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1 Questfor loopson far-infrar edmaps

We investigatedthe60 and100� m ISSA plates(IRAS Sky Survey Atlas, Wheelocket al., 1994)in orderto explorethe
distributionof dustemissionin the2nd GalacticQuadrant.Wecreatedcompositeimagesof the12�� 5� 12�� 5 sizedindividual
ISSA platesusingthe ”geom” and”mosaic” proceduresof the IPAC-Skyview package,both at 60 and100� m. These
imageswerebuilt up typically from � 10-15ISSAplates,reachingasizeof � 40

� � 40
�
. Loop-likeintensityenhancements

weresearchedby eye on the100� m mosaicmaps.Loopsby our definitionmustshow anexcessFIR intensityconfined
to anarc-like feature,at least60%of a completeellipse-shapedring. A loop mayconsistof a setof bright,moreor less
isolated,extendedspots,or maybea di � usering or partof a ring. Thesizeof themosaicimagelimits themaximalsize
of the objectsfound. On the otherhand,dueto the relatively large sizeof the investigatedregions,loop-like intensity
enhancementswith a sizeof � 1

�
werenot searched.The original ISSA I ISSA

60 andI ISSA
100 surfacebrightnessvalueswere

transformedto the COBE� DIRBE photometricsystem,using the conversioncoe� cientsprovided by Wheelocket al.
(1994):

	 I60 
 0� 87 � I ISSA
60 � 0� 13MJysr� 1

	 I100 
 0� 72 � I ISSA
100 
 1� 47MJysr� 1

Dust IR emissionmapsby Schlegel et al. (1998)(SFD) wereinvestigatedto derive parametersdescribingour loop
features(seeSect.2.2). Themaindi � erencesof theSFD100� m mapcomparedto theISSAmapsarethefollowing:

(1) Fourier-destrippingwasapplied,

(2) asteroidsandnon-Gaussiannoisewereremoved,

(3) IRAS andDIRBE 100� m mapswerecombined,preservingtheDIRBE zeropointandcalibration,

(4) starsandgalaxieswereremoved.

We analysedtheradialsurfacebrightnessprofilesof theloopson theSFD100� m mapin orderto checkthee� ectof the
removalof thesourcesmentionedabove.WealsousedtheSFDE(B 
 V) mapsderivedfrom thedustcolumndensitymaps.
In thecaseof thesemapsthecolour temperaturewasderivedfrom theDIRBE 100and240� m maps,anda temperature
correctedmapwasusedto convert the100� m cirrusmapto a mapproportionalto dustcolumndensity.

Shape: We approximatedtheshapeof a possibleloop by an ellipse,which wasthenfitted usinga 2D least-squarefit
method.An ellipseshapeis expectedfrom SNor stellarwind shells,since(1) non-sphericalexplosion(wind) mayoccur,
in themostextremecasecreatinga ring, ratherthana shell,and(2) originally sphericalshellsaredistortedto ellipsoidal
(i) dueto theshearin thedirectionof galacticrotation(Paloǔs et al., 1990)and(ii) dueto theverticalgravitationalfield
in thegalacticdisk (seee.g.Ehlerová& Paloǔs,1996).

The fitted ellipse is definedwith the central(galactic)coordinates,the minor andmajor semi-axisof the ellipse,and
thepositionangleof themajoraxisto thecircle of galacticlatitudeat thecentreof theellipse.This latterwasdefinedto
be’ � ’ from Eastto North (or counter-clockwise).
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Figure1: Intensityprofile before(top) andafter (bottom)backgroundremoval (gray solid line) with the main derived
parameters(Iex, � ex, ain, aaout, seeSect.2.2)

Intensity profile: For all of our loopswe extractedradiallyaveragedsurfacebrightnessprofiles,extendedto a distance
of twice themajor (andminor) axisof thefitted ellipse,using40 concentricellipsoidalrings. Thesesurface-brightness
profiles(ISSA 100and60 � m, SFD100� m andSFDreddeningmaps)wereusedin thefollowing to determinethebasic
parametersof theFIR emissionin theloop. An exampleis shown is Fig. 1

