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ABSTRACT

We present the largest currently existing subarcsecond 3-5 pm atlas of 119 local (z < 0.3) active galactic nuclei
(AGN). This atlas includes AGN of 5 subtypes: 22 are Seyfert 1; 5 are intermediate Seyferts; 46 are Seyfert 2;
26 are LINERSs; and 20 are composites/starbursts. Each AGN was observed with VLT ISAAC in the L- and/or
M-bands between 2000 and 2013. We detect at 30 confidence 92 sources in the L-band and 83 sources in the
M-band. We separate the flux into unresolved nuclear flux and resolved flux through two-Gaussian fitting. We
report the nuclear flux, extended flux, apparent size, and position angle of each source, giving 3¢ upper-limits
for sources which are undetected. Using WISE W1- and W2-band photometry we derive relations predicting the
nuclear L and M fluxes for Syl and Sy2 AGN based on their W1-W2 color and WISE fluxes. Lastly, we compare
the measured mid-infrared colors to those predicted by dusty torus models SKIRTOR, CLUMPY, CAT3D, and
CAT3D-WIND, finding best agreement with the latter. We find that models including polar winds best reproduce
the 3-5um colors, indicating that winds are an important component of dusty torus models. We find that several
AGN are bluer than models predict. We discuss several explanations for this and find that it is most plausibly

stellar light contamination within the ISAAC L-band nuclear fluxes.

Keywords: Active Galactic Nuclei; AGN Host Galaxies; Infrared Galaxies; Infrared Photometry

1. INTRODUCTION

Understanding the dust in the vicinity of central supermas-
sive black holes is instrumental to understanding how active
galactic nuclei (AGN) are fed and powered. Large, obscuring
dusty structures are held responsible for both funneling mate-
rial toward the central engine, and for distinguishing between
Type 1 and Type 2 AGN. In the Unified Model of AGN (An-
tonucci 1993; Urry & Padovani 1995; Netzer 2015), a central
obscuring torus of dust is oriented such that the broad-line re-
gion of the AGN is directly visible (Type 1) or such that its

Corresponding author: J. W. Isbell
isbell@mpia.de

* This atlas makes use of European Southern Observatory (ESO) observ-
ing programs 65.P-0519, 67.B-0332, 70.B-0393, 71.B-0379, 71.B-0404,
072.B-0397, 074.B-0166, 085.B-0639, and 290.B-5133.

observation is blocked by the torus (Type 2). The dust mak-
ing up the sublimation ring (the dust closest to the AGN) is
~ 1500K and is best observed in the near-infrared (NIR). The
extended dust of the torus, on the other hand, is most readily
observable in the thermal infrared (3-25 um). Interferometric
observations of AGN in the H-band (Weigelt et al. 2004), in
the K-band (Wittkowski et al. 1998; Kishimoto et al. 2011;
Gravity Collaboration et al. 2020), and in the N-band (e.g.,
Loépez-Gonzaga et al. 2014; Tristram et al. 2014; Leftley et al.
2019) conclusively show hot (2 100K) dust in the vicinity
of AGN (0.1pc - 100 pc) and provide strong evidence that
the torus is clumpy. Clumpy media have moreover been
argued in theory as necessary to prevent the destruction of
dust grains by the surrounding hot gas (Krolik & Begelman
1988). Following Nenkova et al. (2002), a clumpy formal-
ism has been used in many radiative transfer models of tori
(e.g., Nenkova et al. 2008a; Schartmann et al. 2008; Honig &
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Kishimoto 2010; Stalevski et al. 2016), reproducing the spec-
tral energy distributions (SEDs) and spectral features of the
N-band particularly well. The 3-5um bump (see e.g., Edel-
son & Malkan 1986; Kishimoto et al. 2011; Mor & Netzer
2012; Honig et al. 2013), however, has remained difficult to
properly model. Recent modeling suggests that this feature
can be explained by the inclusion of a wind-driven outflow
originating at the sublimation ring and propagating orthog-
onal to the disk (the disk+wind model; Honig & Kishimoto
2017).

A large body of work using spectral energy distribution
fits to local AGN (e.g., Ramos Almeida et al. 2009; Alonso-
Herrero et al. 2011; Lira et al. 2013; Garcia-Gonzélez et al.
2016; Garcia-Bernete et al. 2019; Martinez-Paredes et al.
2020) suggests that L and M observations at high sensitiv-
ity and angular resolution are required to study the physi-
cal properties of the 3-5 pm radiation bump. In fact, Lira
et al. (2013) emphasize that spectral information at Sum is
necessary to properly constrain their SED fits. This mid-
infrared (MIR) bump is expected to originate from dust ra-
diating at intermediate spatial scales: outside of the accretion
disk and the hot dust sublimation zone, but still inside of any
extended polar dust emission further out. In the near future,
those spatial scales will be directly resolved in detail in the
L- and M-bands with the new instrument Very Large Tele-
scope Interferometer (VLTI) MATISSE, which allows for si-
multaneous L-, M-, and N-band interferometric observations,
but which also requires accurate estimates of nuclear target
fluxes (Lopez et al. 2014).

A primary goal of this paper is to anticipate such future
interferometric investigations of dusty AGN in the thermal
infrared. We build on the SubArcSecond MidInfraRed Atlas
of Local AGN (SASMIRALA; Asmus et al. 2014, hereafter
A14), which presented an N- and Q-band imaging atlas of
nearby AGN at subarcsecond resolution. In this work, we ex-
tend this atlas to the L- and M- bands for 119 nearby (z < 0.3)
AGN, at a threefold increase in angular resolution compared
to the N-band. We derive new spatial flux information at the
seeing limit of the excellent Cerro Paranal site, and system-
atically explore how these fluxes relate to those measured in
space with the WISE W1 and W2 bands. We then investigate
how our measurements compare to the expectations derived
from existing clumpy torus models.

The examination herein of L- and M-band fluxes in local
AGN in a statistically relevant sample fulfills two goals: (i)
direct observational evidence of the fact that LM-flux in ex-
cess of the classical hot torus radiation is a typical feature of
nearby AGN; and furthermore, (i) the presentation of an at-
las and systematic characterization of the spatially resolved
radiation properties to aide the sample selection for future,
detailed interferometric imaging of that excess radiation to
further understand its origin.

This paper is structured as follows: in §2 we present the
sample, discussing its selection and observation. In §3 we
discuss the data reduction and present the measured fluxes. In
§4 we present and describe the L and M flux catalogs. In §5
we compare the MIR colors of our sample to those predicted
from various clumpy torus models. In §6 we compare the L
and M fluxes to those measured with WISE bands W1 and W2
respectively. We summarize and conclude the paper in §7.
Additionally, we present the observing dates and conditions
of each source in Appendix A, we further explain the flux
calibration procedure in Appendix B, and we present cutouts
of all 119 sources in Appendix C.

2. SAMPLE SELECTION AND OBSERVATIONS

The program from which the majority of sources were ob-
served (ESO ID 290.B-5133(A); PI: Asmus) was a survey
of AGN designed to complement the subarcsecond N— and
Q-band AGN sample of A14 with 3 and 5pm images. Out
of the original sample of 253 objects, 59 were observed in
June and July 2013 with the ISAAC (Infrared Spectrometer
and Array Camera; Moorwood et al. 1999) instrument on the
Very Large Telescope (VLT) before it was decommissioned.
Two stars were observed as flux calibrators during each night
of the observing program: HD 106965 and HD 130163.

To supplement this sample, we searched the ESO archive
for all L- and/or M-band ISAAC observations of local (z <
0.3) active galaxies contained in A14. We focus on 8m class
telescopes in the Southern Hemisphere because we need to
resolve as much of the central region as possible to prop-
erly separate the AGN itself from its host galaxy. We did
not include archival observations taken with VLT NaCo be-
cause they include only 9 AGN which are not part of this
sample, providing a small statistical gain for a large data re-
duction overhead. The ISAAC archival programs contain 60
of the individual targets and were proposed with a variety of
goals, but they each contain nearby, optically-classified ac-
tive galaxies observed in at least one of the L- and M-bands.
We include 20 AGN observed from the archival programs
which were not in the Al14 sample. As these are archival
data, the selection of calibration stars and the frequency of
their observation is inconsistent. Whenever possible, we
gather the calibration sources taken with the same instrumen-
tal setup on the same night as the AGN. Several sources were
repeated in different programs.

Each AGN was observed with the L'-filter (\. = 3.78m;
hereafter referred to as the L-band), with the narrow M-
filter (A, = 4.66um; hereafter referred to as the M-band), or
with both. We list the ISAAC programs included in this work
in Table 1, with the principle investigator and number of tar-
gets observed in each filter.
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Prog. ID PI Nobvs.L  Nobs.m

65.P-0519 Krabbe 15 38
67.B-0332 Marco 20 12

70.B-0393 | Lira 40 38
71.B-0379 | Lira 30 36
71.B-0404 Brooks 3

072.B-0397 | Galliano 2 2
074.B-0166 | Galliano 14 0
085.B-0639 | Asmus 14 9
290.B-5133 | Asmus 69 69

Table 1. ESO ISAAC observing programs entering into this analy-
sis. The sum of the Nops x columns can be larger than 119 because
several sources were observed in multiple epochs.

40 1

Number

Syl  Syli Sy2 LINER Cp

Figure 1. Histogram of the AGN optical classifications in this sam-
ple. Darkened regions indicate the number of sources detected with
SNR>2 with both the L and M filters.

