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A photometricanalysisof a sampleof edge-ongalaxiesharboringa peanutshapedstructureis
presentedThis structureis ideally suitedto studythe bar driven evolution of galaxiessinceit is
slightly connectedo the presencef verticalbarresonances.

For our studywe useK-bandimagingwhich is dominatedoy Populationll starsandminimally
affectedby dust. Applying the unsharpmaskingfiltering techniquewe are able to isolatethe
periodicorbit familiesattheorigin of theparticularmorphologyof apeanushapedtructure The
rearrangemerdf disk materialin theverticaldirectionthroughthe presencef abaris evidenced
by our studyof vertical scaleheightsalongthe major axis of the galaxies.Fitting of generalized
Gaussiangequialentto a Sersiclaw) to the vertical surfacebrightnessprofiles shavs a radial
variation of scaleheightsreachinga maximumat positionswherethe peanutstructureis most
prominent.
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1. Introduction

In the context of spiral galaxy evolution the understandingf bulge formationprocessesare
of centralimportance Hierarchicalgalaxy formationtheoriesdescribethe bulge formationby col-
lapseof a primordial gascloudinto clumpsanda subsequenteming of theseclumps. The disk
formsafterthis process.

Secularevolution of thedisk is suggeste@dsanalternatve or additionalscenaridor bulge forma-
tion andevolution. The frequentlyobsered box/peanuib/p) shapedoulgesin edge—orgalaxies
are supposedo be relatedto secularevolution effectsin barredgalaxies. Thesekind of bulges
consistof a spheroidabulge componenin the centreof the disk anda superposedomponenof

additionallight forming a X—structure.Combeset al. [1] describen their simulationsthatvertical
instabilitiesin bars,particularlythe 2/1 vertical InnerLindblad Resonance;aninducethe forma-
tion of the X—structureandtherefordeadto theformationof abox/peanushapedulge. Theclose
connectiorof barsandtheb/p shapeof bulgesis obsenationally supportedy the work of [2].

2. Observationsand data analysis

Our analysisis basedon a sampleof 30 edge—orgalaxiesobsened with the 2.3m telescope
atthe Mount Stromlo Siding SpringsObsenatoryin Australia. Sincethe aim of the obsenations
wasto tracethe massdistribution of the galaxies,the NIR K,—bandfilter wasselected.The main
partof thesampleconsistf galaxies(24) shaving a B/PSstructuren the centralregion, whereas
the remaining6 galaxiessere asa control sample. Thesegalaxiesshov contraryto the others
no B/PSstructure.The analysisof the obtainedphotometricdatawasdoneusingtwo approaches.
In the first we appliedthe unsharpmaskingtechnigueon the K,—bandimaging datato enhance
the underlyingsubstructurendin the secondwe applieda mulitparamterfit to the vertical light
distribution of the Kp,—bandimages. For the unsharpmaskingall galaxieswere medianfiltered
with afixedrangeof region sizesto selectafterthatby eye the sizeof the medianfilter bestsuited
to enhancethe presentsubstructuren the galaxy (seeFig. ). In the secondapproachfor our
analysiswe have fitted the vertical light distribution of all galaxiesof our samplewith two fitting
functions. Following the approachof [4] a generalizedGaussiaris discribedby the following
functionZgg = Zo - exp {— (12/ hz))‘} . The 3 fitting parametersirethe centralsurfacebrightness
%o, the scaleheighth, andthe shapeparametel describingthe shapeof the function (seeFig. 2).
Usingthe generalizedsaussiansnakesthe analysisndependensf a choicefixing theform of the
fitting functionapriori. As aconsequencee areindependenof ary assumptioraboutthe phyiscs
leadingto definitechoiceof thefitting function. Speciallyfor the vertical structureof barsthisis
of greatadvantagesincelittle is known in this field. In the caseof disksthe sed, seh? andexp
arewidely usedfitting functionsfor the vertical light distribution To compareour resultswith an
independenimethodwe usedalso Gauss—Hermit@olynoms.In this proceeding®nly the results
of thegeneralizedsaussiarapproactareshown.

