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We measure near-uliraviolel (MUY apenue magnitudes from Geelery Evelaramt Explorer images for 258 ulia-
diffuse galaxy (UDG) candidates deawn from the inital Systematically Meassuring Ulwa-Diffuse Galaxies
(S MU DGes) survey of ~300 square degrees sumounding, and including, the Coma galaxy clusier. For the vast
mjar iy, 242 of them, we present fux wpper limits doe either o a lack of significant fux in the apenuse o
confusion with other objects projeciod within the aperre. These limits often place inteesting consirainis on the
LD candidates, indicating that they are non-star-forming o quicscent. In panicular, we identify feld, quicsosn
UG candidates, which are a challenge Tor foomation models and are, therefore, compelling prospecits oo
apeciroscopic follow-up and distance determinations. We present far-ulizavielet (FUN) and NUY magnimdes for
16 detected UDG candidstes and compare these galasies to the local population of galaxies on color—magniiude
and specific star formation mate diagrams, The NUY-detecied DG candidaies form mostly an exension wowand
ko er siellar masses of the far-forming galaxy sequence, and none of these lie within regions of high kecal galaxy
density. DG candidsies span a range of propenies, although almoes all are consisent with being quicsoznt, low
surface brighiness galaxies, repandless of envinonmeent.
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1. Dot et

Physically large, and posaibly massive, low surface bright-
ness (LSBY palaxies, recently coined @ wliss-diffuse palasies
(UG van Dol et al. 20057, are potentially unigue festing
grounds Tor thesries of galaxy formation {eg., Yorin &
Bekki 2015, Aperte & Kravisov 200186 Amorison & Loch 200 6;
O Cintie 2t al. 2007 Bong et al. 2007; Chan et al. 2018,
Carleton ¢t al. 2009 and the naiure of dark matter (e.g., Bemal
e al 20180 LSB galaxies, even physically large ones, have
boen known to exist Tor decades {e.g., Sandapge & Bing-
geli 1984 Impey et al. 1988, Conselics et al 2003), but the
novel and compelling development is that the largest among
these appear o0 inhabil massive dark mater halos, such that
their mass-to-light ratics (YD) are comparable 1o those of the
miosl dark matter—dominated dwarl sphensidal satellites of our
Cralaxy.

Evidence supponting the large infernsd masses comes from
kinematic meaiurements of integrated starlight (van Dokkum
el al. 20016, of globular clusiens { Beasley et al. 20067, and from
the size of their globular clusier populations (van Doklkoum e al.
2017y There are cavests assoc@ied with the intenps etation of
baih kinemwatics, which are messured at small radii, necessita-
ing significant extrapolation 1o cstimate (otal masses, and the
globular clister counts, which adopt large compleenss
comections and  assume that the relationship bemvoon the
number of globular clusierss and the total mass (Blakeslo: aal.
19T Croorgiey et al 2000; Hamis e al., 2003, 2007; Forbes
el al 216, 2018, Laritsky e al. 2016) holds for UDGs. Even
s, i s only the physically largest UD s that appear io be this
cutreme in their todal mass, while the physically amaller, more
common ameng them appear o have ower masses thal are
consistent with those of dwarl galaxies (A morison et al. 2008,

Sifdn et al. 20018, There fore, much of the population of UDGs
is likely w overlap what had boen previcusly nefemed 1o as LEE
galaics (Dianey 1978 Schombert & Bothun 988, Schwan-
menberg et al 1905 Dalcanton et al 1997 Sprayheny et al
197 Conselice e al 20037,

Larpe aea pholomelnic surveys ane now unoovering LSBs
Ul by the hundreds and thousands in oa variery of
cnvirenments {e.g., van der Burg et al. 2006; Yagi o al
200 Greoo et al. 2008, Zaritsky et al. 2008). Such surveys are
crucial if one wanis o compile a large sample of the larpest,
mieal mzssive D0a—ihe objects that ane woly unusual and
micsl likely 1o place demanding oonstrains on bath models of
galaxy evolution and dak mater. However, the lack of
radshifis and other ancillary data for nearly all UDG candidates
means that these objects ane solely defined by their surface
brighiness and angular size, keading 1o what is likely w be a
heteroge noous. poqulation {Faritsky 2017; Femé-Maien @ al
2008 Greoo e al. 2008 Lim et al. 2008)% thereby mitigating
their value a5 probes of galaxy evolotion and dark matter,

