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EvolutionEvolution ofof galaxiesgalaxies in clustersin clusters

nn TheThe evolutionevolution ofof thethe galaxiesgalaxies dependsdepends onon thethe
environmentenvironment. . GalaxiesGalaxies in clusters in clusters havehave
differentdifferent evolutionaryevolutionary mechanismsmechanisms

nn GalaxiesGalaxies in clusters can in clusters can evolvedevolved by:by:
nn InternalInternal EvolutionEvolution: : BarsBars in in discsdiscs, , Spl=Spl=>Sp0>Sp0
nn FastFast encountersencounters: t=1 Gyr;: t=1 Gyr;
nn SlowSlow EncountersEncounters: : groupsgroups, , prepocesingprepocesing
nn Gas Gas stripingstriping: : sweptswept ofof cold gas by cold gas by presurepresure
nn StrangulationStrangulation: : sweptswept ofof warmwarm gas gas fromfrom halohalo
nn InteractionInteraction withwith thethe global global potentialpotential



EvolutionEvolution ofof galaxiesgalaxies in clustersin clusters

nn TheThe evolutionevolution ofof thethe galaxiesgalaxies dependsdepends onon thethe
environmentenvironment. . GalaxiesGalaxies in clusters in clusters havehave
differentdifferent evolutionaryevolutionary mechanismsmechanisms

nn GalaxiesGalaxies in clusters can in clusters can evolvedevolved by:by:
nn InternalInternal EvolutionEvolution: : BarsBars in in discsdiscs, , Spl=Spl=>Sp0>Sp0
nn FastFast encountersencounters: t=1 Gyr;: t=1 Gyr;
nn SlowSlow EncountersEncounters: : groupsgroups, , prepocesingprepocesing
nn Gas Gas stripingstriping: : sweptswept ofof cold gas by cold gas by presurepresure
nn StrangulationStrangulation: : sweptswept ofof warmwarm gas gas fromfrom halohalo
nn InteractionInteraction withwith thethe global global potentialpotential

22;/ gg rNrEE ≈≈∆ −



TheThe harassmentharassment theorytheory

nn TheThe harassmentharassment theorytheory triestries toto explainexplain thethe
morphologicalmorphological galaxygalaxy transformationtransformation in in 
clusters clusters duedue toto fastfast encountersencounters betweenbetween
galaxiesgalaxies andand interactionsinteractions withwith thethe global global 
cluster cluster potentialpotential..

nn WeWe trytry toto findfind observationalobservational cluesclues aboutabout thisthis
theorytheory
nn ScalesScales ofof discsdiscs in in brightbright galaxiesgalaxies; ; DwarfDwarf galaxiesgalaxies; ; 

Color Color ofof galaxiesgalaxies; ; DifuseDifuse lightlight..



Coma ClusterComa Cluster

nn WeWe havehave analizedanalized thethe morphologymorphology ofof thethe
galaxiesgalaxies in Coma in Coma withwith mrmr<17 in <17 in anan areaarea ofof 1 1 
squaresquare degreedegree..

nn BrightBright galaxiesgalaxies::
nn TheThe scalescale ofof thethe discsdiscs are are smallersmaller thanthan fieldfield

galaxiesgalaxies. . WeakWeak correlationcorrelation withwith thethe postionpostion. . TheThe
mean log(h)=0.33 in cluster mean log(h)=0.33 in cluster andand 0.59 in 0.59 in fieldfield..

nn TheThe bluestbluest spiralsspirals are in are in thethe outerouter regionregion in in thethe
cluster cluster andand theythey show show thethe biggestbiggest discdisc scalesscales. . TheThe
mean log(h) mean log(h) forfor blue blue galaxiesgalaxies (B(B--R<1.5) R<1.5) isis 0.570.57
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Coma ClusterComa Cluster

nn DwarfDwarf galaxiesgalaxies: : HarassmentHarassment predictpredict thatthat
discsdiscs ofof latelate--typetype galaxiesgalaxies andand LSB are LSB are 
destroyeddestroyed andand thethe galaxiesgalaxies evolveevolve toto
dwarfdwarf galaxiesgalaxies..

nn IfIf thisthis isis correctcorrect dwarfdwarf spheroidalspheroidal
galaxiesgalaxies shouldshould be similar in be similar in scalescale toto
bulgesbulges ofof latelate--typetype galaxiesgalaxies..





DifuseDifuse lightlight in clusters.in clusters.

nn ZwickyZwicky (1951) (1951) ExcessExcess ofof lightlight betweenbetween
galaxiesgalaxies in Coma cluster.in Coma cluster.

nn DuringDuring manymany decadesdecades waswas asociatedasociated
withwith: LSB : LSB galaxiesgalaxies; halos ; halos ofof thethe cDscDs; ; 
IntergalacticIntergalactic globular clustersglobular clusters

nn LastLast yearsyears: : InterclusterIntercluster planetaryplanetary
nebulaenebulae; ; oldold stellarstellar populationpopulation..



