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ABSTRACT

Compact groups of galaxies provide conditions similar to those experienced by galaxies in the earlier universe.
Recent work on compact groups has led to the discovery of a dearth of mid-infrared transition galaxies (MIRTGs) in
Infrared Array Camera (3.6–8.0 μm) color space as well as at intermediate specific star formation rates. However,
we find that in compact groups these MIRTGs have already transitioned to the optical ([g−r]) red sequence. We
investigate the optical color–magnitude diagram (CMD) of 99 compact groups containing 348 galaxies and compare
the optical CMD with mid-infrared (mid-IR) color space for compact group galaxies. Utilizing redshifts available
from Sloan Digital Sky Survey, we identified new galaxy members for four groups. By combining optical and
mid-IR data, we obtain information on both the dust and the stellar populations in compact group galaxies. We
also compare with more isolated galaxies and galaxies in the Coma Cluster, which reveals that, similar to clusters,
compact groups are dominated by optically red galaxies. While we find that compact group transition galaxies lie
on the optical red sequence, LVL+SINGS mid-IR transition galaxies span the range of optical colors. The dearth of
mid-IR transition galaxies in compact groups may be due to a lack of moderately star-forming low mass galaxies;
the relative lack of these galaxies could be due to their relatively small gravitational potential wells. This makes
them more susceptible to this dynamic environment, thus causing them to more easily lose gas or be accreted by
larger members.
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1. INTRODUCTION

Given that sensitive and detailed observations of the early
era (z ∼ 4) of galaxy assembly are currently unattainable,
studying local analogs is a key path toward making progress.
While galaxies have evolved significantly from those earlier
times, compact groups at the present epoch nevertheless provide
a unique opportunity to study environments with similarities
to the earlier universe (Baron & White 1987), due to their
high number densities, low velocity dispersions and frequent
interactions (Hickson et al. 1992).

Studies of compact groups have revealed that in this envi-
ronment member galaxies are subject to intense and frequent
gravitational torques that affect them in a variety of ways. For
instance, as a class, compact group galaxies are known to be
deficient in H i relative to field galaxies (Verdes-Montenegro
et al. 2001; Borthakur et al. 2010). In addition, fundamental
characteristics of compact group galaxies, such as the overall
impact of this environment on star formation, are still a puzzle.
Different studies of star formation in compact groups yield dis-
parate results; for example, de la Rosa et al. (2007) find that
stellar populations in compact group ellipticals are older than
in field ellipticals, while studies such as Gallagher et al. (2010)
report intense current star formation in Hickson compact group
(HCG) 31 illustrating the wide range of star formation seen in
compact groups.

Characterizing the star formation activity of compact group
galaxies is crucial to understanding how this environment affects
galaxy evolution. Johnson et al. (2007) studied the mid-infrared

(mid-IR) Infrared Array Camera (IRAC, 3.6–8.0 μm) colors of
galaxies in 12 compact groups to understand their star formation
properties. Their results were surprising: they found a “gap” in
mid-IR color space between galaxies with colors of quiescent
stellar populations and galaxies with colors indicative of strong
star-forming activity, which proved to be statistically significant
(Walker et al. 2010). Further work by Tzanavaris et al. (2010)
studied galaxies from 11 of the 12 compact groups and found a
gap in their specific star formation rates (star formation rate per
unit stellar mass).

Walker et al. (2012) extended the Johnson et al. (2007)
study to a larger sample of 49 compact groups containing
174 galaxies. They found that the underdensity of mid-IR
transition galaxies persists in a smaller region of mid-IR color
space that they call the “canyon.” This dearth of galaxies is not
present in comparison samples of isolated galaxies, the center
of Coma, or interacting pairs. However, the Coma infall region
shows a similar distribution in IRAC color space to compact
group galaxies. This is interpreted as a similarity between the
environment in compact groups and the Coma infall region,
both having high densities and reservoirs of unprocessed gas.
Though unprocessed, this gas is not unaffected by the compact
group environment. Cluver et al. (2013) find that compact groups
containing galaxies exhibiting enhanced warm H2 emission tend
to have disturbed H i. These galaxies with enhanced H2 emission
tend to be mid-IR transition galaxies.