Messuring  sedshifis is comently the limiting facior in
utilizing UDGE to advance our uwnderstnding of  palaxy
propertics, Optical specinosoopy is expensive, requinng muhi-
ple hows per objoct on owr larpest ground-based telescopes
feg, van Dokkum e al 2005 Eadowald e al 2007), and
newtral hydoogen obscvations yield redshifis only for the small
fraction of UDG candidates with gas {Spekkens & Karna-
karan 2018). Guidance regarding the mos promising candi-
dates wo darged for the expensive speciosoospic folkow-up would
help mitigae the coat of the observations. Projecied member-
ship in a galaxy clister or group has beon one adopied
approach, nearly puarantecing tat the adopied distance is the
i distance (e, Badowaki @ oal. 2007; Alabi e al, 2018
Howewver, such galaxies have evelved within a dynamical
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cnvirenment, complicating the interpretation of ther evolution
and slrncire.

Bocause of the common focus on UDGs in galaxy clusters,
dwe o the question of distances and observational efficiency,
these syalems are betier characterized than UDGs i low-
density envirenment. U D0 inoclsters are almos exclusively
rad, consistent with being quicscent (van der Burg e al. 2006;
Wagi el al. 2006, This empirical finding has kd 1o apeculation
that the evolution of these galaxies & guided by tidal effocis,
ram  pressure pas loss, envirmmental “sirangulation,”  and
beically all of the phenomena tat are speculated o alter high-
brightness galaxies in clusters (see Boselli & Gavazzl 200480, In
contrast, the amall number of UGS spectoscopically
confimmed 1o lie in the fGeld ae optically bluer (Zaritsky e al.
20019 and sometimes have sssociated HI (Le sman o al. 2007,
Spekkens & Kammakaran 2018 In fact, several UDG ocigin
soenanios prodict an absence of red U DS inothe feld Jeg., Di
Cintie et al. 2007 Chan @ al. 2008 Unforunately, the feld
UG population is poosly studied.

The use of existing uliraviektl imaging from the Gekeoy
Eveelurawi Explorer (GALEX, Manin @ al. 20057 mision
archive isan efficient way o measure the peevalence of reosnd
star formation in UGS across all environments, The use of the
L Pux dao form a U —opdical color has the advantage that it is
far more sensitive 10 recent star formmation than optical oolors
anc, while it has the disadvaniage that it is, in general, much
mere challenging o measune, The GALEX archive was already
cxamined by Greco o al (2018 in relation to their catalog of
LSE galaxics. They find & high detection fraction, 7%, among
their aptically Blue sample, although the UDG selection crikeria
ang different between their sample and that frem Swiematical ly
Memsuring Ultra-Diffuse Calaxics (SMUDGes). For example,
Cireoe e al (20018) inchde systems of amalker angular exiend
and base their surface brighiness crileria on a mean surface
brighiness within the effective radius sather than a central
surface brighiness, Here, we investigaie whether the set of
UG candidates meleased in the fist SMUDGR:s calalog
(Zarisky et al 2019 has near-ultraviokt (MUY counterpans,
what the progertics of those systems are, and interpret the limis
from those that are not detected. In Section 2, we describe our
analysis of the GALEX data and how we obiain  our
photomety. In Section 3, we present our result, panicularly
the diswribution of LD in color—magnitude space melative 1o
“normal™ local galaxies and the spatial diswibution of various
LT subelasses,

2 Data

W begin with the UDG catalog from Zaritsky et al. (2019
of 275 DG candidates with half light radii, 5, =53 that lie
within roughly a 107 projected radius from the Coma galaxy
clusier. One key diffenence between SMUDGes and other U DG
catalegs i that the angular eriderion comesponds o a physical
cffective madius, for those objoss al te distance of the Coma
cluster, of 2.5kpe saher than the canonical |5 ke, Foo
cxample, in fems of the angular size alone, we select objects
whise minimum s@e B over iwice that et by Greocos o al
(2018 There is no physically muivated justification for cither
sipe crienon, bul we choose i focus our effor on the
candidates that are mose likely o be physically lasger. The
projected virial radius of the Coma cluster i~ 157 (Kb et al
2007, s the bulk of the survey volume is well cukide of the

i
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cluster, with §7% of the UL candidates in the Zansky et al
(2009 sample projectod beyond the Coma cluster virial radius.