The final sample includes 119 AGN of four broad classes,
which we group based on their optical classifications as in
Al4:

* Seyfert 1 (Syl): contains 1, 1.2, 1.5, In
* Intermediate Seyferts (Int. Sy): contains 1.8, 1.9, 1.5/2
* Seyfert 2 (Sy2): contains 1.8/2, 1.9/2, 2

* Low-ionization nuclear emission region galaxies
(LINERSs): contains L, L:, L/H, S3

» Composites/Starbursts (Cp): contains Cp, Cp:, H.

Optical classifications for each of the AGN come from As-
mus et al. (2014) when available and are listed with the indi-
vidual sources otherwise. As A14 compiled all optical classi-
fications from the literature, there are multiple classifications

for some objects (e.g., Sy 1.5/2). In Fig. 1 we show the dis-
tribution of AGN classes in the sample.

The final sample is then as follows: 21 are Seyfert 1; 5 are
Intermediate Seyferts; 46 are Seyfert 2; 29 are LINERs; and
16 are so-called ‘Cp’ or Composites/Starbursts. Through-
out the paper we color-code these types consistently as blue,
purple, red, orange, and green, respectively. While there are
119 total AGN, not all of them were observed in both bands;
instead there are 95 L-band observations and 107 M-band ob-
servations. The final sample thus includes 87 AGN with mea-
surements in both bands. There are 20 AGN included in this
work which were not part of the original A14 N- and Q-band
sample. Their optical classifications (from the literature) are
given in Table 2.

3. DATA REDUCTION

The data were reduced using the custom Python tool,
VISIR and ISAAC Pipeline Environment® (VIPE; Asmus et
al., in prep.). This pipeline applies the following algorithm:

1. Combine the data at each individual chop (and nod)
position

2. Combine the individual exposures of each nodding cy-
cle into pairs

3. Combine the nodding pairs into a single exposure, tak-
ing the jitter offsets into account

4. Find the brightest source beam in the total combined
image

5. Extract the positive and negative beams from the dif-
ferent chop/nod positions by attempting to fit every
beam in every nodding pair. If this is not possible, e.g.,
because the source is too faint, extract and combine
beams at calculated chop/nod positions instead.

In comparison to the default pipeline, this method does a bet-
ter job removing the sky background in especially the M-
band, resulting in several novel > 20 NIR detections (e.g.,
of NGC 5278). In the exemplary case of the faintest L-
band source we detected, 3C321, the signal-to-noise ratio of
the detection increases from SNRpgrs = 1.01 with the default
pipeline to SNRypg = 6.71 with VIPE.

3.1. Two-Gaussian Fitting

Our primary interest is the unresolved, nuclear flux captur-
ing the emission of the central engine. While for the near-
est AGN, we may detect extended thermal dust emission, for
more distant AGN it is likely the nuclear emission also con-
tains significant contribution of stellar light from the host.

* https://github.com/danielasmus/vipe
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Figure 2. Stability of the 3 most often observed calibrators.

We aim to separate these two disparate components by fit-
ting two elliptical Gaussians to each reduced image: one to
represent the unresolved emission, and one to represent the
extended emission. This method is quite commonly used in
MIR interferometric data (e.g., Burtscher et al. 2013) to dis-
entangle extended emission and the central engine.

As we were primarily interested in the unresolved com-
ponent of each AGN, we needed to have an estimate of the
point spread function (PSF) of each observation. For this,
we did an initial round of fitting only the calibrators with
single elliptical Gaussians. We found that the PSF size can
vary by up to ~ 10% within an individual night. We can then
set limits on the double-Gaussian fit; one component is set
to have the major and minor axes (£10%) of the calibrator
measured closest in time, while the second, larger compo-
nent is required to have axes at least 10% larger than the cen-
tral component. This accomplishes two things: 1) it effec-
tively ignores the small amount of non-Gaussian central flux
in the PSF, and 2) it wholly separates the extended and unre-
solved components, reducing the number of fit degeneracies
and prevents the extended component from mistakenly fitting
any PSF residuals. To reduce the number of total parameters,
we assumed that the Gaussians are concentric.

Both the fitted Gaussians’ parameters and the error esti-
mates are obtained through Markov-Chain Monte Carlo like-
lihood maximization. We sample the parameter space using
the package emcee (Foreman-Mackey et al. 2013). The log-
probability function to be maximized is given by the typical
formulation

pl,¢|%,y,0) < p@pG|%,0,0,c). (1)

with measurements y at positions x, parameters 6 and error
estimates o scaled by some constant ¢. For maximum likeli-

hood estimation, the log likelihood function for an arbitrary
model f(x,0) can be represented as

gy 1 n— nag 2
lnp(y|ﬁa,67c)=_52{w

+ln(27rsi)} Q)

n n
where 52 = 02+ f(x,,, 5)2, and c represents the underestima-
tion of the variance by some fractional amount. We estimate
the best-fit value as the median of each marginalized poste-
rior distribution and the 1o errors from the values at 16" and
84 percentiles.

Finally, we define the nuclear Gaussian flux (Fpyc.gauss) as
the integrated flux of the PSF-sized, so-called “unresolved”
component, and the extended Gaussian flux (Fex.gauss) as the
integrated flux of the second, larger component. In the re-
mainder of this paper, AGN “nuclear flux” refers to Fyuc gauss»
emphasizing that for sources closer than the median distance
of 45.6 Mpc, at the average fitted calibrator size of ~ 425
mas, this area covers the central < 100 pc region of the AGN.

3.2. Flux Calibration

We flux-calibrate each AGN flux measurement (Fyuc gausss
and Fey; gauss) With the equivalent measurement of the calibra-
tion star observed which

1. was observed closest in time to the target, to minimize
changes in atmospheric transmission and seeing

2. has either both L- and M-band flux in van der Bliek
et al. (1996) or has spectral type € {O,B,A,F}.

The spectral type selection is explained in detail in Appendix
A, but in short we choose stars which have an effective tem-
perature high enough such that the NIR color L—M = 0. This
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Figure 3. Cutouts for 4 representative sources: Cen A (top left) has clear detections in both bands; 3C353 (top right) is detected in only the
L-band; 3C317 (bottom left) is detected in neither band; and NGC 4594 (bottom right) shows extended emission. Panels in greyscale (with titles
in italic) are classified as non-detections, while those in color have SNRgauss > 3 in either Gaussian component and are classified as detections.
With each cutout we present 1-D slices across the center of the image in both the x- and y-directions. Data in these slices are shown in black,
and the profiles of the fitted elliptical Gaussians are plotted in red (nuclear), blue (extended), and magenta (sum). All images are presented with
log-scaling. The ellipse in the bottom left of each cutout represents the fitted FWHM of the PSF calibrator. The rest of the cutouts can be found

in Appendix C.

means that even when the catalog is missing a measurement
in one of the two bands, the other can be reliably estimated.

In the majority of cases, calibrators were observed within
6hr of the target but there are several nights in which no cal-
ibration source was observed. For these nights we estimate
the long-term stability of the transfer function, by examining
the flux stability of a few calibrators over many nights Three
calibrators were observed often between 2000 and 2013: HD
130163, HD 106965, and HD 205772. These three calibra-
tors allow us to examine the stability of the measured flux
over time. In Fig. 2, we show the flux variations of these
sources in the L- and M-bands. From this, we see that in the
L-band the 2¢ flux variation is less than 3% for all sources,
and is as small as 0.8% for HD 106965. We also find that the
M-band 20 flux variations are slightly larger, but all smaller
than 5%.

For the AGN which were calibrated with these “primary”
stars, we add the 20 flux variation directly to the flux uncer-
tainty. For those calibrated with other stars, which were of-
ten observed only once, we cannot derive a similar 20 value.
Therefore, we add 3% and 5% for the L- and M-bands, re-
spectively; values which are slightly larger than the mean
standard deviations of the 3 “primary” calibrators. Finally,

for those sources which have no calibration star observed in
the same night, we use whichever of the three often-observed
calibrators was observed closest in time and add the 30 un-
certainty to the flux error estimate. The 3¢ uncertainties are
roughly 4% and 6% in the L- and M-bands, respectively. The
presented flux errors combine the fitting uncertainties from
both the AGN and the calibration star as well as the flux vari-
ations of the calibrators.

When sources were observed on more than one epoch, we
report only the “best” measurement. We typically select the
epoch with smallest seeing. The sample is quite heteroge-
neous, however, so a simple definition of “best” is not satis-
factory. We therefore report each source with its observation
date, seeing, and any VIPE reduction flags in Appendix A.
We opt not to use the mean of the measurements, as sources
were often re-observed only because of poor weather or in-
strumental errors. There are, however, 16 total (13 in L, 9 in
M with some overlap) sources which were observed multi-
ple times under “good” conditions (i.e., no instrumental er-
rors, no clouds, seeing < 0.7”). For these we find the mea-
sured fluxes to be quite stable: mean variations of 10.23%
are found in the L band total fluxes; and mean variations of
15.63% are found in the M-band total fluxes. These values
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Figure 4. L-flux vs M-flux for all sources, with non-detections
given as upper limits. The colors are the same as in Fig 1. Sources
with measured fluxes exhibiting SNRguss > 3 in both bands are
filled.

are comparable to the statistical errors derived from the cali-
brators and the fitting errors. In none of these sources do we
see signs of significant brightening nor dimming over a 10
year span.

Additionally, we fit several targets with special conditions
to extract double nuclei (e.g., Arp 220) or to locate the AGN
at the center of a much brighter stellar disk (e.g., NGC 7552).
We list all of these exceptional sources and the approach used
to measure each in Appendix A.