The mid-IR colors of galaxies only reveal their current
specific star formation activity as manifest in stellar light
reprocessed by dust. In order to more rigorously investigate
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their recent star formation history, we must also consider their
optical colors—whether they fall in the red sequence, blue cloud,
or green valley in the optical color–magnitude diagram (CMD).
CMD galaxy distributions are known to be strongly dependent
on galaxy environment. CMDs of field galaxies tend to have
both a strong blue cloud of actively star-forming galaxies and a
red sequence of “red and dead” galaxies, with an under density
of galaxies falling in the green valley. This shape differs strongly
from CMDs of cluster galaxies, which are dominated by the red
sequence, with few galaxies in the blue cloud or green valley.
Placing the compact group CMD within the context of CMDs
from other environments can yield insight into galaxy evolution
in these important environments.

One of the more interesting regions in a CMD is the green
valley between active and quiescent galaxies (Wyder et al. 2007;
Martin et al. 2007), thought to be a transition region of galaxies
in which star formation has recently ceased (Thilker et al. 2010).
As the young, blue, massive stars become more scarce, galaxies
cross the green valley and enter the red sequence (Wyder et al.
2007). The underdensity of galaxies in the green valley is
thought to be due to the short crossing time between the blue
cloud and red sequence, which should be on the order of a B
star’s lifetime (Thilker et al. 2010). Comparison of the optical
and mid-IR colors of compact group galaxies will reveal whether
the mid-IR transition galaxies fall in the optical green valley.
This would then indicate an intrinsic relationship between the
ionizing UV photons from young OB stars and the heating of
dust seen in the mid-IR. In particular, comparing the distribution
of galaxies in the optical CMD and mid-IR colorspace can reveal
if and how the transition of stellar populations is related to the
transition of the interstellar medium.

To form a more comprehensive picture of star formation in
compact groups, we have embarked on a study of the optical
properties of 99 compact groups drawn from two catalogs, as
discussed in Section 2.1.1. In this paper, we present the optical
CMD of this sample along with three comparison samples,
and compare the optical and mid-IR colors to understand the
evolution of star formation in compact groups. In particular, we
wish to address the question of whether the mid-IR transition
galaxies correspond to the optical green valley.

2. DATA

2.1. The Sample

2.1.1. Compact Groups

For this study we compiled a sample of groups from the
HCG catalog (Hickson 1982) and Redshift Survey Compact
Group (RSCG) catalog (Barton et al. 1996). Since these compact
groups are from two different surveys it is important to consider
their different selection criteria and the effect that may have on
our analysis.

HCGs were visually chosen based on three specific photo-
metric criteria (Hickson 1982). They had to have a population
of four or more members within three magnitudes of each other
(though redshift information later revealed that a number of
groups actually only had three members), be sufficiently iso-
lated, and be compact (based on a surface brightness criterion).

RSCGs were selected from a redshift survey, using a friends-
of-friends algorithm (Barton et al. 1996). Galaxies were identi-
fied as neighbors based on projected separation (ΔD � 50 kpc)
and line-of-sight velocity difference (ΔV � 1000 km s−1).
Linked sets of neighbors became groups. The aim was to iden-
tify groups similar to the HCGs; as a result some RSCGs are

also HCGs. One significant change from the criteria used in
Hickson (1982) is the lack of an isolation requirement. Due
to the absence of this criterion there arises the possibility of
RSCGs being embedded in larger structures. The most extreme
examples of this are RSCGs 67 and 68, embedded in the Coma
Cluster, and RSCG 21, embedded in the Perseus Cluster; we
have excluded these groups from our analysis. Other than the
surrounding environment, RSCGs seem to be quite similar to
HCGs, and their mid-IR colorspace distributions are consistent.

To be consistent with the sample from Walker et al. (2012),
we included all HCGs and RSCGs (excluding RSCGs 21, 67,
and 68) at z < 0.035 (to ensure the mid-IR polycyclic aromatic
hydrocarbon (PAH) features remain in their rest-frame bands)
that were available through the Sloan Digital Sky Survey (SDSS)
DR8 archive (Aihara et al. 2011). This selection process yielded
28 HCGs, 58 RSCGs, and 13 groups that are in both catalogs.
Groups that appear in both the HCG and RSCG catalogs are
considered only once in our analysis, and will be identified by
their HCG designation. In addition, utilizing redshifts available
from the SDSS archive, we identified new galaxy members for
four groups. To be considered part of the group, we required
that new members be located between original group members
in both projected position and redshift.