2 Derived parameters

Significance: Thelocalbackgroundwasdeterminedusingthe’non-loop’ pointsin theradialsurfacebrightnessprofiles,
fitting a3rdorderpolynomial.Thisappropriatebackgroundwasremovedfrom eachsurfacebrightnessprofilepoints.The
intensityexcessIex wasderivedasthemaximumvalueof thisbackgroundremovedprofile. In orderto checkif thisvalue
is above the ’noise’, we calculatedthestandarddeviation of thebackgroundremovedintensityin the ’non-loop’ values,
� ex, anddefinedthesignificanceof theloopas � 
 Iex � � ex. We derivedsignificanceparameterson 60 and100� m ISSA
mapsandon theSFD100� m point sourceremovedsky brightnessandreddeningmaps.Thehigherthevalueof � the
highertheintensityexcessof theloopover thebackground,thereforeweusethisparameterasa ’quality indicator’ in the
following.

Relativewidth: Innerandouteredgesof theloopwall alongthemajoraxis(ain andaout, respectively) aredefinedasthe
radialdistanceat thefull width at half power of thebackgroundremovedintensityprofile, Iex � 2 (Fig. 1) We distinguish
threeregionsfor a specificloop: (1) loop interior (a � ain), (2) loop wall (ain � a � aout), (3) outerregion (a � aout). The
relativewidth of thewall of thefitted ellipseis definedasW 
 1 
 ain � aout.

Colour index: We deriveda colour index for our loops � I60��� I100, from theradially averaged60 and100� m surface
brightnessprofile. This is definedastheslopeof theI60 vs. I100 scatterplot usingthedatapointsof thesurfacebrightness
profile in thepositionsof theloopwall (ain � a � aout) only.

3 The catalogue

We identified145loopsin the2ndGalacticQuadrant.We call theseobjects’GIRL ’-s, abbreviating ’GalacticInfraRed
Loops’.

Theentriesof thecataloguearethefollowing:

2



1.) Nameof theloop, derivedfrom thegalacticcoordinatesof theloop centre.Theformat is : GIRLlllsbb, wherethe
’GIRL’ prefix standsfor ’Galactic InfraRedLoops’, ’ lll’ is the galacticlongitudein degrees,’s’ is the signof the
galacticlatitude( � � –), and’bb’ is theabsolutevalueof thegalacticlatitudeof theloop centre.

2.) Centralgalacticcoordinatesof theloop (l andb)

3.) Semimajorandminoraxisof thefittedellipse

4.) Positionangleof thefitted ellipse. Thepositionangleis definedas’ � ’ from Eastto North. Zeropositionangleis
pointedto theEastin galacticcoordinates.

5.) Major axescorrespondingto theinnerandouteredgeof theloop wall, derivedfrom the100� m surfacebrightness
profile

6.) 100� m significanceparameter� 100 of theloop

7.) colourindex � I60��� I100 of theloopwall

In theelectronicversionof thecatalogue(URL: “http:��� astro.elte.hu� CFIRLG”) we provide thefollowing additionalfea-
tures:

8.) 100� m ISSAimageof theloopwith thepossibleassociatedobjectsoverlaid

9.) backgroundremovedsurfacebrightnessprofiles

10.) List of objectsapparentlyassociatedwith theloop

An associatedobjecthasto be placedin the wall or in the interior of the loop (definedby concentricellipses,as
describedabove). We consideredthefollowing typeof possibleassociatedobjects(referencesareindicated)

– darkclouds(Dutra& Bica,2002)

– supernovaremnants(Green,1994,2001)

– OB-associations(Lang,1992)

– pulsars(Tayloret al., 1993)

– HII regions(Sharpless,1959)

This list of possibleassociatedobjectdoesnot take into accountthe distancesof the individual objects,thereforeall
objectsprojectedto theloopwall or to theinteriorareincluded.