3.2.1. Extended Emission

The ISAAC PSF is slightly non-Gaussian, so not all of the
flux is recovered by a Gaussian fit, not even for the spatially
unresolved calibrators. We find that on average 87 £ 6% of
the flux measured in a 17 circular aperture is recovered in
the L-band by such a Gaussian fit. Comparable point-source
fitting in the M-band gives a similar value, 88 = 5%. This
post-fit PSF residual does not ultimately affect nuclear flux
calibration, however, because both the unresolved AGN flux

component and the calibrators experience this in the same
way.

However, the small difference between the true PSF and
the Gaussian PSF approximation can be ignored when flux
calibrating the extended source, since the PSF fine-structure
is lost when convolving with a larger source. . We therefore
calibrate only the Gaussian “unresolved” fluxes with the fit-
ted fluxes of the calibrators, while we calibrate the extended
fluxes with the Jy/cts conversion derived from circular aper-
ture (1”’) measurements of the calibrators.

4. THE FLUX CATALOGS

We define a detection for at least one of the fitted flux com-
ponents (Fuuc.gauss O Fext.gauss) @S having a calibrated SNR
> 3. For non-detections we report only an upper limit of
304auss- We report fluxes with SNR > 2 only when the ac-
companying flux component has SNR > 3; this most often
affects the extended flux components.

4.1. L- and M-band Nuclear Flux Table

We present the measured nuclear L- and M-band fluxes and
flux upper-limits of 119 active galaxies in Table 2. We in-
clude the N-band parent sample fluxes from Asmus et al.
(2014) for reference. Our reported fluxes are the nuclear,
unresolved component of our two-Gaussian fit. We present
these fluxes separately, because the unresolved flux is most
relevant for study of the AGN and interferometric follow-up
observations (such as with VLTI/MATISSE).

We detect 92/95 sources in the L-band and 83/119 in the
M-band. For all AGN with both L- and M-band measure-
ments, there exist no cases where the AGN was detected in M
but not in L. We show cutouts and their fitted Gaussians for a
representative sample of sources in Fig. 3, and present all of
the cutouts in Appendix C. Fig. 4 shows the measured L-band
flux versus the M-band flux for all sources and/or their upper
limits. Here we do not see any significant difference between
the different AGN classes, but rather a tight linear relation
between the two bands. We detect 19/20 Syl, 4/5 Int. Sy,
36/46 Sy2, 5/29 LINERs, and 11/16 Cp in both bands.

Table 2. L- and M-band AGN Nuclear Flux Catalog

Target Name RA (J2000) Dec. (J2000) AGN L FluXpyc M Fluxpue N Flux
[hh:mm:ss] [dd:mm:ss]  Type [mly] [mly] [mly]
3C273 12:29:06.70  +02:03:09.00 1 91.67+£7.34 77.81£7.09 289.5+51.1
3C 317 15:16:44.50 +07:01:18.00 2! <041 <2.35 <27
3C 321 15:31:43.50  +24:04:19.00 2 0.47£0.07 <4.63 <50.30

Table 2 continued



THE L- AND M-BAND IMAGING ATLAS

Table 2 (continued)
Target Name RA (J2000) Dec. (J2000) AGN L Fluxpyc M FluXpyc N Flux
[hh:mm:ss] [dd:mm:ss]  Type [mly] [mly] [mly]
3C 327 16:02:27.40 +01:57:56.00 1 0.92+0.05 1.27£0.20 70.8+21.3
3C353 17:20:28.20  -00:58:47.00 2! 1.264+0.10 <494 8.0+2.3
3C403 19:52:15.80 +02:30:24.00 5.00+0.19 5.21+0.43 942+12.8
3C 424 20:48:12.00 +07:01:17.00 2 <043 <2.16 <1.6
Arp 220 15:34:57.07 +23:30:14.74 L2 <0.29 3.27+0.18 -
Arp 220 15:34:57.07 +23:30:14.74  L? 13.02+1.03 3.80+0.48 -
Cen A 13:25:27.60  -43:01:08.99 2 261.69 £ 19.58 305.82+18.28 | 1524.2+152.4
CGCG381-051 23:48:43.90 +02:14:42.58 H <0.29 <2.85 -
Circinus 14:13:09.90  -65:20:20.99 2 458.16 +39.18 676.41 £44.58 | 8326.9+1049.2
ESO 103-35 18:38:20.30  -65:25:38.99 2 18.06 +1.97 40.67+4.73 < 258.70
ESO 138-1 16:51:20.10  -59:14:05.00 2 50.90+3.45 94.10£4.80 759.9+£35.7
ESO 141-55 19:21:14.10  -58:40:13.00 1.2 46.85+2.53 53.51+4.11 148.7+£35.9
ESO 286-19 20:58:26.80  -42:39:00.01 Cp: 5.234+0.33 16.33+0.61 411.9+41.2
ESO 323-32 12:53:20.30  -41:38:08.00 1.9 3.47+0.12 2.04+0.35 56.7+7.4
ESO 323-77 13:06:26.10  -40:24:53.00 1.2 159.61 £9.27 119.07+£10.12 346.7+79.4
ESO 506-27 12:38:54.60  -27:18:28.00 2 10.56 £0.87 23.324+0.89 179.5+17.9
ESO 511-30 14:19:22.40  -26:38:41.00 14.23+0.57 13.65+0.66 52.2+52
Fairall 49 18:36:58.30  -59:24:09.00 2 52.25+5.24 62.60+7.74 <213.20
Fairall 51 18:44:54.00 -62:21:53.00 1.5 36.03 +4.05 49.31£5.57 391.4+£39.1
IC 3639 12:40:52.90  -36:45:21.00 2 15.39+0.66 25.73+1.39 386.1+38.6
IC 4329A 13:49:19.30  -30:18:34.00 1.2 186.10£7.07 231.37+£9.78 1157.7+£99.3
IC 4518W 14:57:41.20  -43:07:56.00 18.81+£1.41 35.4441.28 199.4+31.7
IC 5063 20:52:02.30  -57:04:08.00 2 - - 820.6+57.8
IC 5179 22:16:09.04 -36:50:36.48 H? - <2.19 -
IRAS 13349+2438 13:37:18.70  +24:23:03.00 1n 133.40£11.12 120.27£12.80 476.4+63.3
IRASF00198-7926 00:21:54.21  -79:10:09.55 11.104+1.93 25.744+2.99 -
LEDA 170194 12:39:06.28  -16:10:47.09 3.09+£0.22 3.09+£0.25 424482
M87 12:30:49.40  +12:23:28.00 L 6.41+0.24 2.69+0.24 20.8+2.9
MCG+2-4-25 01:20:02.66 +14:21:42.21 H? - 7.344+1.92 -
MCG-0-29-23 11:21:12.44  -02:59:04.40 2% 4.87+£0.17 6.00+0.48 -
MCG-3-34-64 13:22:24.50  -16:43:42.00 2! 23.62+1.67 39.81+5.47 530.6+65.4
MCG-6-30-15 13:35:53.70  -34:17:44.00 1.5 65.24+4.07 56.78 £6.75 340.8+62.9
Mrk 331 23:51:26.73  +20:35:12.51 Cp' - <241 -
Mrk 463 13:56:02.97 +18:22:16.84  1.5! 68.53 £9.56 35.56+7.95 -
Mrk 509 20:44:09.70  -10:43:25.00 1.5 108.46 +4.81 117.10£5.40 256.4+29.0
Mrk 841 15:04:01.20 +10:26:16.00 1.5 14.58 +£1.48 23.03+1.46 163.34+47.6
Mrk 897 21:07:45.80 +03:52:40.00 Cp 7.42+0.47 <9.10 82+2.7
NGC 63 00:17:45.51 +11:27:02.73 H° - 0.71£0.10 -
NGC 253 00:47:33.10  -25:17:18.00 Cp: 78.76 £2.68 121.74 £4.86 <1038.5
NGC 424 01:11:27.60  -38:05:00.00 2 203.46£7.91 225.63+8.14 736.24+222.9

