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Abstract

Keywords:

We summarizeHubble SpaceTelescoperojectsthatimageda signi cant sam-
ple of nearbygalaxiesof all typesandinclinationsin the mid-UV with WFPC2
andsomein the nearlR with NICMOS. The sampleemphasizesigh-surace
brightnesdate-type,irregular, peculiarand meging galaxies,sincetheseob-
jectsarethe mostprevalentat high redshifts. The sampleis usedto establisha
localbenchmarkor quantitatve classi cationsof galaxiesseerby HSTin their
rest-frameJV, andin the next decadealsoby the JamedNebbSpaceTelescope.

We review how nearbygalaxieschangetheir rest-framestructureand mor-
phologyfrom therest-framelJV to the opticalasa function of galaxytypeand
inclination, and otherstudiesthatarebeingdonewith this HST sample.When
obseredin therest-frameamid-UV — early-to mid-typegalaxiesaremorelik ely
misclassi ed as later typesthan late-typegalaxiesare misclassi ed as earlier
types.Thisis becausdatertype galaxiesaredominatedby the sameyoungand
hotstarsin all Iters fromthemid-UV tothered,andsohave asmallermorpho-
logical K-correction”thantrue earliertypegalaxies.This canexplaina
smallpart,but certainlynot all of the excessfaintbluelate-typegalaxiesseenn
deepHST elds. Contraryto early—mid-typegalaxiesthe majority of late-type
galaxiesbecomeredderoutward. While young UV/blue-brightstellarpopula-
tions dominatetheir inner morphology mostlate-typegalaxiesareinferredto
have a signi cant haloor (thick) disk of older stars.We discusstheseresultsin
acosmologicatontet.

galaxies:elliptical — spiral— irregular— meigers— peculiar— ultraviolet

1. The Needto Reliably Classify Faint Optical Samples

Sincethe mid 19905, faint galaxieshave beenobsered systematicallywith
the Hubble SpaceTelescopdHST). The beststatistics,spatialsampling,and
areal coverageare achiered in the red, and good HST structuralinforma-
tion is available today for galaxieswith | 26—27mag. Thesegalax-
ies comefrom the two Hubble DeepFields (“HDF”s; Williams etal. 1996,
1998),the UltraDeepField (UDF; Beckwithetal. 2004),their anking elds,
theHST Medium-DeepSuney, andotherHST parallelsuneys (e.g.,Grif ths
etal. 1994;Driveretal. 1995a;Abrahametal. 1996,1999;Rocheetal. 1997).
Themedianhalf-light radiusof faint eld galaxieswith | 26 magis -



(Odewvahnetal. 1996, Cohenetal. 2003). HST's 2.4 m aperturelimits
the usefulwavelengthfor propergalaxy classi cationto 4000 8000 ,
becausef the high spatialresolutionandgood samplingrequired. HST can
determineanorphologyandstructurewith relatve easdor avery largenumber
of galaxies,and so explore a part of parameteispacethat constrainsggalaxy
formationandevolution, which is complementaryo spatiallyresohed spec-
troscopy andkinematicgseeKoo 2004andLe Fgvre2004;this Vol.).

The mostdramaticresultfrom theseHST studieswasthat at faint ux es,
late-type/irrgular galaxiesdominatethe faint blue galaxycounts(Driver et al.
1995a; Glazebrooketal. 1995; Odavahn etal. 1996; Windhorstetal. 1997,
2000). Thesearebelievedto be starforming galaxieshatunderwensubstan-
tial evolution sincez 3—4 (Ellis etal. 1996; Pascarelleetal. 1996; Abraham
etal. 1999). Ellipticals and early-typespiralsevolved muchlesssincez 1
(Driver etal. 1995a;Lilly etal. 1998;Cohenetal. 2003). Driver etal. (1998)
suggestediifferential evolution of galaxiesasa function of type, implying a
gradualformationof the Hubblesequenceavith cosmictime.