2.1.2. Comparison Samples

In order to study the effect of galaxy environment, we
compare the compact group sample with galaxies from the Coma
Cluster (Mahajan et al. 2010) as well as two samples of field
galaxies: the first from the low-z survey of the NYU value-
added galaxy catalog (VAGC; Blanton et al. 2005a, 2005b;
Adelman-McCarthy et al. 2008; Padmanabhan et al. 2008); the
second is LVL+SINGS (Dale et al. 2007, 2009), this sample
provides the opportunity to compare optical and mid-IR data (to
be consistent with Walker et al. 2012; we only include galaxies
above log(L4.5(erg s−1 Hz−1)) = 27.5). To maintain consistency
with our compact group sample, we only included galaxies at
z < 0.035. Comparing the CMDs of these different samples will
help us understand the effect of the compact group environment
on the interstellar medium and star formation of galaxies.

2.2. Completeness

Because the samples used here do not have rigorous com-
pleteness limits, it is important to investigate what effect in-
completeness in one or more of the samples might have on the
results and interpretation. The HCG catalog is complete down
to mG < 13.0 (Hickson 1982), while the RSCG catalog is mag-
nitude limited to mB0 � 15.5 (Barton et al. 1996). The faintest
systems in the LVL sample approach mB = 19, but the ma-
jority of the sample is at mB < 15 (Dale et al. 2009), while
the SINGS galaxies span −23.5 < MR < −12.5 (Dale et al.
2007). Both the VAGC and the Coma samples are constrained
by the SDSS spectroscopy limit of r < 17.77 (Blanton et al.
2005a; Mahajan et al. 2010); we note that the VAGC sample is
over 95% complete over the relevant magnitude range except at
very low surface brightness. For simplicity, we compare the Mr
distributions in Figure 1. Despite not having rigorous magni-
tude limits, it is clear that the LVL+SINGS and compact group
samples are well matched. For Coma, there is a more noticeable
difference, as the compact group sample includes more low-
luminosity galaxies. The difference with VAGC is pronounced,
in particular a straight comparison of galaxy populations be-
tween this catalog and compact groups at Mr < −19.5 should
be done with care.
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Figure 1. Comparison of the absolute magnitudes of the compact group sample and our comparison samples. The LVL+SINGS and compact group samples are well
matched, both including more low-luminosity galaxies than Coma. The difference with VAGC is pronounced, and comparison at Mr < −19 should be done with care.

(A color version of this figure is available in the online journal.)

Figure 2. Comparison of our photometry with the photometry from the low-z NYU VAGC showing that the two methods are consistent. The error bars indicate the
average error for our data, the line indicates equality.

(A color version of this figure is available in the online journal.)

2.3. Photometry

In addition to performing our own photometry, we also con-
ducted a consistency check against the VAGC. As it was ob-
tained as part of a survey, the Sloan photometry was performed in
a fundamentally different manner. Rather than customizing the
aperture shape for each individual galaxy, the Petrosian fluxes
were measured using a circular aperture of two Petrosian radii.
However, this does not always account for all the light from
a galaxy; for instance, only 80% of the flux is measured for a
de Vaucouleurs profile (Blanton et al. 2001). For irregular mor-
phologies, such as those found in compact groups, this problem
is likely to be exacerbated.

Photometry was performed with SURPHOT (Reines et al.
2008), which determines apertures based on contour levels
in a reference image (we used a sum of the gri images as
these were the filters of interest to our study), then applies
the aperture to each image of interest. We converted SDSS
magnitudes to AB magnitudes, then applied K-corrections to z =
0 using kcorrect v4_2 (Blanton & Roweis 2007). Reddening
corrections utilized the Galactic dust maps of Schlegel et al.
(1998). Any obvious stars in the apertures were removed using
SURPHOT; in most cases these had a negligible effect on

the photometry. The low-z VAGC contains photometry for 21
of the galaxies in our compact group sample; a comparison
reveals that the two methods are consistent (〈[g − r]〉 = 0.026,
σ[g−r] = 0.025, 〈Mi〉 = 0.16, σMi

= 0.13), as shown in
Figure 2. Thus, for the 21 compact group galaxies in the VAGC,
we could use the SDSS photometry in this work. However, to
maintain consistency within our sample, we use our custom
photometry for all galaxies.