Table 2 continued
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Table 2 (continued)
Target Name RA (J2000) Dec. (J2000) AGN L Fluxpyc M FluXpyc N Flux
[hh:mm:ss] [dd:mm:ss]  Type [mly] [mly] [mly]
NGC 520 01:24:34.65 +03:47:32.23 Cp! - <2.32 -
NGC 660 01:43:02.25 +13:38:48.11  L! - <2.09 -
NGC 986 02:33:34.13  -39:02:42.14 H° - 4.72+£0.53 -
NGC 1008 02:37:57.11  +02:04:12.59 L/H' <0.05 <294 -
NGC 1068 02:42:40.70  -00:00:48.00 2! 1940.88 +241.52  2687.53 +374.86 <3567.20
NGC 1097 02:46:19.00  -30:16:30.00 L 5.55+0.24 5.63+0.51 16.8+£2.3
NGC 1125 02:51:40.48 -16:39:05.55 2! 3.51+0.23 6.76 £0.46 -
NGC 1368 03:33:39.77  -05:05:24.29 2! 0.67+0.06 - -
NGC 1365 03:33:36.40 -36:08:25.00 1.8 196.43 £6.59 152.32+£6.74 360.7+36.1
NGC 1386 03:36:46.20  -35:59:57.01 2 18.654+0.98 29.314+2.29 299.34+62.3
NGC 1511 03:59:32.73  -67:38:00.00 H? - 2.4440.17 -
NGC 1566 04:20:00.40  -54:56:16.00 1.5 10.55+0.38 - <30.00
NGC 1614 04:33:59.90 -08:34:44.00 Cp: - 7.13+0.64 <345.6
NGC 1667 04:48:37.10  -06:19:12.00 2 1.48+£0.08 - <2.60
NGC 1808 05:07:42.30  -37:30:47.01 Cp: 6.30+0.51 10.46+£0.56 328.8+34.2
NGC 3125 10:06:33.34  -29:56:06.31 L/H> <0.75 <347 -
NGC 3281 10:31:52.10  -34:51:13.00 2 - 116.64 £5.26 486.4£50.5
NGC 3660 11:23:32.30  -08:39:31.00 1.8! 2.994+0.13 1.46£0.15 <15.30
NGC 4038/9 12:01:54.88  -18:53:05.95 1! - 2.434+0.26 -
NGC 4074 12:04:29.70  +20:18:58.00 2 12.53+0.84 10.04+£0.72 68.3+19.2
NGC 4235 12:17:09.90 +07:11:30.00 1.2 14.494+0.97 5.71+1.15 36.0+£6.5
NGC 4253 12:18:26.80  +29:48:45.39  1n' 23.99+6.38 39.53+2.28 -
NGC 4261 12:19:23.20  +05:49:31.00 L 0.64 +0.06 <5.84 13.24+3.0
NGC 4278 12:20:06.80 +29:16:51.00 <0.57 <2.66 2.5+0.6
NGC 4303 12:21:54.90 +04:28:25.00 - <1.89 6.1+0.8
NGC 4303 12:21:54.90 +04:28:25.00 2 1.65+0.13 <4.07 6.1+£0.8
NGC 4374 12:25:03.70  +12:53:13.00 2! 0.32+£0.04 <2.21 <8.0
NGC 4388 12:25:46.70  +12:39:44.00 2 34.11+1.23 44.11£2.10 187.8£32.8
NGC 4418 12:26:54.60  -00:52:39.00 2 2.03£0.20 6.26+0.61 1426.8 £ 167.5
NGC 4438 12:27:45.60 +13:00:32.00 L/H 4.044+0.26 2.204+0.43 10.3£2.8
NGC 4457 12:28:59.00 +03:34:14.00 L 3.01+0.22 <4.30 6.2+1.7
NGC 4472 12:29:46.80 +08:00:02.00  2/L <041 <2.09 <8.6
NGC 4501 12:31:59.20  +14:25:13.00 2 1.50+0.16 <0.31 3.7+0.5
NGC 4507 12:35:36.60  -39:54:33.01 2 59.67£5.96 62.07+12.71 622.8+64.3
NGC 4579 12:37:43.50 +11:49:05.00 L 16.91+0.66 14.99+1.02 74.6+4.5
NGC 4593 12:39:39.40  -05:20:39.00 1 32.31+2.40 36.15+2.54 227.44+37.6
NGC 4594 12:39:59.40  -11:37:23.00 L 2.74+£0.32 <442 44+14
NGC 4746 12:51:55.40 +12:04:59.00 L/H <0.42 < 4.66 <10.9
NGC 4785 12:53:27.30  -48:44:57.01 2 1.114+0.08 <2.17 <174
NGC 4941 13:04:13.10  -05:33:06.00 2 4.544+0.29 2.01£0.34 76.1£8.7

Table 2 continued
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Table 2 (continued)
Target Name RA (J2000) Dec. (J2000) AGN L Fluxpyc M FluXpyc N Flux
[hh:mm:ss] [dd:mm:ss]  Type [mly] [mly] [mly]
NGC 4945 13:05:27.50  -49:28:06.00 Cp <0.86 <2.58 22.1£6.9
NGC 5135 13:25:44.10  -29:50:01.00 2 12.63+0.70 19.31£2.75 132.0£25.8
NGC 5252 13:38:16.00 +04:32:33.00 1.9 16.17+1.20 25.19+1.31 68.7+6.9
NGC 5363 13:56:07.20  +05:15:17.00 0.98£0.12 <4.72 <1.30
NGC 5427 14:03:26.10  -06:01:51.00 2.95+0.10 2.09+0.26 <20.0
NGC 5506 14:13:14.90  -03:12:27.00 343.79+£12.95 359.44+26.41 870.8+65.6
NGC 5548 14:17:59.50 +25:08:12.00 1.5 3.29+0.89 <4.99 <77.50
NGC 5643 14:32:40.70  -44:10:27.99 2 8.56+0.45 14.11£1.55 254.1+£68.7
NGC 5728 14:42:23.90  -17:15:11.00 1.9' 2.89+0.22 2.76+0.32 49.1+£7.1
NGC 5813 15:01:11.20 +01:42:07.00  L: <0.38 <2.06 <6.7
NGC 5953 15:34:32.40 +15:11:38.00 Cp 6.01+0.63 <229 <295
NGC 5995 15:48:25.00 -13:45:28.00 1.9 60.09 £3.02 54.06 +4.99 332.4+46.8
NGC 6000 15:49:49.69  -29:23:14.20 H' - 2.724+0.46 -
NGC 6221 16:52:46.33  -59:13:00.99 Cp 12.53+0.47 11.30£0.62 103.8+21.1
NGC 6240N 16:52:58.92  +02:24:04.78 Cp 16.654+0.56 18.474+0.68 <740
NGC 6300 17:16:59.50  -62:49:14.00 2 31.34+1.73 49.80£2.54 553.6+162.1
NGC 6810 19:43:34.20  -58:39:20.00 Cp 7.10+0.56 4.85+0.51 44.4+13.2
NGC 6814 19:42:40.60 -10:19:25.00 1.5 10.574+0.40 12.04 +0.69 95.6+23.5
NGC 6860 20:08:46.90 -61:06:01.00 1.5 35.24+1.50 39.72+2.47 206.14+24.1
NGC 6890 20:18:18.10  -44:48:24.00 1.9 8.12+0.35 9.45+0.66 116.6£25.6
NGC 7130 21:48:19.50  -34:57:04.00 Cp 6.91£0.30 14.394+0.75 104.5+21.1
NGC 7172 22:02:01.90 -31:52:11.00 2 48.96 £1.92 61.82+3.30 185.0£18.6
NGC 7213 22:09:18.16  -47:07:59.05 L/H' - <3.39 -
NGC 7314 22:35:46.20  -26:03:02.00 2! 7.941+0.43 18.47£0.83 61.5+11.8
NGC 7479 23:04:56.70  +12:19:22.00 2 12.84+0.58 - 695.1+£95.1
NGC 7496 23:09:47.30 -43:25:41.00 Cp 6.59+£0.26 6.89+0.64 169.54+10.7
NGC 7552 23:16:10.80  -42:35:04.99 L/H - <2.13 <63.3
NGC 7582 23:18:23.50  -42:22:14.00 Cp 196.65£7.49 91.64£5.07 443.2+£79.3
NGC 7590 23:18:54.80  -42:14:21.00  2: 0.68 £0.05 <179 <10.6
PG 2130+099 21:32:27.80 +10:08:19.00 1.5 17.64+3.15 4428 £1.44 187.8£20.9
PKS 1417-19 14:19:49.70  -19:28:25.00 1.5 6.20+0.22 3.04+0.40 <10.10
PKS 1814-63 18:19:35.00 -63:45:48.00 2 3.71£0.12 2.09+0.19 27.7+£53
PKS 1932-46 19:35:56.60  -46:20:41.00 1.9 <0.33 <2.02 <20
Superantennae S 19:31:21.47  -72:39:21.21 2 16.724+0.81 26.91+1.52 221.54+62.8
UGC 2369 S 02:54:01.91 +14:58:17.54  Cp* - 1.18£0.11 -
7 41-20 12:00:57.90 +06:48:23.00 2 2.87+0.13 2.18+0.34 29.3+29

NoOTE—Here Flux,,. indicates the flux from the fitted unresolved component. N-band fluxes and most AGN classifications
come from Asmus et al. (2014) except where otherwise noted. ! Véron-Cetty & Véron (2010); 2 Yuan et al. (2010); * Ho et al.
(1997); * Hernan-Caballero & Hatziminaoglou (2011); > Hameed & Devereux (1999)

4.2. L- and M-band Extended Flux Table We present the measured extended L- and M-band fluxes
of the active galaxies in Table 3. In the table we also display

the physical extent of the emission (from the fitted Gaussian
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. Ny

NGC 1386 NGC 5506 Superantennae S
Sy2 A/
Cen A Circin ESO 138-1

Syl & Intermediate

3C 273 Fairall 51

Fairall 49 IC 3639

LN L L

NGC 4235

N-band

M-band ‘ LEDA PA
L-band

78\ R NG|

MCG-3-34-64 NGC 1068

NGC\4593 NGC 5548 NGC 5995

Figure 5. The measured infrared position angles (PAs) of sources with 1) SNR> 2 extended emission in the L- and M-bands, and 2) a reported
PA in Asmus et al. (2016). We include the optical position angle from HyperLEDA (Makarov et al. 2014) in purple for reference. The L, M,
and N position angles are shown in blue, green, and red, respectively. 1o errors are given as faint dashed lines in the same color as the reported

angle.

axes), the minor/major axis ratio, and position angle (PA) of
the source. We also include N-band extended emission PAs
from Asmus et al. (2016) for reference. In the final column
we give the unresolved flux to total flux ratio, fpyc.

In total we find significant resolved emission accompany-
ing 73 and 42 AGN in the L’ and M bands, respectively. In
the L'-band, we find that 15 Sy1, 3 Syi, 32 Sy2, 14 LINERs,
and 9 Cps exhibit extended emission. In the M-band 9 Syl,
1 Syi, 14 Sy2, 6 LINERs, and 11 Cps had extended emis-
sion. Of the detected AGN, Sy2 were the most likely to show
extended emission, with 32/36 resolved.