2. The Mor phological K-corr ectionand How to Addr essit

In the deepesHST elds, wherereliable classi cationsare achievable to
| 26 mag(e.g, Odevahnetal. 1996; Driver etal. 1998), the sampledred-
shift rangeis z 1-3, while the bulk of the galaxiesis atz 2. Faint high
redshift galaxiesobsered in the -bandare thereforeprimarily seenin the
rest-framemid-ultraviolet (mid-UV), or 2000-3200 , which primarily traces
high surfacebrightnesq“SB”) regionspopulatedby high densitiesof young
(1 Gyr) hot stellarpopulations.The reliability of resultsderived from faint
HST galaxy morphologyis thereforefundamentallylimited by the uncertain
rest-frameamid-UV morphologyof nearbygalaxies Althoughthesefaint, late-
type/irrggular objectsresemblesomeclassef nearbylate-typeand peculiar
galaxies(e.g.,Hibbard& Vaccal997),they neednot be physicallylate-type
objects.Instead they may be earliertype galaxiesthatlook dramaticallydif-
ferentin therest-frameUV. Becausef the wavelengthdependencef nearby
galaxy morphology(especiallytowardsthe UV), faint galaxy classi cations
will dependon the rest-framewavelengthsampled. This “morphologicalK-
correction”canbe quite signi cant, andmustbe quanti ed in orderto distin-
guishgenuineevolutionaryeffectsfrom simpleband-passhifting.

MorphologicalK-correctionsveredervedfrom UIT imageshy Bohlin etal.
(1991)and Giavaliscoetal. (1996), shaving that nearbygalaxy morphology
canchangequitedramaticallybelon 3600—4000 , wherethehot (young)stel-
lar population— locatedmainly in spiralarmsandH -regions— dominates
the spectralenepy distribution (SED) andwherebulgesessentiallydisappear
(Burgarellaetal. 2001; Marcumetal. 2001; Kuchinskiet al. 2001). Galaxies
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thereforeoftenappearo be of later Hubbletype the furtheronelooksinto the
rest-frameJV. Qualitatively, thisis easyto understandin theoptical/neaR,
we seethe accumulateduminousphasef long-lived (1 Gyr) stars,which
emitmostof theirenegy atlongerwavelengthswhereaghemid-UV samples
the starformationrate (SFR)averagedover the pastGyr or less. The mid-UV
includesthe longestwavelengthswhere young starscan dominatethe inte-
gratedgalaxylight, andtracesprimarily presentlyactive starforming regions,
or thoseregions where starformation (SF) hasonly recentlyshutdovn. A
numberof authorshave exploredthe effectsof band-passhifting usingmul-
ticolor opticalimagesto extrapolateto the rest-frameUV on a pixel-by-pixel
basisusingbothground-basedata(e.g, Hibbard& Vacca,1997;Brinchmann
etal. 1998),mid-UV FOCA balloonimages(Burgarellaetal. 2001),UIT far
UV images(Kuchinskietal. 2000), and HST imagesof galaxiesat moder
ateredshifts(Abrahametal. 1999; Bouwens Broadhurst& Silk 1998). The
galaxy shapeandsize distributions measuredn deepHST imagesappearto
considerablyexceedthe effectsof band-passhifting alone.

To addressheseassuesunambiguouslywe presentasystematiddST imag-
ing projectwith the Wide Field and PlanetaryCamera2 (“WFPC2") in the
mid-UV andredfor arepresentate sampleof 100nearbygalaxies.A sub-
setwasalsoimagedwith the NearInfraredCameraandMulti-Object Spectro-
graph(*NICMOS”) in H-bandto studythe older stellarpopulationsandwith
the AdvancedCamerdor Suneys (“ACS”) in H- to tracetheirrecentSFand
correlatethis with themid-UV images.This surney will helpusbetterunder
standthe physicaldriversof therest-framemid-UV emissionj.e.,therelation
betweerSFandthe global physicalcharacteristicef galaxiestheir recentSF
history andtherole of dustabsorption/scatterg. Detailsaregivenin Wind-
horstetal. (2002),Odevahnetal. (2002; & this Vol.), Eskridgeetal. (2003),
deGrijs etal. (2003),Janser{2004;this Vol.), andTaylor etal. (2004).

