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1 Questfor loopson far-infrar ed maps

We investigatedhe 60 and 100um ISSA plates(IRAS Sky Surwey Atlas, Wheelocket al., 1994)in orderto explorethe
distribution of dustemissiorin the2" GalacticQuadrantWe createccompositémagesof the125x125 sizedindividual
ISSA platesusingthe "geom” and”mosaic” procedure®f the IPAC-Skyview packagepoth at 60 and 100um. These
imageswerebuilt up typically from ~10-151SSA plates reachingasizeof ~ 40°x40°. Loop-likeintensityenhancements
weresearchedy eye on the 100um mosaicmaps.Loopsby our definition mustshav an excessFIR intensityconfined
to anarc-like feature,at least60% of a completeellipse-shapeding. A loop may consistof a setof bright, moreor less
isolated,extendedspots,or maybe a diffusering or partof aring. The sizeof the mosaicimagelimits the maximalsize
of the objectsfound. On the otherhand,dueto the relatively large size of the investigatedregions, loop-like intensity
enhancementwith a sizeof <1°werenot searched.The original ISSA 1534 andI'33" surfacebrightnessvalueswere
transformedto the COBE/DIRBE photometricsystem,using the corversioncodficientsprovided by Wheelocket al.
(1994):

e lgop=0.87x |I630SA +0.13 MJysrl
o 1100 = 0.72 I'SSA — 1.47MJysr

Dust IR emissionmapsby Schlegel et al. (1998) (SFD) wereinvestigatedo derive parameterslescribingour loop
featuregseeSect.2.2). Themaindifference®f the SFD 100um mapcomparedo the ISSA mapsarethe following:

(1) Fourierdestrippingwasapplied,

(2) asteroidandnon-Gaussianoisewereremoved,

(3) IRAS andDIRBE 100um mapswerecombined preservinghe DIRBE zeropointandcalibration,
(4) starsandgalaxieswereremoved.

We analysedheradial surfacebrightnessprofilesof theloopson the SFD 100um mapin orderto checkthe effectof the
removal of thesourcesnentionedabove. We alsousedthe SFDE(B—V) mapsderivedfrom thedustcolumndensitymaps.
In the caseof thesemapsthe colourtemperaturavasderivedfrom the DIRBE 100 and240um maps,andatemperature
correctednapwasusedto corvertthe 100um cirrus mapto a mapproportionalto dustcolumndensity

Shape: We approximatedhe shapeof a possibleloop by an ellipse,which wasthenfitted usinga 2D least-squaréit
method.An ellipseshapéds expectedrom SN or stellarwind shells,since(1) non-sphericaéxplosion(wind) mayoccur,
in the mostextremecasecreatinga ring, ratherthana shell,and(2) originally sphericakhellsaredistortedto ellipsoidal
() dueto the sheaiin the directionof galacticrotation(Palows etal., 1990)and(ii) dueto thevertical gravitationalfield
in thegalacticdisk (seee.g.Ehlerora & Palous, 1996).

The fitted ellipse is definedwith the central(galactic)coordinatesthe minor and major semi-axisof the ellipse,and
the positionangleof the majoraxisto the circle of galacticlatitudeat the centreof the ellipse. This latterwasdefinedto
be’+’ from Eastto North (or counterclockwise).
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Figure 1. Intensity profile before(top) and after (bottom) backgroundemoval (gray solid line) with the main derived
parameterslcx, oex, &in, daout, SEESECE.2.2)

Intensity profile: For all of ourloopswe extractedradially averagedsurfacebrightnesgrofiles,extendedo a distance
of twice the major (andminor) axis of thefitted ellipse,using40 concentricellipsoidalrings. Thesesurface-brightness
profiles(ISSA 100and60um, SFD 100um andSFD reddeningnaps)wereusedin thefollowing to determinethe basic
parametersf the FIR emissionin theloop. An exampleis shovnis Fig. 1

2 Derived parameters

Significance: Thelocalbackgroundvasdeterminedisingthe’non-loop’ pointsin theradialsurfacebrightnessprofiles,
fitting a 3rd orderpolynomial. This appropriatdackgroundvasremovedfrom eachsurfacebrightnesgrofile points. The
intensityexcessl e, wasderivedasthe maximumvalueof this backgroundemovedprofile. In orderto checkif thisvalue
is above the 'noise’, we calculatedhe standarddeviation of the backgroundemovedintensityin the 'non-loop’ values,
oex, anddefinedthe significanceof theloopas¥ = le/0ex. We derivedsignificanceparametersn 60 and100um ISSA
mapsandon the SFD 100um point sourceremovedsky brightnessandreddeningmaps. The higherthe valueof ¥ the
highertheintensityexcessof theloop overthe backgroundthereforewe usethis parametensa’quality indicator’in the
following.

Relativewidth:  Innerandouteredgeof theloopwall alongthe majoraxis(ai, andag, respectiely) aredefinedasthe
radial distanceat the full width at half power of the backgroundemovedintensityprofile, le/2 (Fig. 1) We distinguish
threeregionsfor a specificloop: (1) loop interior (a< ap), (2) loop wall (ain < a< an), (3) outerregion (a> aqy). The
relative width of thewall of thefitted ellipseis definedasW = 1 — ajn/agut.