4.2.1. A Note on Position Angles

We note that the errors on the fitted PAs are quite large,
and we caution the reader that even bright AGN showed large
changes in fitted PA despite having consistent fitted flux and
fitted FWHM values across epochs. NGC 1068, for exam-

ple, exhibited PAs of —28 +38 deg and 19 £9.1 deg in the
2001 and 2004 epochs, respectively. The PSF PA varied by
a similar amount. The unstable PSF of ISAAC leads us to
suggest that the reader uses these PAs cautiously. We show
L, M, and N PAs of the AGN with significant extended emis-
sion and PAs reported in Asmus et al. (2016) in Fig. 5. We
include therein the optical PAs from HyperLEDA (Makarov
et al. 2014) for comparison. In a few objects (3C 273, MCG-
6-30-15, Circinus, Fairall 49, MGC-3-34-64, NGC 1068, and
NGC 1386) there is relatively good agreement between the L,
M, and N PAs. In only NGC 1386 and Superantennae S do
the HyperLEDA angles match the L angle. The variation per
source, however, is so great that we cannot draw any definite
conclusions about the PA relations. AO-aided observations
with ERIS or with ELT-METIS will be necessary to make
progress in this line of inquiry.
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5. COMPARISON TO DUST EMISSION MODELS

We compare our detected AGN MIR colors to those pre-
dicted by various dusty torus models. The SKIRTOR mod-
els (Stalevski et al. 2016) are heterogeneous, consisting
of high-density clumps and low-density interclump media.
The CAT3D models (Honig & Kishimoto 2010) and the
CLUMPY models (Nenkova et al. 2008b) resemble classi-
cal clumpy tori made up of spherical clouds, while CAT3D-
WIND (Honig & Kishimoto 2017) includes an additional
hollow cone in the polar region, representing a dusty wind
driven by radiation pressure. Numerous previous works have
performed SED fitting to test various torus models (e.g.,
Ramos Almeida et al. 2009; Alonso-Herrero et al. 2011; Lira
et al. 2013), and they have emphasized the importance of the
Spum flux. We therefore focus on the NIR, utilizing the new
L- and M-band measurements from this work, presenting a
spectral slope plot similar to that in e.g., Honig & Kishimoto
(2017).

In addition, we include in comparison a new, unpublished
model library consisting of a flared disk and a polar wind'.
We discuss the model only briefly here, and only in compari-
son to SKIRTOR (Stalevski et al. 2016). The disk component
is defined by its angular width and optical depth and is sim-
ilar to that in SKIRTOR, but with dust distributed smoothly.
The polar wind takes the shape of a hollow cone parametrized
by half-opening angle and radial extent. The dust composi-
tion is the same as in SKIRTOR (53 % silicates and 47 %
graphite), and with the same power-law grain size distribu-
tion (Mathis et al. 1977), but with larger grains (between 0.1
and 1 um), as suggested by flat extinction curves and sili-
cate feature profiles (Gaskell et al. 2004; Shao et al. 2017;
Xie et al. 2017). For the hollow cone, we calculated an ad-
ditional set of models with only graphite grains: if dust in
the wind is driven away from the sublimation zone, it might
be expected to be silicate-poor. This is a preliminary model
library with limited parameter space: the current number of
SEDs is an order of magnitude smaller than its precursor,
SKIRTOR. However, it is well-motivated by the model of
the resolved mid-IR images of Circinus AGN (Stalevski et al.
2017, 2019). Even though this model library is to be devel-
oped further and tested against larger datasets, it is useful
for our purpose here, since it represents an extension of the
SKIRTOR models, thus allowing us to isolate the effect of
polar winds on the flux ratios. While at this stage any re-
sults obtained with this model are to be taken with caution,
it is indicative that, as it will be shown below, even though
it is much more limited in terms of parameters and number
of SEDs, it provides a significantly better match to the ob-

T For further information on the SKIRTOR+wind model, please contact M.

Stalevski.

served color space than its precursor. Also, unlike any other
included model library, the color space covered by this model
does not extend significantly beyond the observed colors.

For each model SED produced by these setups, we extract
the L-, M-, and N-band fluxes. We then compare the flux
ratios Fy/Fy and Fy;/Fy to those from the L- and M-band
fluxes from this sample and the N-band fluxes from Asmus
et al. (2014), shown in Fig 6. We compare the models using
the x? value, measured from each galaxy to the SED in each
model that it matches most closely. We primarily consider
Seyfert types 1, intermediate, and 2 in this analysis, as torus
orientation aims to explain their differences in AGN Unifi-
cation. We include the other AGN (e.g., LINERs and Cp)
as they may have dusty tori but their mid-infrared emission
might not be dominated by them.

Our observations favor torus+wind models such at
CAT3D-WIND and the new SKIRTOR+wind. Specifically,
CAT3D-WIND has the lowest x* value, XZarsp-winp =
51.68, which is a very sharp improvement from the base
CAT3D xZxmp = 121.81. Similarly, the agreement with
SKIRTOR is greatly improved with the inclusion of the
polar wind: XZgrror = 204.58 — X3kiRTORswind = 73-89-
CLUMPY exhibits a similar agreement, x& yypy = 6588,
notably without the inclusion of winds. The x? values
serve here primarily as a means for simple comparison,
as the various torus models have vastly different parame-
ter spaces and numbers of SEDs. Our results nonetheless
agree with Gonzalez-Martin et al. (2019) who found that
CAT3D-WIND best matched their Swift/BAT-selected sam-
ple, with CLUMPY performing second-best. Moreover, sim-
ilar to Gonzalez-Martin et al. (2019), we find that the AGN
colors are confined to a much smaller region of the parame-
ter space than the torus SEDs. With our simple color-color
comparisons, however, we cannot distinguish whether these
regions have unphysical parameters or whether the discrep-
ancy is driven by selection effects.

We find 13 of our Seyfert sample are “bluer” than predicted
by any model F,/Fj;. We note that none of the torus models
produces SEDs wherein F /Fy = 1. We focus on color-color
comparisons rather than SED fitting as they utilize the photo-
metric data we have measured in this work, but we note that
full SED fitting would be required to fully test the validity
of the various torus models. Our comparisons are thus only
qualitative, but they do give hints as to a preferred “torus”
feature: the polar wind.

There are two explanations for this apparent discrepancy
which are discussed in the following subsections: stellar con-
tamination to the nuclear flux and incomplete representation
of the 3-5um bump in the torus models.

On average, we find that Syl are bluer than Sy2 in
the NIR (log(FL,Syl/FM,Syl) = log(fLM,sy]) =-0.05+0.18
vs. log(fimsy2) = —0.16 == 0.18 and that they are also
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Figure 6. Comparisons of L/M and M /N flux ratios to those predicted by torus models SKIRTOR (Stalevski et al. 2016), SKIRTOR+Polar
Wind, CLUMPY (Nenkova et al. 2008b), CAT3D (Honig & Kishimoto 2010), and CAT3D-WIND (Honig & Kishimoto 2017). Only includes
sources with SNRqss > 3 in both the L- and M-bands. Colors are the same as in Fig. 1. In the left panels we show all detected sources in our
sample. In the right panels we show only AGN closer than 50 Mpc in our sample. The x* value is measured from each data point to the model
SED which provides the best fit. For SKIRTOR we show the effects of using the Kishimoto et al. (2008) accretion disk spectrum (described in
§5.2) as a dashed contour.
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slightly bluer in the MIR (log(Fu sy1/Fn sy1) = log(fmn sy1) =
—0.70 £0.17 vs. log(fmn,sy2) = —0.91 £0.37. In fact, Syl
primarily populate the blue limit of the the torus SED mod-
els in F;/Fy. The Sy2 sample shows much more diversity
in both flux ratios, and there are several outliers which are
much bluer than models predict. Only two LINERs were sig-
nificantly detected in both L and M, so we cannot draw any
conclusions about this population. The extremely mixed Cp
subsample shows a large amount of scatter, but tends to be
extremely “blue” compared to the Seyferts and to the models
(log(fim,cp) = 0.05£0.24)). It does not seem as if this dia-
gram can be used to reliably separate different AGN types.

5.1. Stellar Contamination

The physical scales at which we extract the “nuclear” flux
in this sample vary greatly, from ~ 10pc to more that 1.5kpc.
For essentially all sources at Dagn > SOMpc, corresponding
to an unresolved area Ogwym = 100pc, we expect a significant
contribution from the “red” tail of the stellar emission to our
L-band fluxes. This stellar contribution would serve to make
our AGN artificially bluer than the torus models. We there-
fore perform a simple distance cut, D < 50 Mpc, in order to
focus on the polar dust region. We show this in Fig. 6. We
find that after this cut, only two Seyfert galaxies are strictly
> 1o bluer than the models. They are NGC 4235 (Sy1) and
NGC 1365 (Sy1.8). This simple test then indicates qualita-
tively that increased stellar emission on larger scales could
bias the AGN with D > 50Mpc to bluer colors.

More quantitatively, in Alonso-Herrero et al. (2001) the
stellar contribution to the L-band within a 3" diameter aper-
ture was estimated to be up to 25% for a sample of 12 Sy2
AGN (except for NGC 5252 which had 65% stellar contri-
bution). In the M-band it was estimated to be < 10%. This
indicates a blueward flux-ratio shift of log(F./Fu) < 0.1. For
their Syl sample (5 AGN) they assumed that 100% of the L-
band flux was non-stellar in origin. We show the effects of
stellar contamination in Fig. 7 by plotting the expected flux
ratios of the AGN in our sample assuming they have 0%,
25%, and 65% stellar L-flux.