FormationFormation ofof thethe difusedifuse lightlight

nn EncounterEncounter andand mergersmergers betweenbetween
galaxiesgalaxies disrruptdisrrupt starsstars andand gas gas andand itit isis
depositdeposit in in thethe interclusterintercluster mediummedium

nn LSB LSB andand late late typetype galaxiesgalaxies can be can be 
destroyeddestroyed by by thethe global cluster global cluster 
potentialpotential..



Local Local PlanetaryPlanetary NebulaeNebulae
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ObservationalObservational techniquetechnique



Virgo clusterVirgo cluster



PreviousPrevious studiesstudies

nn DetectionDetection by “eye” of the candidates:by “eye” of the candidates:
nn FeldmeierFeldmeier et al 2003: 68 et al 2003: 68 candidatescandidates
nn FeldmeierFeldmeier et al 1998: 160 et al 1998: 160 candidatescandidates
nn MendezMendez et al 1997: 11 et al 1997: 11 candidatescandidates
nn ICPNeICPNe representsrepresents up up toto 50% 50% ofof thethe lightlight



SpectroscopicalSpectroscopical confirmationconfirmation

nn FreemanFreeman et al 2000: et al 2000: SpectroscopicalSpectroscopical
confirmationconfirmation withwith 2dF 2dF ofof thethe samplessamples
fromfrom: : FeldmeierFeldmeier, , JacobyJacoby andand MendezMendez
nn 50% No 50% No detectiondetection oror faintfaint starsstars
nn 50% 50% EmissionEmission objectsobjects: 25% : 25% LyalfaLyalfa z=3; z=3; 

75% 75% ICPNeICPNe
KudritzkiKudritzki et al 2000: et al 2000: SpectroscopySpectroscopy ofof ICPNeICPNe

withwith VLT+FORS: No VLT+FORS: No ICPNeICPNe, , allall LyalfaLyalfa atat
z=3.z=3.







ExtractionExtraction techniquetechnique

nn AutomaticalAutomatical extractionextraction ofof thethe candidatescandidates
nn SExtractorSExtractor

nn Color Color magnitudemagnitude diagramsdiagrams (mo3(mo3--mV mV 
mo3)mo3)
nn ICPNeICPNe: mo3: mo3--mV<<0; EW>100A; mV<<0; EW>100A; 

mV<1sigmamV<1sigma

nn PointPoint--likelike objectsobjects
nn PSF(ICPNePSF(ICPNe))=PSF(stars=PSF(stars))







DifuseDifuse lightlight in in thethe Virgo Virgo CoreCore

nn TheThe lightlight fromfrom thethe difusedifuse componentcomponent isis:  :  
difusedifuse/(/(difuse+galaxiesdifuse+galaxies))

nn TheThe difusedifuse lightlight couldcould be a local be a local oror global global 
phenomenonphenomenon..
nn ConsideringConsidering thethe global global lightlight ofof thethe galaxiesgalaxies

nn FCJ....17%; LPC....2%; FCJ....17%; LPC....2%; CoreCore.....5%.....5%
nn Mean in Mean in thethe CoreCore regionregion: 8%: 8%

nn Local Local lightlight ofof thethe galaxiesgalaxies
nn FCJ....10%; LPC.....2%; FCJ....10%; LPC.....2%; CoreCore.... 7%.... 7%
nn Mean in Mean in thethe corecore regionregion: 6%: 6%



DifuseDifuse lightlight in in groupsgroups

nn VeryVery fewfew isis know know aboutabout thethe ICL in ICL in groupsgroups..
nn IfIf thethe ICL ICL isis duedue toto galaxygalaxy collisionscollisions itit shouldshould

be be lessless thanthan in in richrich galaxygalaxy clustersclusters
nn NumericalNumerical simulationssimulations ofof groupsgroups predictpredict thatthat

55--25% 25% ofof thethe total total massmass isis in in thethe IG.IG.
nn OnlyOnly waswas previouslypreviously studiedstudied M81. ICL=3%M81. ICL=3%



IntragroupIntragroup lightlight in Leoin Leo









ICL in Leo ICL in Leo groupgroup

nn ConsideringConsidering anan upperupper limitlimit ofof 1IGPNe1IGPNe. . 
TheThe difussedifusse componentcomponent in Leo in Leo representrepresent
1.6% 1.6% ofof thethe total total lightlight..

nn ThisThis fieldfield isis usedused as as blankblank fieldfield forfor
contaminationcontamination ofof LyalfaLyalfa galaxiesgalaxies in in 
ICPNeICPNe in Virgo.in Virgo.



FutureFuture workwork

nn StudyStudy thethe discdisc relationrelation discovereddiscovered in in 
Coma in Coma in otherother clusters clusters likelike A1367 A1367 andand
HerculesHercules..

nn StudyStudy thethe contentcontent ofof ICPNeICPNe in in regionsregions
furtherfurther fromfrom thethe Virgo cluster Virgo cluster CoreCore. . 

nn StudyStudy thethe contentcontent ofof difusedifuse lightlight in in 
more more groupsgroups ofof galaxiesgalaxies. . 