3. RESULTS

The main results of this paper are shown in Figure 3; the
compact group sample is dominated by the optical red sequence,
and the mid-IR canyon galaxies fall in a tight range on the optical
red sequence, not in the green valley (see Table 1). These results
are discussed in more detail below.

3.1. Color–Magnitude Diagram

The left panel in Figure 3 shows the CMD for all 348
compact group galaxies overlaid on contours representing the
field sample from the VAGC. Comparison with the contours
reveals that, relative to the field, compact group galaxies show
a greater tendency to lie on the red sequence and form neither a
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Figure 3. Color–magnitude diagram of the compact group sample (left) and LVL+SINGS sample (right; Dale et al. 2009; individual points) overlaid on the VAGC
(Blanton et al. 2005a; contours and grayscale). The symbols are colored according to the region of mid-IR color space in which they fall from Walker et al. (2012). The
dotted lines indicate the bounds of the green valley. We see that the compact group sample is dominated by the optical red sequence. In compact groups, the mid-IR
canyon galaxies fall in a tight range on the optical red sequence while they span the range of optical colors for LVL+SINGS.

(A color version of this figure is available in the online journal.)

Figure 4. Histogram of g − r colors for the compact group (red stripes) and Coma samples from Mahajan et al. (2010; blue line) overlaid on the VAGC (left; Blanton
et al. 2005a) and LVL+SINGS samples (right, gray solid). This clearly illustrates the dominance of the red sequence in compact groups and that our two field samples
are consistent.

(A color version of this figure is available in the online journal.)

Table 1
Galaxies in the Mid-IR Canyon

Galaxy R.A.a Decl.a D a Morphology a g − r
(J2000) (J2000) (Mpc) (mag)

H37e 09h13m34.s0 +30◦02′23′′ 92.6 E0 0.75
H57b 11h37m43.s6 +22◦00′35′′ 130.5 SBb 0.74
H57h 11h37m50.s5 +22◦00′45′′ 133.5 SBb 0.75
H79b 15h59m12.s5 +20◦45′48′′ 69.4 S0pec 0.72

Notes. a Galaxy R.A., decl., distance (corrected for Virgo+GA+Shapley),
and morphology taken from NED. The cosmology used was H0 =
73 km s−1 Mpc−1, Ωmatter = 0.27, and Ωvacuum = 0.73.

distinct blue cloud nor green valley. As expected, the field galaxy
sample forms a well-defined red sequence and blue cloud with
the green valley wedged in between. The differences between the
field and compact group samples are especially apparent in the
histogram of g − r color shown in Figure 4. This figure illustrates
that the two field samples are consistent, each form both a blue
cloud and red sequence. Also shown in the histograms are the
colors of galaxies from the Coma Cluster (Mahajan et al. 2010).

It is clear that the color distribution of compact group galaxies
is similar to that of Coma galaxies, though the red sequence is
stronger in Coma. Comparison with CMDs from Hogg et al.
(2004) reveals that the structure of the compact group CMD
is similar to that of very high density regions, which is not
surprising as, like clusters, compact groups are also high density.

A relatively straightforward hypothesis that mid-IR transition
galaxies in compact groups occupy the green valley in the optical
CMD is clearly incorrect. Instead, the mid-IR transition galaxies
occupy the red sequence rather than the green valley, spanning
a tight optical color range (0.73 < [g − r] < 0.77). The mid-IR
active galaxies span the full optical color range, while mid-IR
quiescent galaxies tend to fall along the optical red sequence
with a slight excess at optically redder colors. Note that on the
right in Figure 3, the mid-IR transition galaxies in LVL+SINGS
span the range of optical colors.