With a 25% L-band correction, 7 of the AGN in the full
sample are still bluer than the models predict. If we allow for
up to 65% of the L-flux to come from a stellar origin (i.e., the
maximum percentage found in Alonso-Herrero et al. 2001),
the shift increases to log(Fi./Fu) < 0.5, which would make
all the outliers in Fig. 6 consistent with the models.

We do not include an estimate of the M-band stellar flux
because i) Alonso-Herrero et al. (2001) found it to be strictly
< 10%; ii) Assef et al. (2010) show that the AGN flux is
steeply rising between the L- and M-bands while the stellar
contribution steeply drops, indicating the M-band stellar con-
tribution is < 5%; and iii) subtracting an M-band contribution

would actually serve to make AGN in Figs. 6-7 agree even
less with the models by shifting them toward bluer colors.

5.1.1. SINFONI-Estimated Stellar Fluxes

For a subset of 21 AGN we can estimate the stellar con-
tamination using K-band fluxes and AGN fractions derived
by Burtscher et al. (2015). Using SINFONI, these fluxes
were measured in the central 17 diameter aperture of each
galaxy. Their near-IR AGN fractions (fagn k) Were derived
from spectral fitting in this central region and checked using
the stellar CO equivalent width. We then used the average
color of old stellar populations in stellar bulges, K—L = 0.09
mag, as measured from the empirical elliptical galaxy tem-
plate of Assef et al. (2010), to calculate the expected L-band
stellar magnitude as

Lmag,* = Rmag,total + AGNmag,correction - 0097 (3)

where AGN a6 correction = —1081(((100— fagn k) /100) is a cor-
rection for the measured AGN fraction of the galaxy. We
converted these magnitudes into ISAAC L fluxes.

We measured the ISAAC L fluxes of these 21 AGN us-
ing a central, 1” diameter aperture. We list the 1 aperture
fluxes, the Gaussian-fitted nuclear fluxes, the estimated stel-
lar fluxes, and the measured AGN fractions in Table 4. We
show a comparison in Fig. 8 to illustrate the AGN fractions.
Note that the typical unresolved nuclear flux in our sam-
ple has a FWHM of 0.75”, so the stellar fractions could be
slightly less in the unresolved nuclear fluxes on nights with
average or better seeing. Note also that Circinus was mea-
sured in the SINFONI sample with a 0.5” diameter aperture,
which we match here; it is marked in Table 4 and Fig. 8.

We find that a rather large fraction of the AGN (13/21)
should have > 10% of their ISAAC L nuclear flux come
from stars rather than the unresolved nucleus. Two of these
sources, NGC 4303 and NGC 4261, are shown to have
~ 70% stellar flux in the L-band. This is in rough agreement
with the K-band fagn k < 10% estimates found by Burtscher
et al. (2015). All but two of the AGN in this subsample agree
with the findings of Alonso-Herrero et al. (2001), i.e., stellar
contributions < 65%.

We finally compare these AGN once more with the torus
models in Fig. 7(right panel), but now with their K-band es-
timated stellar flux subtracted. Following this stellar correc-
tion, all of the AGN in this subsample are compatible with the
torus SED models of CAT3D-WIND, CLUMPY, and SKIR-
TOR+wind. The stellar corrections required for CLUMPY
are larger than for the torus+wind models as shown in Fig.
7. To correct all of the AGN nuclear fluxes in this sample,
we would need similar SINFONI K-band data and stellar CO
equivalent width measurements. For the nearest AGN, how-
ever, we expect this correction to be on the order of 1%, as
exhibited by Circinus and NGC 1068.
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Figure 7. Comparisons of /M and M/N flux ratios to those predicted by torus models SKIRTOR (green and purple; Stalevski et al. 2016),
CAT3D (grey; Honig & Kishimoto 2010), CLUMPY (orange; ), and CAT3D-WIND (blue; Honig & Kishimoto 2017). Only includes sources
with SNRggus > 2 in both the L- and M-bands. Colors same as in Fig. 1. In the left panel we show the sources which are bluer than models
allow with corrections made for various f, . In the right panel we show the 21 AGN which had SINFONI fluxes in Burtscher et al. (2015)

which we used to estimate L-band stellar contribution using Eq. 3.
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Figure 8. Comparison of SINFONI-estimated L-band stellar con-
tributions and our measured 1" aperture fluxes from ISAAC. Over-
plotted are the lines showing what we expect if 100%, 65%, 25%,
10% and 1% of the flux is stellar in origin. Circinus is marked sep-
arately because it was measured with an aperture of 0.5” in both
ISAAC and SINFONI observations. AGN are color coded as in Fig.
l.

5.2. Accretion Disk Spectra

The assumed spectrum of the accretion disk can play a
large role in the final model SED. Traditionally a broken
power-law has been assumed, i.e.,

A2 0.001 <X <0.0lum
X 0.01<A<0.1
Ay, =Upm 4)
A05 0.1 <A< 5um
A2 5< A< 50um

(see e.g., Sanders et al. 1989; Kishimoto et al. 2008, and ref-
erences therein). The spectrum produced by Eq. 4 was used
in the models CLUMPY (Nenkova et al. 2008b) and SKIR-
TOR (Stalevski et al. 2016). More recently, however, a bluer
accretion SED has been adopted which is strongly supported
by QSO observations (e.g., Zheng et al. 1997; Manske et al.
1998; Vanden Berk et al. 2001; Scott et al. 2004; Kishimoto
et al. 2008). This SED is relatively blue as it has a shallower
power-law falloff vF, oc v*/3 between 0.3 and 3pm:

Al A< 0.03
A0 0.03<\A<.3
AFy\ - (5)
A3 03<A<3
A2 3,

and it was used in both CAT3D and CAT3D-WIND (Hoénig
& Kishimoto 2010, 2017, respectively).
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Target L Fluxias L FluXpuc.gauss Est. L Flux, facn
[mly] [mly] [mly]
Circinus 628.0+6.5 459.3+42.5 5.4 0.99
IC 5063 57.0+0.1 57.0+£2.2 1.4 0.98
NGC 1068 3111.7+6.2 2012.8£238.8 70.9 0.98
NGC 1097 8.9+0.1 5.64+0.2 3.5 0.61
NGC 1386 30.1+0.2 18.8+1.0 4.6 0.85
NGC 1566 14.7+0.1 10.6 £0.4 5.4 0.63
NGC 4261 1.94£0.1 0.6+0.1 1.6 0.16
NGC 4303 4.3£0.1 1.64+0.1 2.8 0.33
NGC 4303 4.3£0.1 3.84£0.2 2.2 0.50
NGC 4388 29.3+0.1 339+1.3 5.7 0.80
NGC 4501 9.24+0.3 1.5+0.2 5.1 0.44
NGC4579 27.5+0.2 16.94+0.6 6.7 0.76
NGC 4593 49.0+0.2 32.3+£25 4.6 0.91
NGC 5135 18.6+0.2 12.6+0.7 11.5 0.38
NGC 5506 400.6+0.3 343.8+12.5 1.2 1.00
NGC 5643 17.0+£0.1 8.5£0.5 8.5 0.50
NGC 6814 13.3+0.1 10.6+0.4 3.0 0.77
NGC 7130 12.3+0.1 6.9+0.3 3.1 0.75
NGC 7172 67.4+0.2 49.1+£2.0 1.5 0.98
NGC 7496 9.3£0.1 6.6+0.3 5.4 0.42
NGC 7582 150.84+0.6 86.1£5.3 2.4 0.98

Table 4. Measured 1” diameter aperture flux, measured nuclear
Gaussian flux, estimated stellar flux using SINFONI K-band mea-
surements and Eq. 3, and measured AGN fraction for 21 cross-
matched AGN.

In order to test the role the model accretion disk spec-
trum plays in the L- and M-bands, we replaced Eq. 4 with
Eq. 5 in the SKIRTOR models using the method outlined in
Yang et al. (2020). The results of this replacement are shown
in Fig.6. The overall effect of this replacement is to shift
the models’ flux ratios F7./Fy “blueward”, i.e., to the right
in our plots. After this replacement, the SKIRTOR models
with the bluer accretion disk are a better match to the data
X3KkiRTOR = 204.58 = XBjuer ap = 174.17, but this shift is not
enough to explain observations with F,/Fy > 1. We show
the effects of changing the accretion disk spectrum in Fig. 6
as a dashed contour in the SKIRTOR panels. The CLUMPY
library provides two sets of models: one with only dust emis-
sion from the torus, and another which includes the accre-
tion disk. However, the accretion disk emission is not traced
in the radiative transfer calculations. Rather, it is up to the
user to decide which one to use, e.g. based on the probabil-
ity to have a clear line of sight to the central source for the
given model. While this is not fully consistent treatment, we
tested both versions and found the difference to be very small
(AxZ umpy < 1)- We conclude that including the accretion

disk flux in CLUMPY models has an insignificant effect on
the model predictions. In both cases, only a radically dif-
ferent accretion disk spectrum could explain these data, so
stellar contamination is still favored.