3. Reaults

In 18 caseut of 24 galaxieswith a B/PSstructurethe verticalfitting of generalised
gaussianshows anexponentialverticallight distribution. For therestof the samplethe shape
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Figure 1: Imagesandsurfacebrightnessrofilesfor the galaxy ESO-443G042andIC 5176. From the
top to the bottoma DSS2Redimageof the galaxy is shavn, a Kn—bandimagewith contourplots equally
spacedwith in stepsof 0.5mag the unsharpmasled versionof the K,—bandimage.In thelowestpanelthe
surfacebrightnesprofile alongthe majoraxisaswell asthe surfacebrightnessrofile obtainedoy summing
all verticallight contribution areshavn. The majoraxissurfacebrightnesgrofile is thefainterone.
The two galaxiesarechosenon the basisof their morpology ESO-443G042s goodrepresentate of the
galaxiesshawing a B/PS structureand thereforeharbouringa bar. The galaxy IC 5176is fundamentaly
differentsinceit harboursneithera bar ['g, 'g] nor a B/PS structure. Thesecharacteristicxan be clearly
obsenedin the surfacebrightnessplots, wherecomponentdik e a plateau characteristidor barsignatures,
is visible. In thecaseof anabsenc®f abar, likein IC 5176,no plateaucanbe detected.

parametehasvaluesbetweera gaussiarverticaldistribution (A = 2) andanexponential(A = 1).
Whencomparingthe resultswith thevaluesshavn in [4] the strongepronouncedninimumin the
galacticcenteris mostohvious. This meanghatin the simulationsthe transferof materialinto the
centerof thegalaxyis lessthenneededo obtainthe deepandsteepminimumasvisiblein the
caseof ES0443-G04XFig.?2). Theexponentialdistribution is mostpronouncedht the outer
edgeof thebarsignature All galaxiesshaving a B/PSstructureunveil in theunsharpmasled
imagesa comple substructureThe mostprominentonesare X shapedstructuresvhich canbe
centeredatthe centralregionsof the galaxiesor offcenteredvhich meanghatthelegsof the X do
not crossthe galacticcenter Thesestructuresarestrikingly similar to the orbitsshavn in [5].

Also in thatcasedarge X structuresn the centerof modelgalaxiesarevisible. They aremost
pronouncedn the caseof amodelwith a strongbar.

Thetwo approachesjnsharpmaskingandverticalfitting, shav aninterestingvariety of structures
andlarge qualitative concordancevith simulationsandorbital calculations.
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Figure2: Resultsof theverticalfitting with ageneralizedsaussiarior ESO443-G042left) andIC_5176
(right). In the top panelthe fitted centralsurfacebrightnesds plotted. The middel panelshaws the fitted

valuesof theverticalscaleheightin arcsecsvhereagshebottompanelshavs theshapeparametel obtained
by the fitting. Differencesn the structureof both galaxiesarevisible in the centralregions. In the case
of ESO 443-G042the presenceof a pronouncecdhuclearregion and a B/PS structurecan be obsened.
Within a region of ~ 8arcsecaroundthe centerof the galaxy a nuclearcomponents presentwhich can
be distinguishedy the shapeparamete having a global maximumin thatregion. Also the scaleheight
reachesa minimum at the samelocation. Local minimato the left andto the right of that positionreveal
the presencef the B/PSstructure. Interestinglythe whole region dominatedby the bar (|R| ~ 55arcseg
is characterisety a vertical distribution describedoy a pureexponential. Contraryto ESO443-G042he
galaxylC 5176doesnotshav a pronouncedhucleusn thecenteronly ashallav minimumis dectectablén

eitherthe scaleheightplot aswell asin the plot shaving A. Similar to the situationof ESO443—G042also
in this casetheverticallight distribution of thebaris exponential.
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