. (1997)from their 13CO sunwy (their cloud# 164),we determinethe
averagduminosityperunitmasgo be~2.2 L,/ M. Thisvalueis very similarto that
foundfor W 31 starforming complex (Ghoshet al. 1989).

3.2 Distribution of dust temperature and optical depth

Taking adwantageof the nearlyidentical circular beamsof the TIFR bandsandthe
simultaneityof obsenations,reliablemapsof dusttemperaturendoptical depth(at
200 um, t200) have beengeneratedor W3(OH) and S209regions. The available
dynamicrangesn boththeTIFR bandgor thesewo sourcesllow usto meaningfully
determinghedusttemperatur@andopticaldepthdistributions.Thesearepresentedh

Figs.7 and8 respectiely. A dustemissvity law of ¢, o« A~2 hasbeenassumedor

this purposeDetailsof the procedurecanbefoundin Ghoshet al. (2000).

For W3(OH) region, the distribution of 7,09 Shawvs a peaknearthe intensity peak
but the T(148/209)distribution shawvs a plateauthere(Fig. 7). Someregionsof higher
dusttemperatureare also seen.The secondpeakin the optical depth map clearly
correspondso thematterdistribution around02236+ 6142 The dusttemperaturet
the positionof IRAS 02232+ 6138is 21K, whereaghe kinetic temperatureof the
NH3; componentasbeenfound to be 27K (Tieftrunk et al. 1998).In addition,the
shapeof the 109 distribution aroundIRAS 02232+ 6138 (within 2) resembleshe
gasdistributiontracedby NH3. A detailedcomparisorshouldhelpunderstandinghe
gas-dustouplingin denseregionsof starformation liketheinterstellarervironment
aroundW3(OH).
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Figure7. Thedistribution of dusttemperaturd (148/209),andopticaldepthat 200 im, t200,
for the region aroundW3(OH) assuminga dustemissvity law of €, o A~2. The isotherms
correspondo 15K to 36K in stepsof 3K, 40 & 45K. Temperature/aluesaredisplayednearthe
contours.The highestcontourof 1,00 (innermostat the bottom)correspondso a valueof 0.16
andthe successie contoursrepresenvaluesreducingby factorof 2.
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Figure8. Thedistribution of dusttemperaturd(138/205),andoptical depthat 200um, t200,
for the region aroundS209assuminga dustemissvity law of €, « A~2. Theisothermgeferto
the sametemperatureasin Fig. 7. The 1599 contoursrepresenfl00,75,50,25 & 12.5% of the
peakvalueof 0.67.

TheT(138/205)andryg distributionsfor S209showv analmostanticorrelatior(Fig.
8). The hotspotsarelocatednearthe two resolhed sourcesn the 205 um map.Most
of theregion in S209hasthe dusttemeparturdnigherthan27 K andthe presencef
colderdustis limited to the outermosperiphery Thisis in contrasto W3(OH) region
wherethedustis relatively cooletr
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