3. Strategy, SampleSelection,and HST Observations

With the HST WFPC2, we imaged 100 nearbygalaxiesthroughone or,
wheneer possible fwo wide-bandmid-UV lters belov the atmosphericut-
off: F3OOW( ; FWHM) and F255W (

FWH M) To thiswe addshortred F814Wexposurego
prowde red-leakremoval andstudythe older stellarpopulation. The F255W
F300W lters arelogarithmicallyaboutequallyspacedn from Johnson

, andsoaddsigni cantly to theground-basedptical-neatR colorbaseline.
Overthelastdecadeseveralgroupsdid systematiground-baseamagingof
alarge numberof nearbygalaxiescovering all Hubbletypesandinclinations.
Mostof thesewereobseredin , butasubsetlsoin thenearIR
Iters (Eskridgeetal. 2002,seealsothis volume).We selectecbur HST sam-
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Fig. 1 (LEFT PANEL): The distribution of predictedaveragemid-UV surface brightness(SB) out to

for the galaxiesobsered in HST Cycle 9 (hashedhistagram) and for the full galaxy sample(solid
histagram), which includesgalaxieswith mid-UV imagesin the HST Archive. For comparisonye shav
the SB-distritution for the3009galaxiesn theRC3with measured |, ( )Jand (openhistagram).
Fig. 2a—2d(RIGHT FOUR PANELS): Otherpropertiesf the selectedHST mid-UV galaxysample.As
in Fig. 1, we plot the Cycle 9 galaxies(hasheg, the full sample(solid), andthe RC3 (oper) versus(a)
morphologicaltype; (b) apparentxisratio, ; (c) average( ) coloroutto ; and(d) effective
radius . Our sampleapproximateshe RC3 distribution, exceptthat for comparisorwith high redshift
samplesve emphasizéehelatertypes,bluestgalaxycolors,andsmallessizes.

pleof 100galaxiesfrom theseground-basedampleswhichinclude: (1) 86
face-onspirals(deJong& vanderKruit 1994);(2) 220spiralsfrom the OSU
suney (Eskridgeetal. 2000,2002); (3) 113 galaxiesfrom Frei etal. (1996);
(4) 100galaxieswith 1500 and40with 2500 imagesfrom the Astro/UIT
mission(Kuchinskietal. 2001; Marcumetal. 2001);(5) 48 edge-orgalaxies
(deGrijs etal. 1997);(6) 150UGC galaxieghataremorphologicallyirregular,
peculiar or megers(Hibbard& Vaccal997);and(7) 49 late-typedwarf spiral
galaxiesandcompacthigh-SBluminousbluegalaxie{Matthevs & Gallagher
1997). Thelasttwo sampleprovide likely local counterpart®f the peculiar
andirregulargalaxiesseerwith HSTin large numbersat high redshifts.
Theselectiorcriteriafor inclusionin theHST sampleare:(a) -bandhalf-
light radius0.1' 1.0', sothattheobject ts insidea WFPC2or NIC3 mo-
saic; (b) predictedaveragemid-UV SBouttor :18 22.5-23.0
magarcsec (Fig. 1), sothata galaxycanbedetectecbuttor 2-3 inone
orbit with sufciently high S/N to allow structuralfeaturesto be recognized,;
(c) distribution of Hubbletypesand(d) thedistribution over apparenaxisratio
(inclination)shouldboth berepresentate for nearbygalaxysamplegFig. 2).
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Fig. 1 shaws that the galaxiesobsered with HST have higher predicted
mid-UV SBthanthemedianin theRC3,whichis 22.3magarcsec .
Thisis notanoverridingconcernsincehigh-redshifsamplesaresimilarly bi-
ased(or moreso)in favor of high-SBgalaxiesdueto the severe(1+z) cos-
mologicalSB-dimming.Basedon Fig. 1, onecouldapplyweightsto eachob-
sened HST galaxyto betterrepresenthe truelocal galaxydistribution when
completesamplesrein order Figures2a—2dshawv thedistributionsof theHST
mid-UV sampleover morphologicaltype, axisratio  , (U-B) color within

, andeffective radius . Our selectednid-UV sampledeliberatelyoverem-
phasizedate-typespluer andsmallergalaxies,sincethesearethe dominant
galaxypopulationat high redshifts. Fig. 2b shavs thatour selectedmid-UV
galaxieshave a similar distribution asthe RC3. Sincethereis no signif-
icanttrendin the galaxy distribution from the RC3level (B 15 mag)to
theHDF limit (B 28 mag;Odewvahnetal. 1997),ournearbyHST comparison
sampleis thusafair onein termsof galaxyellipticities atall redshifts.