From the Zarisky @ al. (2009 cawmbop, we exiract the
coprdinates, the half light radii, and the optical magniudes. Wi
chose 1o wse the ¢ band primarily, although g oand & ane also
miczsured in SMUD e, Tor comparnson o existing work and
because ¢ provides a compromise bBetwoen  providing  the
longest wavelengih baseline in combination with NUY and the
highest signal-i-noise o (8N

The MUY daia come from the NASA public aschive porial
MAST" of the GALEX mission {Manin et al 2005). GALEX
was a S0 om diameter LY delesoope capable of imaging the sky
in  far-ulwavielar  (FUY) {I_'ijl.':l—l’.'jﬂﬁ] and MUY
{I’.'ﬁﬁ—l‘?jﬁﬁ] bands  simulianccusly. We exchide UDG
candidaies without the available r band or that lie ouiside
available GALEY images, and our final sample consisis of 258
candidaes. As discussed below, deections were sufficientdy
uncemmen in the N UY band soowe do not present resulis for
hee FUY beanad fior the full samphe. The image databease is not of
uniform depth and o dewction threshelds vary across the
samplhe.

T determine whether we detect each individual candida in
ihie svailable data, we vsad the Astropy-alfiliaed (The Astnopy
Collaboration e al. 2018) package Photutils (Bradley e al
AT e perform phoometry on the NUY data ar each
candidaie's location. We define a circular aperuse of radius
2p where v, is the optical half light radivs of the tagel and
miessure the flux in the MUY intensity map from which we
subiract the background fux. We determine the beackground
flux by measuring the fux within the same circular apenune in
the GALEX-provided sky background image. We convent from
counts per sccond (CPS) 1o an NUY magnitude in the AR
aysaiem (Oke 1980 Oke & Guan 19835 using the equation

ag = —25 x log CPS) + 2000d, (1
(Moarissey en al, 2005,

T check that the background image is unoontaminaied by
the UDG candidate itsell and 10 acooumt for te effoct of
varations in the background map, we reoompuie iy, aler
displacing the background apenure, staning from a displac:-
mend of 2y and increasing 1o 10r, in o and & Ahhoogh the
change in the magniude tends o ncrease with the displace-
miend, the abaohute value of te difference is <0, ] mag for the
vasl majority (ranging from 240 out of 258 for the smallest
displacements 1o 200 out of 258 for the largest).

The parind-spread function for te GALEX NLIY images is
HM0 PWHM (Manin et al. 200573, which can kead 1o confusion
among sources and sireng contam ination in some cases. In our
firsd step o mitigate this problem, we compute the ratio of the
flux obtined within an aperure of radius 2r, 1o tat obtained
within an aperiure of radius ry. We reject candidates where this
ratio is =1, We visually confirmed that this crieron idendifics
stromngly  contaminaied objects.  Fifiy-three  candidates  ane
classified & swongly contaminsied and are nod considerad
further . Oiher candidates whene this satie is <4 may nevers-
theless sulfer more subde contamination, and we discuss that
prohlem funher below.

Aumong the remaining souross, we expecl our uncertaintics o
b dminated by the uncenainty in the hackeround determina-
tien. To edimaie the mean background uwncenainty, we

T wrokine s e
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measure the scatter in fuxes obtained Prom visually nspected
unceniaminaiad sky regions. We kentify A0 blank apenunes (of
cqual sizes) and measure the enclsed flux. We then compute
the standard deviation, =,,, by ffing a Gauvssian 1o the
resulting distribution of measwad fuxes among the apenunes,
We define the mean background uncenainty per pixel o be
Ty o Mgy . Where Ny is the number of pixek in the sky
aperure. The uncerainty in the mean backeround kvel within
a targei aperiuse is then q, (N, ,"rn,n""";-ud where N, & the
number of pixels in the targel apenuse. IF there B a larpe scale
gradient to the background, then our method for estimating the
uncertainies will overestimate the background uwnceriainty
locally. However, we cannod be suse that the background
pradient & meal or sysiematic, and our methed capiures this
e raimy.