3.2. Optical versus Mid-IR

By comparing the optical and mid-IR color distributions of
galaxies, we can determine how the properties that give rise
to mid-IR transition galaxies relate to the evolution of star
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Figure 5. Comparison of optical with mid-IR colors with symbols indicating i-band magnitude, Mi, for compact groups (left) and LVL+SINGS (right). CMIR indicates
mid-IR color along the curve from Figure 3 of Walker et al. (2012). The gray stripe indicates the canyon region from Walker et al. (2012); the green valley is between
the dotted lines. The mid-IR quiescent galaxies are optically red, while mid-IR active galaxies span the entire range of optical colors. The mid-IR transition galaxies
all fall on the red sequence in compact groups, but in LVL+SINGS they span the full range of optical colors.

(A color version of this figure is available in the online journal.)

Figure 6. Comparison of the amount of light emitted in the optical vs. the mid-IR for compact group galaxies (left) and LVL+SINGS galaxies (right). The line indicates
equality. We see a clear split between mid-IR active and mid-IR quiescent galaxies for compact groups at νLν > ∼1043 erg s−1 with an offset greater than the typical
errors of ∼10%, with mid-IR quiescent galaxies tending to emit a larger fraction of energy at optical wavelengths.

(A color version of this figure is available in the online journal.)

formation within galaxies. If mid-IR colors track star formation,
we would expect them to lead optical colors. If mid-IR colors
track heating of PAHs, we expect them to follow optical colors.

The relationship between optical and mid-IR colors for
compact group and LVL+SINGS galaxies, shown in Figure 5,
has several notable features. Galaxies that are mid-IR quiescent
are optically red. By comparison, mid-IR active galaxies span
the full optical color range. As seen in Figure 3, compact group
mid-IR transition galaxies fall on the optical red sequence. By
comparison, the LVL+SINGS sample does contain optically
blue mid-IR transition galaxies, which we see from Figure 3 are
relatively low magnitude (and likely low mass) galaxies. Their
absence in compact groups is discussed in Section 4.2. In both
samples, we note a lack of galaxies that are blue in both mid-IR
and optical colors; these galaxies likely recently experienced
quenching, but would still have young stars present.

The total energy emitted at both optical and mid-IR
wavelengths also provides insight into the global state of the
galaxies. Using the spectral energy distributions (SEDs) of the
galaxies, we determined the energy emitted at optical and IR

wavelengths by integrating νLν (over 4686 Å < λ < 7480 Å
and 3.6 μm < λ < 8.0 μm). The resulting comparison for
both the compact group sample and LVL+SINGS is shown in
Figure 6. The mid-IR transition galaxies fall on a line indicating
relative optical to mid-IR emission of 8.1 (σ = 1.6) for the com-
pact group sample and 7.5 (σ = 3.2) for LVL+SINGS. Over the
entire sample, the compact group galaxies show a larger scatter
in this ratio than LVL+SINGS, especially for higher luminosi-
ties. The compact group sample shows a clear split in the energy
plot between galaxies that are mid-IR active and mid-IR qui-
escent, with mid-IR quiescent galaxies tending to emit a larger
fraction of energy at optical wavelengths. While not unexpected,
this split is interesting because it is not nearly as apparent for
LVL+SINGS where mid-IR quiescent galaxies are not clearly
discernable from mid-IR transition or mid-IR active galaxies.

3.3. Stars versus Dust

The mid-IR canyon seen in compact groups also shows up
clearly in a simple plot of 4.5 μm versus 8.0 μm luminosity (see
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Figure 7. Comparison of the 8.0 μm and 4.5 μm luminosities for compact group galaxies (left) and LVL+SINGS galaxies (right). Note that mid-IR transition galaxies
fall on the unity line, indicating these galaxies are emitting equivalent energies in the 4.5 μm (dominated by stars) and 8.0 μm (potentially dominated by PAHs) bands.
We also note the separation of the mid-IR-quiescent and mid-IR-active galaxies in this plot, indicating that the mid-IR bimodality is not due to behavior manifest in a
single band.

(A color version of this figure is available in the online journal.)