In total, 100 galaxieswere obsered with WFPC2in Cycle 9-10, and
aboutl2with NICMOS/NIC3in H-bandand20with ACSin H- in Cyclel2
(Janser2004; this Vol.). Typically, we exposed2 800-1000secin F300W
and2 100-160secin F814W while someexposurescamefrom the HST
Archive. Exposuredimeswere made e xible to optimally usethe full HST
orbit allocatedper galaxy The resulting1-orbit SB-sensittity matcheghat
achieved in deepHST I-band imagesfor faint galaxies,accountingfor SB-
dimming. The resultingpoint sourcesensitvity resoles mary galaxiesinto
their brighteststarforming regions(OB associationgyoungstarclusters) and
resolesthebrighteststarsin thenearesbbjects.

4, Discussionof the HST Images

In this sectionwe give ahigh level discussiorof the HST/WFPC2(Fig. 3) and
someof therecentNIC3 imagesobtainedthusfar (Fig. 4). The HST images
have in generala muchhigherdynamicrangethanthe ground-baseimages.
This sometimedeadsto a differentgalaxy classi cationthanin the ground-
basedmagesor the RC3, andalsomakesit dif cult to properlydisplaythe
full rangeof structuresseenwithin a galaxy The bestdisplay of the HST
imagess givenin theelectronicversionof Windhorstetal. (2002).

Early-type Galaxies: Theregularearly-typegalaxieqelliptical andS0's) in
our sampleshav in generala signi cant increasen SB from the mid-UV to
thered,re ecting anoverall lack of ayoungstellarpopulation,asalsoseenn
thefarUV UIT imagesof Marcumetal. (2001)and Kuchinskietal. (2000).
Outof 7 early-typegalaxiesmaged two have smallbluenuclearfeatures.Two
galaxiesaremeiger remnantsandhave signi cant dustydisksin the mid-UV,
but will likely soonevolve into early-typegalaxies.Threeearly-typegalaxies
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Fig. 3: Summaryof our HST/WFPC2-imageg75” 75" FOV) of nearbygalaxiesin F300W (“mid-UV";
left panels)andF814W (right panels).(Row 3.1) The Se/fert UGC08823with anold stellarpopulationin
F814W andthemeigerremnantUGC05101whichis dustyin themid-UV; (Row 3.2) Theearly-typespiral
NGC2551andmid-typegrand-desigspiralNGC6753(Row 3.3) Thelate-typebarredspiralNGC5257and
thesmallspiral ESO418-008(Row 3.4) Thelate-type<€ES0487-01&andUGC10445 gachwith signi cant

(which is an exceptionratherthanthe rule for the late-typegalaxiesobsered in our sample);
(Row 3.5) ThemeigersUGC06471-2andUGC08677-8vith variouswavelengthdependenstructuresThe
bestfull-size displaysaregivenin the electronicversionof Windhorstetal. (2002).
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becomedominatedby point sourcesn the mid-UV, indicatingweak optical-
UV AGN, Se/fert, or LINER nuclei(Fig. 3.1). While thesearesmallnumber
statistics their presencén our sampleis dueto our pre-selectiorof galaxies
with high predictedaverageSB in themid-UV within , resultingin anumber
of early-typegalaxieshataredominatedn the mid-UV by AGN.