3.1 Description of the associatedobject file:

Associatedobjectslisted in HTML files. Eachloop possessesan ’assoc’file (¡loopname¿.assoc.html)evenif there’s no
objectassociatedwith thepresentloop. In thiscasethe’assoc’file containstheheadlineonly. Thecolumnsof the’assoc’
file arethefollowing:

i) objectname;sometimesmultiplenamesareprovided

ii) codeof objecttype:

– DC – darkcloud

– SNR– supernovaremnant

– PSR– pulsar

– HII – HII region

– MC – IRAS point sourcewith molecularcoreFIR colours

– TT – IRAS point sourcewith T Taustar-like FIR colours

– ASSOC– OB association
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iii) relativepositionto theloopwall. An objectsis includedin an’assoc’file if a.) it is insidetheinneredgeof theloop
wall (a � ain, “ in”) or b.) if it is on thewall of theloop (ain � a � aout, “ ring ”)

iv–v) galacticcoordinates(l, b)

vi) extent.Someobjecttypeshasnoextent(“–”). For HII regionsane� ectivediameteris presented(arcmin).For dark
cloudsthesizeis specifiedvia their major� minoraxes(arcmin). In thecaseof OB associationsthelimits of extent
aresuppliedin galacticcoordinates(deg).

3.2 Description of the surfacebrihtnessprofile files

Backgroundremoved surfacebrightnessprofilesareextractedfor all loop usingthe four dataproductsdesribedabove
(ISSA 60 & 100� m, SFD 100� m, SFD reddeningmaps). The fits headercontainsall relevant information,via some
specificfits keywords.A samplefits headeris shown below (it shouldbe,anyhow, self-explanatory...).

��������� � ! "$#&%('*),+�+�-�.&/�01�324�657"98�:<;4= +?>3@A>3BC5ED�@C5F>HGJI,G�G�G
K �L"��*�3M ! N�OLIP#
Q R MS��� ! >T#
Q R MS���S>U! V�GJ#
� ;�;�� Q9R �(� !XW�Y*��Z(�[>,DFVSN(D,\]W # Q4^F_ -a`4ba+L8S-$c,`�`,d
e(Q �L" !fWg�ih30�#Sj3' W #4�3:('*b ^ =�-k/('*),lL8*+L.S-�j�jTd�'�`(b�)�c -k: .i)9+
� R h�; Z m R M�! >onpDLB�B�B�\q#9� ^�r ` ' ^Ls )�j1tpu(- l�v
�S� Q ; Z m R M�! >onwI x*O�O�OT#9�S)3.4` ' ^Ls )�j1tpu(- l�v
R�K m�Z R "*�L;�! >onwI�I9G4\9xy#9Z ^ +(),`&`(b _o^ r ` 'iNL+9`SN _ )3.(` ' ^Ls )�j
24��� " R m R ! G6nzG4\9x4O�O�O�O{#9Z ^ u4) ^ cyu4)�j,+ ^ .S=�-Jj,+�-Ldij ^ c,`,.4l _o^�r ` ' ^,s )�j1tpu(- l�v
2 R " R ;9ZS�LY�!XWw�,|,2�m]>EG�G}W # ;�'*)9l()F.$`4b&u ^ + ^
� Q 2

3.3 PostScript images

WeprovidePostScript(PS)imagesof our loopswith theassociatedobjectsoverlaid.ThePSformatwaschoosenfor (our)
convenience.Therearemany sophisticatedtools to transformit to other(in someenvironmentsmorecommon)image
formats...Theoverlaidsymbolsarethefollowing:

	 blacktriangles:darkclouds(DC)

	 redstars:T Taustars(TT)

	 blacksquares:molecularcores(MC)

	 redtriangles:HII regions

	 bluestars:pulsars

	 bluecircles:SNRs
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