Figure 7) as a dearth of galaxies on the diagonal line of unity.
These particular mid-IR bands are of interest as the 8.0 μm
band can be dominated by PAH emission, while the 4.5 μm
band is typically dominated by stars and is virtually free of PAH
emission. Thus, a direct comparison of these bands can serve
as an indicator of the relative contribution of PAH emission to
the SED of a galaxy. Of particular note is the fact that the
mid-IR transition galaxies essentially lie on the unity line,
indicating these galaxies are emitting equivalent energies in
the 4.5 μm and 8.0 μm bands. For LVL+SINGS, the mid-IR
transition galaxies also fall approximately on the line of unity.
However, as shown previously in Walker et al. (2012) using other
diagnostics, no dearth of galaxies in LVL+SINGS is apparent in
the mid-IR canyon.

This comparison may indicate that the rapid transition of
compact group galaxies through the mid-IR canyon is strongly
related to their PAH emission. This finding is consistent with the
hypothesis that the mid-IR canyon in the compact group sample
is due to global star formation being truncated on very short
timescales. Alternately, the canyon being tied to PAH emission
could indicate modest accretion events from the intragroup
medium that provide small amounts of gas and dust for a short
period of time.

4. DISCUSSION

4.1. Transition Galaxies in Optical and Mid-IR

As the green valley is considered to be a “transition region”
between star-forming galaxies in the blue cloud and passively
evolving galaxies on the red sequence, a straightforward hy-
pothesis would be that this region of the optical CMD corre-
sponds to the mid-IR canyon. However, this hypothesis is clearly
incorrect, as the tight range of optical colors occupied by the
mid-IR transition galaxies in compact groups corresponds to the
optical red sequence. Thus, mid-IR transition galaxies in com-
pact groups have optical colors that indicate a “red and dead”
population, a population with significant reddening from dust,
or perhaps some combination thereof. However, if dust were
causing significant reddening in a star-forming galaxy, then the
galaxy would be very red in the mid-IR. Visual inspection in-

dicates a smooth optical morphology with no indication of dust
lanes or irregularities.

One possible interpretation is that the star formation in mid-
IR transition galaxies has recently turned off (given the red
optical colors), but there is still sufficient stellar emission to
generate dust and PAH emission. The optical colors of mid-IR
transition galaxies in compact groups imply that the optical
transition precedes the mid-IR transition. This relative sequence
suggests that the dust and PAHs are not being heated by the
most massive stars. This is further supported by the fact that
SEDs show the dust in mid-IR transition galaxies to be at an
intermediate temperature (see Figure 13 of Walker et al. 2012);
if these are galaxies that no longer have massive stars to heat
the dust, we would expect to see the dust cooling and mid-IR
emission declining.

4.2. Implications for Galaxy Evolution

Of particular note is the fact that for the sample of compact
group galaxies, the mid-IR canyon does not correspond to the
optical green valley, which indicates that mid-IR transition
galaxies have already transitioned to the optical red sequence.
There are clear indications in the compact group CMD that
galaxy evolution in compact groups is markedly different than
secular evolution in the field. The increased fraction of galaxies
with redder optical colors (a similarity with the Coma CMD),
combined with the fact that all of the mid-IR quiescent galaxies
fall in the optical red sequence, seems to indicate that compact
group galaxies on the whole are more evolved than field galaxies.
Thus, either the compact group environment is more like the
cluster environment than the field environment, or galaxies
in clusters experience pre-processing in a compact group-like
environment (Cortese et al. 2006).

Galaxies in clusters are known to have older stellar popu-
lations on average than those in the field (e.g., Bernardi et al.
1998; Sánchez-Blázquez et al. 2006; Gobat et al. 2008). Op-
tical studies of cluster galaxies show strong red sequences; in
fact the optical CMD for the Coma Cluster (Mahajan et al.
2010) is remarkably similar to our compact group CMD. Thus,
galaxy processing appears to be important even in these smaller
structures. This is supported by recent findings that even slight
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increases in local density or small groups lead to older popu-
lations (Blanton & Berlind 2007; Blanton & Moustakas 2009).
Compact groups, though small, show densities comparable to
the centers of clusters (Hickson 1982).