If AGN generallyresidein bulge-dominatedyalaxies(e.g, Magorrianet
al. 1998), then the red and old stellar populationof the underlying early-
type galaxieswill be generallyfaintin the UV, but the presencef a (weak)
AGN will resultin blue (U-B) colorsandthereforea high SB the mid—near
UV, andsoinclusioninto UV-selectedsamples. Similarly, ground-basedl-
or B-bandselectedsuneys resultin signi cant numbersof point-like AGN in
early-typegalaxiesat moderataedshifts(z 0.3),which arethusclassi edas
QSO0's. However, hadtheseobjectsbeenselectedrom the groundat much
longerwavelengths(i.e., in the -band),thenthey would have shawvn up as
early-typegalaxiesn goodseeing.This leadsusto wonderto whatextentthe
(strong)cosmologicalkevolution of AGN selectedhroughtheir UV/blue ex-
cessatmodestredshifts(Koo & Kron 1988;Boyle etal. 2000)couldin partbe
dueto a“morphologicalK-correction”of early-typegalaxieswith weakAGN
— the strongSB-dimmingof their UV-faint stellarpopulationwill renderthe
early-typeAGN hostgalaxiesnvisible atintermediateéo higherredshifts.

Mid-type Spirals: In general spiralarmsaremorepronouncedn the mid-
UV, asUIT shavedto begenerallytruein thefarUV (Bohlin etal. 1991, Hill
etal. 1992, Kuchinskietal. 2001, Marcum etal. 2001). However, mid-type
spiralsandstarforming galaxiesappeaitn generalmoresimilar from the mid-
UV to the optical thanearly-typegalaxies(Fig. 3.2 & 3.3). Someappearas
latertypesin themid-UV, andafew shav drasticchangesn typefrom theopti-
calto themid-UV, equivalentto achangen T-typeof T 3(Fig. 3.4b).One
galaxyshaws a spectacularesonanceing of hot stars,while the remainder
disk becomegssentiallyinvisible in themid-UV (Eskridgeetal. 2003).

We obsere a variationin color of the galaxybulges/centerg spirals,and
a considerableangein scaleand SB of the individual starforming regions.
Dustfeaturesn mid-typespiralscanbewell tracedby comparingthe F300W
to theF814Wimagesandarevisible in lanesor patchegpossiblytrailing spi-
ral densitywave patterns?)jn pockets, and/orbubbles. A curiousfeatureis
that almostwithout exception,the mid-type spiralsin our samplehave their
small nuclearbulgesbisectedby a dust-lanewhich is often connectedo the
inner spiralarmstructure asseenby comparingthe F814Wandmid-UV im-
ages.Thisis interestingin the context of the nding thatall bulge-dominated
systemdhave a centralblack-holewith an averagemass 0.005
(Magorrianetal. 1998). The small nucleardust-lanein most mid—late-type
spiralsmay be involved in feedingthe inner accretiondisk, if present.Some
edge-ongalaxiesare very faint in F300Wwhencomparedo F814W others
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emit/transmitsigni cantly morein F300W with someintermediatecasesAll
shov a F300W/F814Wux ratio increasingrrom the inside out, asexpected
for adecreasinglustcontentfrom the insideout, and/ora strongradial gradi-
entin thestellarpopulationjf we assumehatthe dustandstarsarewell mixed
(i.e.,thestarsarenotpreferentiallylocatedn front of mostof thedust;seee.g,
Janseretal. 1994,2000;Witt & Gordon1996;Kuchinskietal. 1998).

Late-type Galaxiesand Irr egulars: The late-typeand irregular galaxies
imagedare a heterogeneoumiixture. The majority of thesegalaxiesshav a
F300Wmorphologythatis similarto F814W Importantdifferencesareseen,
however, dueto recognizabledust-lanedlocking out the F300Wlight. Dust
is visible in poclets, holesor bubbles perhapgueto supernga-inducedout-
o ws, or out ows fueledby bright starforming regions,suchasseenin M82
at HST resolution(de Grijs etal. 2001). Somelate-typegalaxiesare physi-
cally smallergalaxieswith what appeardgo be the beginning of spiral struc-
ture. Othersare Magellaniclrregularswith variousregions of stochasticSF
Starformation“ridges” are seenin late-typegalaxies,aswell ashot starsor
starclustersthat are particularly conspicuousn the mid-UV (F300W and/or
F255W).A few late-typegalaxieswould be classi ed signi cantly differently
whenobsered in the mid-UV thanin the F814W passbandespeciallywhen
obseredunderlessthanperfectatmospheriseeingconditions(seeFig. 3.4).
A quantitatve discussionof the classi cation changesas a function of rest-
framewavelengthwill begivenby Tayloretal. (2004).