Colour index: We deriveda colourindex for our loopsAlgg/Al 100, from theradially averageds0 and 100um surface
brightnesgprofile. Thisis definedastheslopeof thelgg vs. 1100 SCattemplot usingthe datapointsof the surfacebrightness
profilein the positionsof theloop wall (aj, < a< ag) only.

3 The catalogue

We identified145loopsin the 2nd GalacticQuadrant.We call theseobjects’ GIRL '-s, abbreviating’ Galacticl nfraRed
Loops'.
Theentriesof the cataloguearethefollowing:



1.) Nameof theloop, derivedfrom the galacticcoordinate®f theloop centre. The formatis : GIRLIlIsbb, wherethe
'GIRL" prefix standsfor 'Galactic InfraRedLoops’,’llI' is the galacticlongitudein degrees,'s’ is the sign of the
galacticlatitude(+/-), and’bb’ is the absolutevalueof the galacticlatitudeof theloop centre.

2.) Centralgalacticcoordinate®f theloop (I andb)
3.) Semimajorandminor axis of thefitted ellipse

4.) Positionangleof thefitted ellipse. The positionangleis definedas’+' from Eastto North. Zero positionangleis
pointedto the Eastin galacticcoordinates.

5.) Major axescorrespondingo theinnerandouteredgeof the loop wall, derivedfrom the 100um surfacebrightness
profile

6.) 100um significancgparametel¥;qg of theloop
7.) colourindex Algg/Al1go Of theloopwall

In the electronicversionof the catalogug URL: “http://astro.elte. ({CFIRLG”) we provide the following additionalfea-
tures:

8.) 100um ISSAimageof theloop with the possibleassociatedbjectsoverlaid
9.) backgroundemovedsurfacebrightnesgrofiles
10.) List of objectsapparentlyassociateavith theloop

An associatedbjecthasto be placedin the wall or in the interior of the loop (definedby concentricellipses,as
describedabove). We consideredhe following type of possibleassociate@bjects(referencesreindicated)

— darkclouds(Dutra& Bica, 2002)

— supern@aremnantgGreen,1994,2001)
— OB-associationfLang,1992)

— pulsarg(Tayloretal., 1993)

— HIl regions(Sharpless]1959)

This list of possibleassociatedbjectdoesnot take into accountthe distancesf the individual objects,thereforeall
objectsprojectedo theloopwall or to theinterior areincluded.

3.1 Description of the associatedobject file:

Associatedbjectslistedin HTML files. Eachloop possessean 'assoc’file (jloopnamey,.assoc.htn#yenif theres no
objectassociateavith the presentoop. In this casethe’assoc’file containghe headlineonly. The columnsof the’assoc’
file arethefollowing:

i) objectname;sometimesnultiple namesareprovided
ii) codeof objecttype:

— DC—darkcloud

— SNR-supernearemnant

— PSR-pulsar

— HII = HIl region

— MC - IRAS point sourcewith molecularcoreFIR colours
— TT —IRAS pointsourcewith T Taustarlike FIR colours
— ASSOC- OB association



i) relative positionto theloopwall. An objectsis includedin an’assoc'file if a.) it is insidetheinneredgeof theloop
wall (a< an, “in”) orb.) if it is onthewall of theloop (ai, <a< agy, “ring”)

iv—v) galacticcoordinategl, b)

vi) extent. Someobjecttypeshasnoextent(“—"). For HIl regionsaneffective diameteiis presentedarcmin).For dark
cloudsthesizeis specifiedvia their majoyminor axes(arcmin). In the caseof OB associationshelimits of extent
aresuppliedin galacticcoordinategdeg).

3.2 Description of the surfacebrihtness profile files

Backgroundremoved surfacebrightnessprofiles are extractedfor all loop usingthe four dataproductsdesribedabove
(ISSA 60 & 100um, SFD 100um, SFD reddeningmaps). The fits headercontainsall relevantinformation, via some
specificfits keywords.A samplefits headeiis shavn below (it shouldbe,anyhow, self-explanatory..).

SIMPLE = T / Written by IDL: Thu Oct 19 16:59:10 2000
BITPIX = -32 /

NAXIS = 1/

NAXIS1 = 40 /

LOOPNAME= ’'GIRL154-57’ /Name of the loop

UNIT = "Mly/sr ’ /Surface brightness profile unit

MAJOR_AX= 1.56667 /Major axis (deg@)

MINOR_AX= 1.28333 /Minor axis (deg)

AB_RATIO= 1.22078 /Ratio of major-to-minor axis

DELTA_A = 0.0783333 /Radial distance steps along major axis (deg)
DATAORIG= ’SFD_100 ’ /Origin of data

END

3.3 PostScriptimages

We provide PostScrip(PS)imagesof ourloopswith theassociatedbjectsoverlaid. ThePSformatwaschooserfor (our)
corvenience.Thereare mary sophisticatedools to transformit to other(in someervironmentsmore common)image
formats...Theoverlaid symbolsarethefollowing:

¢ blacktriangles:darkclouds(DC)

e redstars:T Taustars(TT)

blacksquaresmolecularcores(MC)

redtriangles:HII regions

bluestars:pulsars

bluecircles: SNRs
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