T sscenain our confidence in a seurce detection, we define
the 5/N for each candidsie UDG detection, ignoing the
uncertainy coniribution from the seusce fself and any faind
contaminating ohjects, as

candidate fux

E/N= —
b kground uncenainty

2

We consiler spurces with 5 /Ms < 2 1o e nondetections and
vissally inspect all others. Whik visually nspecting  the
candidates with 5/Ns = 2, we consider how well centerad
the object is, the extent of the ohject and the posiible
contaminating effects of the neighbors on the phoiomeiny. [fwe
oo hide that the detection cannot be confidently assigned 1o
the UDG candidate, we labe] that as a nondesection. For all
sources that are classified as nondetections, we either acoapt the
measured fux & an upper limit on the Aux on, in cases where
the measured M is negaiive, we assign a vale of twice the
backoround uncenainty o be the fux upper limi. In cases
where we suspect ocontamination, the measunsd flux & a
conservalive upper limil bocause we have nod atempled 1o
corect For the contaminating object

Afer rejecting 33 candidates on the basis of our inidial
contamination crierion and 17 candidates without either WL
images o p-band data, we have 16 deections and |89
nondetections (ihe effec of different criteria on the final se
of detected candidaies B summarized in Table 13, The NI
images for the 16 delections are presented in Figuse | For
these detected in the NUY, we also messure the FLY
magnimde using the same procodune. In Table 2, we present
the extinction osmected valwes of the NUY and FLUWY
magnindes for these same UDG candidates, r-band magni-
tudes  wsing  published  reddening  maps  (Schlafly &

IRaj e Sy ex al

Finkbeiner 2001, and the following  selective extinetion
relations:

Asry /E(B — Vi =82, Apn /E(B — V) = 824,
and A, /E(E —Vi=22% {3

as abko adopled by Wiyder e al 2007, We present the kwer
limits on sy for the ohjects tat are nod vissally discemall:
in the FLY band. Table 3 uses a similar Format and contains the
extinction oomectod sy limits for the nondetections.

Some of the dewections could be chance coincidences with
other UYV-emiting objects. Toe gauge the magniude of this
effect, we placed random apenunes within the same set of
CGALEX images and found that ~ 15% of the time, the dewectad
flux satisfes owr iniial S/N = 2 crteron. Afer visual
cxamination, only ~20% of those ane sufficiently well centerad
and wncomaminated. In combination, these results sugges that
3% of cur UDG candidates (8 out of 258) could have false
superpositions. Acoounting for the fraction of contaminated
sources, wie conclude that & of our 16 detections might be
attributable 10 superpositions.

In contezst, some of the nondetections could be chance
coincidences of emilting souroes with srong, negative noise
fucuations. However, given our few delections, we do nod
expect there 1o b a significant population of such objects
Assuming that the positive supepositions discussed above ane
matched by negative ones, which 5 overly conservative
bocause real sources contribuie 1o positive fucuatons bt
nod do negative ones, we cap the fraction of such events al
o 5%, Given 1Dt 16 detected sousces, we expect 1o have
ol one o o sourcss thal we would have othenwise
detecied.

1. Resulis

NUY dewections from candidate UDGs deawn from the
SMUD s catalog in GALEXY images ane rare. We identify
andy 16 out of 258 (695, or only 1O (4% if we account for the
poasibility of source superposition. OF course, there ae a
variety of possible reasons for why the remaining systems havwe
low LY fluxes, but even the imiis convey infommation.