A comparison of the CMDs for the compact group and
LVL+SINGS galaxies leads to two scenarios. The first is that
the processes involved in the decline of dust emission take
place on faster timescales in compact groups than in field
galaxies, but this is complicated by the presence of the low-mass,
optically blue mid-IR transition galaxies in the LVL+SINGS
sample. Furthermore, given how well matched the compact
group and LVL+SINGS samples are in Mr as shown in Figure 1,
we find it unlikely that the lack of mid-IR transition galaxies
in compact groups could be due to completeness issues. The
second is that the dearth of galaxies in the mid-IR canyon may
be attributed to a lack of moderately star-forming, low mass
galaxies. This hypothesis could be explained by compact groups
being inhospitable to these galaxies; they either lose their gas
very easily or are accreted by larger members of the group. The
lack of low mass star-forming galaxies could in part also be
due to selection—there is a lower limit to galaxies identified as
belonging to the group, though we do not see a mid-IR canyon
in LVL+SINGS, which has a similar population of galaxies,
as shown in Figure 1. Lower mass, star-forming galaxies are
likely to be farther away from the core, and so again could be
missed in the selection, like the star-forming dwarfs found on
the outskirts of HCG 59 (Konstantopoulos et al. 2012). It is not
clear which effect dominates, the dearth of mid-IR transition
galaxies is likely due to some combination of these factors.

The compact group environment appears to impact galaxy
evolution by being inhospitable to moderate levels of
star formation; the environment either enhances or terminates
star formation within member galaxies. It may also be that star
formation is first enhanced in member galaxies, then terminated
when the star-forming gas is removed due to group interactions.
Therefore, how gas is processed (e.g., through star formation
or stripping) affects the properties of compact group galaxies.
Thus these results indicate that the location and phase of gas in
compact groups plays a crucial role in determining the evolution
of compact group galaxies.
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Table 2
Photometry for HCG Galaxies

Galaxy g′ r ′ i′
(mag) (mag) (mag)

HCG 1
A 14.95 ± 0.02 14.38 ± 0.01 14.11 ± 0.01
B 15.16 ± 0.02 14.52 ± 0.01 14.24 ± 0.01
C 16.53 ± 0.01 15.80 ± 0.01 15.44 ± 0.02
D 15.32 ± 0.01 14.50 ± 0.01 14.14 ± 0.01

HCG 2
A 13.55 ± 0.01 13.24 ± 0.01 13.17 ± 0.01
B 14.07 ± 0.01 13.58 ± 0.01 13.43 ± 0.01
C 14.51 ± 0.01 14.05 ± 0.01 13.87 ± 0.01

Notes. a RSCG 3. b RSCG 12. c RSCG 19. d RSCG 20. e RSCG
35. f RSCG 43. g RSCG 46. h RSCG 49. i RSCG 71. j RSCG 77. k

RSCG 82. l RSCG 87. m RSCG 89. † Galaxy added by us.

(This table is available in its entirety in a machine-readable form in
the online journal. A portion is shown here for guidance regarding
its form and content.)

Table 3
Photometry for RSCG Galaxies

Galaxy g′ r ′ i′
(mag) (mag) (mag)

RSCG 1
A NGC 70 13.04 ± 0.02 12.33 ± 0.02 11.99 ± 0.01
B NGC 68 13.76 ± 0.02 12.96 ± 0.01 12.60 ± 0.01
C NGC 71 13.93 ± 0.02 13.14 ± 0.02 12.77 ± 0.01
D NGC 72 14.10 ± 0.02 13.28 ± 0.01 12.92 ± 0.01
E NGC 72A 15.25 ± 0.02 14.44 ± 0.01 14.08 ± 0.01

RSCG 2
A UGC 335b 14.22 ± 0.01 13.45 ± 0.01 13.09 ± 0.01
B UGC 335a 14.62 ± 0.01 13.83 ± 0.01 13.48 ± 0.01
C UGC 331 15.00 ± 0.01 14.28 ± 0.01 13.98 ± 0.01

Notes. † Galaxy added by us. ** Groups embedded in Perseus (RSCG 21) or
Coma (RSCGs 67 and 68). These were excluded from our analysis.

(This table is available in its entirety in a machine-readable form in the online
journal. A portion is shown here for guidance regarding its form and content.)
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Facility: Sloan

APPENDIX

PHOTOMETRY

Tables 2 and 3 present the apparent magnitudes of the sample,
along with alternate names for the RSCG galaxies.
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