5.3. Polar Elongation and the 3-5 Micron Bump

It is also possible that the MIR flux is underestimated in
modern torus models. It has been well documented that
many QSOs and Syl galaxies exhibit what is called the 3-
5 pm bump (e.g., Edelson & Malkan 1986; Kishimoto et al.
2011; Mor & Netzer 2012; Honig et al. 2013). This feature
was thought to be caused by the presence of inter-clump dust,
but recent work by Honig & Kishimoto (2017) claims that the
addition of wind orthogonal to the accretion disk can explain
it. In CAT3D-WIND, Honig & Kishimoto (2017) this feature
is apparently caused by a large amount of dust in a “puffed-
up” region in the vicinity of the sublimation ring or by winds
which remove clouds from the central few pc and cause the
SED to be split into the hot dust emission from the center
and the cold dust emission from a region elongated in the
polar direction. A similar conclusion is valid for the models
based on SKIRTOR with polar winds: the additional dust of
low optical depth at the base of the wind is responsible for
additional 3-5 ym emission and "bluer" colors.

It appears that within our sample, the differences between
observations and the models are sufficiently explained by
stellar contamination in the L-band. The AGN in our sample
agree best with CAT3D-WIND(Honig & Kishimoto 2017),
indicating that the inclusion of the polar wind describes
AGN at this resolution quite well. Moreover, the SKIRTOR
(Stalevski et al. 2016) models fit the data much better after
the inclusion of a polar wind. On the other hand, we find
that CLUMPY (Nenkova et al. 2008b) provides good fits to
the data without polar winds. It will be interesting to further
investigate the nuclear regions of NGC 1365 and NGC 4235
with MATISSE, testing whether these “too blue” Seyferts are
sufficiently explained by stellar contamination.

6. ESTIMATING VLT FLUXES FROM WISE

The Wide-field Infrared Survey Explorer (WISE) space
telescope (Wright et al. 2010) has observed a large num-
ber of AGN in the MIR at high sensitivity but limited spatial
resolution. Moreover, the ALLWISE AGN catalog contains
1.4 million AGN selected using 3 WISE bands (Secrest et al.
2015). This catalog and others like it present a rich source
from which to draw AGN for further study in the MIR. The
median point-spread-function in the WI-band has a FWHM
of 6”, making it nearly impossible to spatially distinguish
thermal torus emission from star formation in the foreground
or even the central few hundred parsecs of even nearby AGN.
The large spatial areas probed by WISE in each AGN will
bias the flux to be comparatively larger than seen from the
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8-10m class telescopes used in MIR interferometry. In order
to select AGN from a much larger parent sample for MA-
TISSE followup from WISE, we study the relationships be-
tween WISE colors, WISE fluxes, and the fraction of nuclear
flux observable at the VLT(I).
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Figure 9. Top) L/WI flux ratio vs. WI-W2. Bottom) M/W2 flux

ratio vs. WI-W2. For each panel only detected (SNRguuss > 2 in
each band) sources are included. Colors same as Fig 1. The black
line at WI-W2=0.8 indicates the AGN selection cutoff of Stern et al.
(2012), which is also the point after which F./Fwy; /1 in our Syl
sample. Blue and red dashed lines are fitted piece-wise functions
(Eq. 5-8) for the Syl and Sy2 samples, respectively. Grey shaded
regions are the 1o fit errors.

We explore the relationships between the measured ISAAC
fluxes and the existing WISE fluxes for each source in order
to determine a scaling between the space-based MIR mea-
surements and nuclear fluxes measured at the VLTI. By pro-
viding an estimate for the fluxes observed at the VLT, we
can select AGN for follow-up observations directly from the
WISE catalog. This is not straightforward because the WISE
telescope has a lower resolution than the VLT and because
the filters W1 and W2 are both wider than and offset from ei-
ther L’ or M,;,. The resolution in the W1 band is 6.1” and is
6.4" in the W2 band (Wright et al. 2010), while these ISAAC
observations are seeing limited at < 1”. This means that in
general we expect Fisaac/Fwise < 1, as there will be a con-
tribution from non-nuclear flux, especially at shorter wave-
lengths wherein the stellar contribution is higher. In Fig. 9
we show the ratios Fi./Fw; and Fy/Fy, for each detected
(SNRgauss > 2) AGN in our sample. Note that Fi /Fy; and

Fu/Fy, are occasionally > 1. This is due to the offset in
the filters: L is redder than W1, and it therefore measures a
larger relative flux from the nuclear dust emission in the same
AGN. Nevertheless, for both the Syl and the Sy2 subsam-
ples we see a linearly increasing trend in Fisaac/Fwisg for
blue W1-W2 colors until a “saturation” point at W/-W2~ 0.8
mag. This point occurs at roughly the same WI-W2 color in
both subsamples in both bands. To further quantify this, we
fit a linear piece-wise function to each subsample of the form

+b if ( W1-W2) >
Fwi1—w2y= 9P+ if )= p ©)
aW1-W2)+b, else

where p is the fitted point at which Fisaac/Fwise ~ 1.
The fitted lines are shown in Fig. 9 with lo errors
shaded in gray. Fitting was done using curve_fit from
scipy.optimize, employing the Levenberg-Marquardt
algorithm. Errors are estimated from the diagonal of the co-
variance matrix, with the implicit assumption that they are
uncorrelated. We find that for the Syl sample, the L flux
matches the W1 flux for W/ —-W2 > 1.05+0.03 mag. For the
Sy2 sample this cutoff is W/ —W2 > 0.90 + 0.01 mag, much
redder than for the Syl sample. For Syl and Sy2 galaxies we
can estimate the L nuclear flux from the W1 flux as

log o FLsy1 = (7
log,, Fiv1 —0.05+£0.002, if (W1-W2) > 1.05+0.03
log,o Fw1+(1.12£0.03)(W1-W2)—(1.23+0.02), else

lOgIO FL,SyZ = (8)
log,o Fiv1 —0.23 +0.004, if (W1-W2) > 0.90+0.01
log,o Fiw1 +(1.51 £0.03)(W1-W2)—(1.61 +£0.01), else.

The WISE WI-W2 color at which the ISAAC and WISE
fluxes match is similar to W1-W2 color used to select AGN in
WISE. Stern et al. (2012) define an AGN selection color cut
of W1-W2> 0.8 mag. We plot the Stern et al. (2012) criterion
in Fig. 9 as a black dashed line for comparison. This cut was
motivated by the desire to find high-redshift AGN (z < 3), so
it is unsurprising that local AGN may exhibit much bluer W1-
W2 colors. Indeed, Mateos et al. (2012) show that WI1-W2 is
redder for high-redshift AGN.

In the M-band we find similar trends, albeit with signif-
icantly more scatter. The Syl sample shows a match be-
tween M and W2 when WI1—-W2 > 0.78 +0.02 mag; while
the Sy2 sample does the same at the much redder W1 —-W2 >
1.1940.02 mag. For Syl and Sy2 galaxies we estimate the
M-band nuclear flux from the W2 flux as
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10g10 FM,Syl = 9

log,o Fw2—0.23£0.03, if (W1-W2) > 0.78£0.02
log,g Fw2+(1.48+£0.15)(W1-W2)—(1.38+0.10), else

IOgl() FM"syz = (10)
log,o Fiv2—0.16 £0.01, if (W1-W2) > 1.1940.02
log, o Fiva+(0.73 +£0.03)(W 1 -W2)—(1.03 +0.03), else.

We find that in both bands, Circinus is “underluminous”
relative to the general trend. It is likely here that we are over-
resolving emission that WISE cannot spatially distinguish, as
it is at a distance of only 4 Mpc. Another of the outliers, NGC
4355 (a.k.a. NGC 4418), is a compact obscured nucleus
(CON) known to exhibit an SED unusual for Sy2 galaxies
(e.g., Costagliola et al. 2011; Ohyama et al. 2019). We also
note that NGC 5953 (the extremely “blue” galaxy above) is
underluminous for either the Syl or Sy2 trends, but roughly
agrees with other Cp AGN in our sample.

In summary, for Syl with WISE colors WI1-W22> 1.05 mag
the WISE W1 flux is a good proxy for the L flux at the VLT.
For Sy2 with WISE colors WI1-W2> 0.90 mag the WISE W1
flux is a good proxy for the L flux at the VLT. We present
functions which use the W1-W2 color and the W1 (or W2)
flux to reliably estimate the L-band (or M-band) fluxes ob-
servable at the VLT with instruments such as VLTI MA-
TISSE, ERIS, and CRIRES.

6.1. Potential VLTI/MATISSE Targets

The short atmospheric coherence times in the L, M, and
N bands severely limit the sensitivity of self-tracked interfer-
ometric observations in these bands with VLTI/MATISSE.
This necessitates bright targets for detailed study. The rec-
ommended limits for L-band target flux are 75 mJy when us-
ing the UTs and 1 Jy when using the ATs. Using these limits,
we can identify 13 potential MATISSE targets in our sam-
ple, 2 of which are observable with the ATs. Most of these
(10/13) have been previously observed either with MIDI
or already with MATISSE as part of commissioning and/or
guaranteed time observations. Fortunately, we can use the
above formulae to estimate L-band fluxes from various WISE
catalogs and identify potential targets. Here a potential tar-
get means L-band fluxes greater than those listed above and
declination § < 20 deg.

Using the mid-IR photometrically-selected WISE AGN
Candidates Catalogs(Assef et al. 2018), we apply Eq. 7 to
esimate the L-flux. We use the Assef et al. (2018) R90 cata-
log (~ 4 million AGN), which has 90% reliability, to identify
57 potential targets, 2 of which can be observed with the ATs.