A0, Dsrnbation G Codor—Magnitnk Spece

In Figure 2, we compane ithe diswibution of both our
detections and limis for nondeiections 1o the disirbution
messured for the local galaxy population by Wyder @ al
{2007, assuming that the candidate U TGS lie at the distance of
the Coma cluster. Zansky o al. 2009 provide evidence
sugpesting this is likely w0 be the comect distance for most, but
nast all, of the DG candidates within this first released sirvey
arca. Emoes in the distance affect only the location of the
candidate LD along the abscissa and so do nod significandy
imipact what we oconclude next. We expect erios in our
assigned distancss 1o be mostly overestimates because placing
ihee candidates beyond Coma woukd imply even larger physical
Alra,

In Figuse 2, we ouwtline with blue and red dashed lines
possible extrapolations of the ble clowd and red-sequence
galaxy populations. The aquations for the wop and botlom rad
dashed lines ane

(NUY — r)= —0.26TM, + 0733, {4
(NUV — #)= —(L23624 — 0707, {5
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and the equations for top and bottom blue dashed lines anc
(KUY — )= —0.06TH, + 1534, ()
(MUY — )= —DOTEM. — DAL, M

respectively.

For the med sequence, we delibermiely define an exveme
posaibility of a highly tilied red sequence, for which thene is a
hint in the Wiyder ei al. {2007) daia and that provides the mosi
optimistic posaibility for detecting sed-seguence UDGs in
CALEX data. Even ao, we have only one deection that mighi
lie on the red sequence. I B evident from this compar son that
wie should not expect o detect U DS that ae nod fooming stars
in these GALEX images

The bulk of the detections lie inan area of the diagram thai is
consistent with an extrapolation of the blue cloud, sugoesting
that at leas these objects are foming stars. However, 135 of

the |29 nondetections have lower limis on the MUY —r that
place them redder than the blue cloud, demoensirating that the
majority of e candidates are ned star-forming, low mass
galaxics. Selecting objects thal ame large in angular extent and
havie low central surface brighinesses in the optical {p,0 = 24
miag ancaec ) resulis inoa sample that & dominated by non- oF
wieakly star-fooming galaxics in all environments.

J2 Skecking Anerdvais

To examine e natuse of the nondetections in the
cxirapolated red and blue sequences of Figure 2, we st
average their fux limis and  peopagake  uncenainties o
determing if it & feasible do dedect an object in the image
stack of tese candidates if they all have the masinmum albowad
flux. For the red-sequence nondetections, we find that even a
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stack all of such sources will have insufficient signal for a
detection. For the blue sequence nondetections, excluding the
one bright DG candidate ai M, ~ =20, we find that we could
detect the stcked object, provided the objects are not much
Fainter than the MUY limiis

Oir atack of the images of the UDG candidaies whose N1
limits petentally place them in the blee-cloud region of
Figure 2 does sesult inoa detected contral object. The stack
might include contaminating object, which we have no way of
exe luding; therefore, our detection shoukd be treated as a lower
limit on MUY —r. Even so, ouwr measurement { MUY —r ~4.5)
places the mean ohject on the red sequence maiher than in the
blue cloud, sugeesting that the majority of the objecs
coniributing 1o the stack musi be on ithe red sequence. Because
wie now exclude cvien moestl nondetections from the blue ¢loud,
wiz oone lude that the bulk of cur UDG candidstes are indead
uiEsoenl.

A3 Bpeetled Dxoedlaerion

In Figure 3, we present the spatial disiribution of the DG
candidates, omded by whether or nost we detest an MUY flus.
The few detections that lie close 1o the Coma clster in
projection lie on the periphery. The candidate UDG for which
wie were unable to make a measurement, bocause they lacked
cither GALEX imaging or r-band data, are disiribued sandomly
acioss the survey area and ame e shown in the figure, The
UG candidaies outside of Coma ae also predominantdy
nndetac ions.

A oonoem in interpreting the distribution of nondetections is
that a fraction of these sources were negjecied due 1o possible
contamination. As such, some could have significant NI
fuxes. Furthermore, it & possible that, within regions of high
galaxy densiy, we are mose likely o identify  possible
contaminsling sources within e apermre.  However, we
vissally sejecied only five sousces within the Coma viral
radivs. We rejected 16 ouside of Coma. The vast majority of
UG candidaies {110) within the Coma virkal radivs had no
detectable Aux. We conclude that the lack of candidaies
identified & NUY detections within the Coma ¢lster & nod due

i a bias caused by incresed contamination within the
MEAUNEMENL Speriunes.

A second poiential concern B that the NUY survey depth is
wieven acioas the field. However, the high-density aness that
propeicnally lack NUY detections, ie., the Conma clusier and
the area toward the right of Figure 3, tend 1o have the desper
CALEX imaging available than the low-densily ancas. We
oonelude that survey depth variations are ned respensible For
the relative lack of WUY detections in dense environmenis.