Peculiarsand Mergers: Themajority of the peculiarsandinteractinggalax-
iesshav a F300Wmorphologythatis similarto thatin F814W Severalmeig-
ershave spectaculadust-laneghatthreadalongwith the spiral arms,which
aretidally distortedduringtheinteraction(Fig. 3.5), while mostothershave
absorptiorin apparentlyrandomlocationsassociateavith a starburst.

5. Galaxy Outskirts from a CosmologicalPerspective

The combinedHST+ground-basedUBVR light pro les shav that early—mid
type galaxieshave only smallradial color-gradientsin the outerparts,where
diskstendto getsomeavhatblueratlargerradii (Fig. 4 here;deJong& vander
Kruit 1994;de Jong1996;de Grijs etal. 1997;Janseretal. 2000). Corrected
for reddeningby dust, this behaior indicatesa (thin) disk that growvs with
cosmictime throughtheinfall of gasandminor memgersthatdid notrecently
upsetthedisk. Remarkablythemajority of thelate-typegalaxiesn oursample
shavstheoppositebehaior, becomingsigni cantly redderatlargerradii. Fig.
4a and4b comparean exampleof eachtrend,andin Taylor etal. (2004) we
quantifythecolor-gradientdor thetotal sample In generalcolor-gradients
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getredderoutwardsfor themajority of late-typegalaxiesandthisis in general
moreoftenseerfor galaxiesof lowerluminosity smallerhalf-light radius,and
lower averageSB (Tully etal. 1996; Janseretal. 2000; Taylor etal. 2004).
This trendappeardn all lIters, therebyruling out sky-subtractionerrorsare
themajorcausegFig. 5), andappearsomevhatmorepronouncedor rounder
galaxiesthanfor atter galaxies. While youngUV/blue-brightstellar popu-
lations clearly dominatetheir inner morpholay, mostlate-typegalaxiesthus
appearto havea signi cant old halo or (thick) diskpopulation.

Theideaof old Populationll envelopesn dwarfirregulargalaxieswvas rst
proposedby Baade(1958). Tully etal. (1996)found a signi cant numberof
nearbydwarf galaxieswith redouterenvelopesandJanseretal. (2000)found
a similar resultin the NFGSSuney. Recently Dalcanton& Bernstein(2002)
suggestededenvelopesn asampleof late-typeedge-orgalaxies.These nd-
ings constrainhierarchicalmodelsof galaxyformation (e.g.Katzetal. 1999;
Kauffmannetal. 1999). Dalcanton& Bernstein(2002)favor ascenariovhere
late-typegalaxieformedin anearlyepochof signi cant memgers( 6 Gyrago
orz 1),resultingin redoutercolors,whichthey explainasanold (thick) disk.
Theselate-typegalaxieswould have remainedargely undisturbedsincez 1,
andrecentlyundegoneonly morecentrallyconcentrate &F

Importantrelatedcluesto the natureof late-typescan be found from the
galaxycountsasafunctionof type,whicharenow availableovertheentire ux
rangel5 B 27mag(Cohenetal. 2003),sothey canbeproperlynormalized
at the bright end. At the faintend(B 24 magor z 1), the type-dependent
countsnot only shawv the well-known excessof late-typegalaxies,but also
shav a signi cant excessof early—midtypesatz 1. Cohenetal. (2003)ex-
plain this asthe CosmologicalConstanitself graduallyturning off the epoch-
dependenmegerrate,whenit startedto signi cantly affect the expansionat
z 1. Todays red outskirtsin late-typegalaxiescould thus be the smoking
gun of the cosmicaccelleratiorinducedby . As aconsequencenost(ma-
jor) megersoccurredearly-onin galaxiesof all typesand luminosities,so
halosand (thick) diskswereformedearly-onandarestill seenassuchtoday
Disks of giantgalaxiesarestill growving today becausef infalling surround-
ing gasand minor meigers, but are otherwiseevolving passiely. Late-type
low-luminosity systemsare mostly left with stochasticstarformationin their
innerpartstoday whichis nolongerfed by their ervironmentin amajorway.