In Figure 4, we show the spaiial distribution of a subset of
LD candidates: these that lie either within our exwapolaed
red sequence of Blue-cloud regions in Figure 2. Because the
majority of these poinis fepresents limis on the oolor, the blse-
clowd points oould represent red UDG candidates, while the
red-sequence points are securely red. The Coma clusier is
deminated by the presence of red-sequence galaxies. This
confirms the findings of van der Burg et al. (20060 who, on the
bais of optical cokers, concluded that cluster UDCs ane nearly
all quiescent There is an appanent ove sentation of red
LD candidaies also inthe overdensity on the right of Figuse 4
and a relalive overabundance of blue poins in the fekd
Haowwe vier, we know from our stacking analysis that the bulk of
these ane also quicsoent galaxies.

A particularly interesting population of objecis are these
UG candidates for which the NUW —r color limil consirains
them i be a guiescent field UDG candidsie. These are
confidently dentified & both quisscent and cutside of a dense
galaxy environmenti. Bocause we do nod know their distance,
wie cannod confirm that they ae indeod UGS rather than dwarf
elliptical {spheroidal galaxies. Nevenheless, there ae ~.24
LD candidates that lie st lesst theee viral radii in projected
separation from Coma, which is beyond whene clusier effecis
arg ohserved, ae thoorized 1o end {(see Godmez et al. 2003;
Zinger el al. 200 8), and are confirmed as red for which redshifis
wionld be particalarly valiable. GALEX screening of the larger
samples expecied from the SMUDGs survey will be an
efficient way i identify quicscent ficld UDG candidates. In the
entine sample, again smsuming that these lie s the digance of
the Coma clusier, § detections and 21 nondetections belong 1o
UG that have ry, = 4 kpe. Seven from the later category lie
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sy

wiell putside both the Coma clister and the galacy conoentra-
tisn seen towand the right of Figume 4.

Fd. Bray Forimeaboe Roales

Interpreting the NUY flux as originating from young siars,
we procead 1o estimate the skellar mass nomalized star
feemation rate (SFR) or the specific sar formation rake (35FR).
These estimates ide an upper lmi on the cument s5FR
bocause the NUY fux can also originase from somewhal older
stars. We will retum 1o this depic fanher below when we
discuss the FUV-NLUY colors. Measurements of the sSFR were
done for the Jocal galaxy population by Schiminovich et al
{2007, and we follew their approach. We obtain the SFR from
the KUY lux using the relation

SFR (Moyr "= L0« 1072 ferg s~ Hz ™", i)

Figure 3. Deaokencs oo b sky of NUV-daemed (sobd corcles) md
mcmder coved UG ¢ ool (o poasgrkes ). Thee (Como o heter st comom
oo engranice of LU0 cosdidees, widh ke borge coele ropresessieg dee vl
s Mo MUY deeomces Be wiobin e descesa comcesranon, =0 NUY-
srcey obgects o sl v esdewrepree sied i this esvEDsane s

i adopted by Wyder etal. (20070 To estimate the stellar mass,
wi fwst calculaie the ML fom the g — & oolor using the
relation

loggi M/LI = —0.171 + 0322 % (g — 2) (%

from Bell et al. {20053 The g and  magnitudes for the D=
arg given by Zartsky etal. (2009 and ane extinction oomacted.
The stellar mass is then estimated by taking the product of ML
with the =band luminesity. The Bell ei al. {2003) relalion was
net derived by including UDG sellar populations, but the
uncertainty in ML B snall in comparisen iothe mnge of SFRs
The sSFR & then simply given by the ratie of the SFR o the
st llar mass.