0. Discussionand Conclusions

In summaryour HST mid-UV imagingdatabaseshavs thatin galaxiesvhere
starformationis sufciently pronouncedit candominatehemorphologyfrom
the mid-UV thoughthe optical, resultingin very little changein morphology
from the UV to thered. However, whenstellarpopulationsolderthanaboutl
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Gyr producemostof the opticallight, we seechangesn morphologybetween
the optical — wherethesestarstendto producerelatively regular structures
dueto the effects of orbital mixing within the galaxies— and the mid-UV
— whereyoungerstarswhoselocationsstill re ect the distribution of their
birthplaces.An additionalcomplicationis introducedby the presencef dust
obscurationDustlanesor dustcloudsthatarenearlytransparenin thevisible
canbe opaquen the mid-UV, therebychangingthe apparentnorphology In
summarythequalitatve resultsfrom our studyare:

(1) High-SB early-typegalaxiesin the optical shav a variety of morpholo-
giesin the mid-UV that canleadto a differentmorphologicalclassi cation,
althoughnot necessarilalwaysaslatertype. The often ratherpeculiarmid-
UV morphologyof early-typegalaxiess generallyquite differentthanthat of
thereallate-typegalaxiesasseenin themid-UV.

(2) About half of the mid-typespiralsin the optical appeaiaslater morpho-
logical typesin the mid-UV, but not all mid-typespiral galaxiesdo look dra-
matically differentin the mid-UV. Their mid-UV imagesshov a considerable
rangein the scaleandSB of individual starforming regions. A comparisorof
F300Wto F814Wimagesyieldsgoodsensitvity to dustfeatures.

(3) The majority of the heterogeneousubsetof late-type,irregular pecu-
liar and mewging galaxiesdisplay mid-UV morphologiesthat are similar to
thoseseenin thered, but with importantdifferencesiueto recognizablelust-
featuresabsorbinghe bluerlight, anddueto hot stars,starclusters,andstar
formation“ridges” that are bright in the mid-UV. Lessthanonethird of the
galaxiesclassi ed as late-typein the optical appearssufciently differentin
themid-UV to resultin adifferentclassi cation.

OurHSTmid-UV sunwey of nearbygalaxiesshavs that— whenobseredin
therest-framemid-UV — early-to mid-typegalaxiesaremorelikely misclas-
si ed aslatertypesthanlate-typegalaxiesare misclassi edas earliertypes.
This is becausdater typesaredominatedoy the sameyoungandhot starsin
all Iters from the mid-UV to the red, and so have a smaller“morphologi-
cal K-correction”thantrue earliertypes. ThemorphologicaK-correctioncan
thusexplain part, but certainlynot all of the excessfaint blue late-typegalax-
iesseenin deepHST elds. Classi cationof faint galaxiesin the rest-frame
mid-UV will likely resultin somefraction of early—midtype galaxiesbeing
misclassi edaslatertypes,likely alargerfractionthanvice versa.

In conclusion,it is unlikely that the morphologicalK-correctioncan ex-
plain all of the faint blue galaxyexcessasmisclassi edearliertype galaxies.
And the morphologicaK-correctioncannotexplaintheslight excessof early—
mid typegalaxiesat faint magnitudeg mag)with respecto passiely
evolving models,asfound by Odevahnetal. (1996)andCohenetal. (2003),
sincethe main misclassi cationerror goesin the oppositedirection, as dis-
cussedabove. Instead,our mid-UV surney seemso supportthe conclusion
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of Cohenetal. (2003)thatthe numberof faint galaxiess largerthanthe non-
evolving predictiondor all galaxytypes but moresigni cantly sofor thelater
types.They give apossibleexplanationof this nding in termsof hierarchical
formationmodels wherethe CosmologicalConstanitself wasresponsibldor

graduallyturning off the stronglyepoch-dependemhemgerrateatz 1, since
in WMAP cosmologythe universebecamedominatedby  and startedex-

pandingexponentiallyforz 0.4.Hence, mayberesponsibldor thegradual
transitionfrom thez 1 Universe,wheregalaxyformationandevolution was
drivenby majormegers,to the Universeatz 0.4,whereatbestminor meg-

ersor infall affectedthe morepassie, secularevolution of giantgalaxies.
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