We also calculated the sSFE using a mose recent cobor siellar
s relation derived by Boodiger & Courtean {20050 w check
the effect of using a different stellar mass esimais, A hough
the new transformation noeticeably moves the DG candidates
in the sielle mass—sSFR space (the mean fractional change
decreases the stellar mass by A6%), the overall distribution
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remains almost the same and henoe dees nod affect the
qualitative resulis that we present nexi

W oompane the caloulated sSFRs for the 16 detected U DG
candidaies 1o the distribution of values found for kocal galasies
by Schiminevich et al. {2007) in Figure 5. The disribution of
Ul outlines the boundary of the megion in this
diagram that is populated by the UDG candidates from the
SMUDGes survey. At ihe bluest end, ihe detecied UDGs with
the highest s5FRs almes reach the str-forming sequence,
suggesting that ai the kowest siellar masses the galaxis we
dietect can be hosting relatively high sSFRs and siill satisfy our
surface brighines seloction oriter . Howewver, al most, - L0 out
of the 258 UDG candidates are in this calegory, demaensirating
thai the UDG selection criteria is noi booadly delecting field
sar-forming dwarfs. Although field UDGs, as defined by the
SMUDGes crieria, are generally optically bluer than their
clusier counierpans (Zarisky e al. 20019, they are nol low-
mass galixies on the sta-forming sequence. They might
possibly tend i be Jower siellar mass, and hence lower
metallicity, sysems. Al the high stellar mass end, we ane just
able 1o detect objects near the quisscent s in CGALEX
images, The memainder of ouwr deections lie somewhere
between the twe extremes. The nondetections will 1l in the
bettem left of this diagram, but significantly decper NUY
inmaging is neossary o ploe these objects on this diagram.
Distance eroes, if the DG candidates are actually closer than
the smsumed Coma clster distance, will move ohjects 1o the
lefi in the diagram but do ol qualistively affect our
cone Jusions.

Retuming 1o the queston of whether the NUY  flux
originaies from ongoing star fommation, we examine the FLY
— KUY color for the KUV -deieciad ohjeci. All but two of the
detections ane red in FUNV MUY {=1), suggesting that the
s8FRs estimated using the MUY fuxes are evensstimaies of the
current sSFR. Such red coless are consisent with those
measured for LSE galaxics (Bossior ¢ al. 2008, Wyder @ al.
2004, Although the LT DG colors appear io be somewhai redder
on average than these published for the LSBEs, the reddest
among our sysems have the largest uncenainties and, within
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Lo, are consistent with the LSE coles. Interpreting  our
memsurement of s5FR as upper imiis places even more of the
NUW-detecied object inte the quiescent category. Only in iwo
cases ane the FLY —NUY cokws consistent with ongoing star
formaticn. This confirns our general resuli that the SMUD s
LD are almost exchisively non-star-forming systems inoall
envirenments and is consitent with e previeus determination
thai LSE palaxies have lower star formation efficiencies than
high surface brightness galasies (Wyder et al. 200890

d Conel uslons

We present NUY measurements from GALEX inages of the
KUY fuxes o fux lImiis forthe sample of UDCs
the SMLU DG survey {Zarisky o al. 20090 O the 258 U DG
candidaies that have the necessany GALEX imaging and - band
photometry, we reject 33 for being strongly contaminaed by a
nearhy sounce; measune a sabstically sipnificant N UY M, and
hence MUY —r coles, for 16 and place limis on the NUY Aux
fiog the menmining 1RG.

For a subset of the noendetections, the limis ane sufficendy
consimining so thal we oconclide that they are quiescent
palaxics. Furthemore, some of these lie well outside of any
high galaxy density region, making these objects prime
candidaies for quicsoent feld UDs. ks | PV T
the distances o these objects and o determine whether these
are indeed physically large galaxies. Models of UDG foomation
find it challenging 1o produce quiescent, large, field LSB
palaxics.

Mone of the NUY-detected objects are in regions of high
density, confirming conclusions reached using opiical phoie-
melry that UDs within clusierss are quissoent. Funhermone,
our analysis of the image stack of candidate IDGS whose
photometric limis did oot preclude them from being sar-
forming obpcs yieled an NUY Aux messvement that
demonsirated that the majority of the ohjects in that stack ane
aciually quicscent & well Lasdy, oaly iwe of e NUW-
datecied UDGs have FUV-WNUY colws cosistent with
angeing star fomation. We conclude that the vast majosity
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of the SMUDGes UDG candidates are quiescent  and

independent of envisonment.

GALEX  archival imaging provides valable ancillary
information thai can reladively  casily help identify  key
subpopulations from the large number of UDG candidstes that
angeing surveys will identify,
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