In addition to using photometrically selected catalogs, we
cross-matched the Véron-Cetty & Véron (2010) AGN cata-

log with the ALLWISE catalog to create a sample of optically
classified AGN that had been detected using WISE. Using
then the W1 and W2 fluxes, we computed the L-band fluxes
using Eq. 7. In this way, we identify 44 AGN suitable for
follow-up, 4 of which can be observed with the ATs. Many
of the AGN in the Véron-Cetty & Véron (2010) catalog are
not included in color-selected WISE AGN catalogs (e.g., As-
sef et al. 2018; Secrest et al. 2015) because the color cuts
employed focus on high-redshift sources (e.g., Mateos et al.
2012). Thus this second approach is helpful if one wishes to
focus on nearby AGN.

7. SUMMARY AND CONCLUSIONS

In this work we present a MIR flux catalog of 119 AGN,
extending the work done by Asmus et al. (2014) from the N-
and Q-bands to the L- and M-bands. This is the largest exist-
ing subarcsecond catalog of AGN in these bands. Each AGN
was observed using VLT ISAAC in at least one of the L- and
M-bands between 2000 and 2013. We include local (z < 0.3)
AGN of 5 optical classifications: 21 are Seyfert 1; 5 are In-
termediate Seyferts; 46 are Seyfert 2; 29 are LINERs; and
16 are so-called ‘Cp’ or Composites. We report two tables:
one with nuclear fluxes in the L- and M-bands, and one with
resolved emission fluxes, sizes, and PAs in both bands. The
nuclear and resolved emission were separated by fitting one
Gaussian to the PSF and one to the flux on scales larger than
the PSF. We detect 98 sources in the L-band and 81 sources
in the M-band. We found resolved L-band emission in 73 of
the AGN.

We compared the flux ratios Fi./Fy and Fy/Fy to those
predicted by several suites of AGN torus models: CAT3D
(Honig & Kishimoto 2010), CAT3D-WIND (Honig & Kishi-
moto 2017), CLUMPY (Nenkova et al. 2008b), SKIRTOR
(Stalevski et al. 2016), and SKIRTOR models with polar
winds. We find that the inclusion of a polar wind compo-
nent significantly improves the agreement between our mea-
surements and model predictions. CAT3D-WIND provides
the best overall match to our measurements. The SKIR-
TOR (Stalevski et al. 2016) models fit the data much bet-
ter after the inclusion of a polar wind. Notably, we find
that CLUMPY (Nenkova et al. 2008b) provides good fits
to the data without polar winds. No set of models, how-
ever, produces values of F,/Fy = 1, which we measure in
10 Seyfert galaxies. We discuss two possible explanations
of this: stellar contamination in the relatively large physical
scales probed; and underestimation of L-band accretion disk
flux in torus models.

We favor the stellar contamination hypothesis, as several
of the AGN in this sample (e.g., NGC5252) were shown
in Alonso-Herrero et al. (2001) to have up to 65% of their
L-band emission come from stellar sources rather than the
AGN. We also use K-band flux measurements of 21 cross-
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matched AGN from Burtscher et al. (2015) to estimate the L-
flux contribution from stars using the Assef et al. (2010) K—L
colors for old stellar populations. After removing this esti-
mated stellar contribution, all of the AGN become consistent
with CAT3D-WIND, CLUMPY, and SKIRTOR+wind. We
find that the stellar corrections necessary to match CLUMPY
are ~ 10% larger than for the torus+wind models.

We measured the effect of changing the accretion disk
spectrum in the SKIRTOR models to a QSO-motivated and
relatively bluer spectrum. We find that while it does improve
the agreement between these models and the observations, it
does not fully reproduce the observed F /F);. Nonetheless,
follow-up observations of these NIR “blue” AGN may pro-
vide insight into the mechanisms driving the 3-5pm bump
and the formation of these dusty tori.

We lastly derived relations between the reported WISE W/
and W2 fluxes and the L and M fluxes observable at the VLT.
These relations (Eq. 7-10) can be used to estimate the NIR
fluxes for sources not included in this survey, using only the
WISE WI and W2 bands. This is especially useful for po-
tential VLTI/MATISSE targets, allowing one to determine
their observability and the possibility of resolving nuclear ex-
tended dusty structures.

This MIR AGN atlas holds a significant portion of local
AGN of all optical classifications. It represents a statistically
relevant sample suitable for AGN unification studies and in-
terferometric follow-up. The need for such interferometric

follow-up with VLTI/MATISSE is evinced by the fact that
even our high-resolution 8m telescope data has a significant
fraction of sources with unresolved MIR dust emission.
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A. SELECTED EPOCHS AND OBSERVING CONDITIONS

Table 5. Observational Data for all Sources and Epochs
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Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec " [mJy] [mly]
3C273 2013-07-07T00:46:53  290.B-5113(A) L’ 118 0.46 91.67+£7.34 69.71£30.55 0
3C273 2013-07-07T00:51:00  290.B-5113(A) My 118 0.42 77.81£7.09 74.14+£2228 0
3C 317 2013-07-03T02:16:39  290.B-5113(A) L’ 472 0.41 <041 <033 1
3C 317 2013-07-03T02:29:07  290.B-5113(A) My 944 0.42 <235 <205 1
3C 321 2013-06-27T03:06:14  290.B-5113(A) L’ 118 0.47 0.37+£0.06 <0.69 2
3C 321 2013-06-27T03:10:22  290.B-5113(A) My 236 0.36 <4.95 <430 3
3C321 2013-07-04T02:02:53  290.B-5113(A) L’ 118 0.32 0.47+£0.07 <0.66 1
3C 321 2013-07-04T02:07:02  290.B-5113(A) My 236 0.30 <4.63 <383 3
3C 327 2013-07-04T02:32:55 290.B-5113(A) L’ 236 0.34 0.92+£0.05 <042 O
3C 327 2013-07-04T02:39:44  290.B-5113(A) My 472 0.37 1.274+0.20 <269 1
3C 353 2013-07-02T05:08:55 290.B-5113(A) L’ 118 0.54 1.26£0.10 <067 O
3C 353 2013-07-02T05:13:02  290.B-5113(A) My 236 0.52 <4.94 <454 3
3C 403 2013-07-02T06:03:52  290.B-5113(A) L’ 118 0.54 5.00£0.19 <069 O
3C 403 2013-07-02T06:07:58  290.B-5113(A) My 236 0.52 5.21+£0.43 <372 0
3C424 2013-06-27T08:52:04 290.B-5113(A) L’ 472 0.68 0.17£0.04 <032 3
3C 424 2013-06-27T09:04:25 290.B-5113(A) My 944 0.66 <548 <527 3
3C 424 2013-07-03T05:41:24  290.B-5113(A) L’ 472 0.41 <0.43 <034 1
3C424 2013-07-03T05:53:51  290.B-5113(A) My 944 0.42 <2.16 <188 3
Arp 220 2000-07-13T01:26:21  65.P-0519(A) L 720 0.46 <0.29 1241£049 O
Arp 220 2000-07-13T01:49:23  65.P-0519(A) My 2340 0.56 <1.16 6.13£050 O
Arp 220 2001-06-11T03:33:02  67.B-0332(A) L’ 90 0.64 <3091 9.96+121 2
Arp 220 2001-06-11T03:38:27 67.B-0332(A) L’ 600 0.64 3.95+0.44 428+092 0
Arp 220 2001-06-11T03:54:05  67.B-0332(A) My 120 0.56 15.24+1.69 <2605 3
Arp 220 2001-06-12T03:07:40  67.B-0332(A) L’ 570 0.64 3.75+£0.30 <155 0
Arp 220 2001-08-11T23:16:52  67.B-0332(A) L’ 600 0.45 <0.52 7.06+£041 3
Arp 220 2001-08-11T23:36:03  67.B-0332(A) L’ 600 0.45 <0.36 1243+£052 0
Arp 220 2001-08-11T23:51:35  67.B-0332(A) My 480 0.45 <299 <255 3
Arp 220 2001-08-12T00:04:32  67.B-0332(A) My 480 0.45 2.40+£0.33 <305 O
CGCG381-051 2003-06-20T10:04:01  71.B-0379(A) L’ 600 0.61 <0.29 <025 1
Cen A 2000-07-13T00:50:45  65.P-0519(A) My 720 0.56 224.41+13.50 182.84+51.80 0
Cen A 2010-04-09T05:05:29  085.B-0639(A) L’ 118 0.36 261.69£19.58 171.32+7421 0
Cen A 2013-07-03T02:06:00  290.B-5113(A) L’ 118 0.41 263.97 £16.50 <082 0
Cen A 2013-07-03T02:10:07  290.B-5113(A) My 118 0.42 305.82+18.28 214.63+82.72 0
Circinus 2000-06-22T01:01:03 ~ 65.P-0519(A) My, 1200 0.50 676.41 £44.58 594.97+211.14 0
Circinus 2001-06-09T01:23:22  67.B-0332(A) L’ 600 0.63 458.16£39.18 345.07+£158.43 0
Circinus 2001-06-09T01:38:47  67.B-0332(A) My 480 0.56  811.51+£109.62 <449 0
ESO 103-35 2013-06-26T07:59:58 290.B-5113(A) L’ 118 0.78 18.06 £1.97 22.66+6.85 0
ESO 103-35 2013-06-26T08:04:05 290.B-5113(A) My 236 0.72 40.67£4.73 <406 O

Table 5 continued
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Table 5 (continued)
Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec ! [mJy] [mJy]
ESO 138-1 2013-06-27T03:21:47  290.B-5113(A) L’ 118 0.47 50.90+£3.45 51.66+£16.89 O
ESO 138-1 2013-06-27T03:25:53  290.B-5113(A)  Myp 118 0.36 30.43+£6.20 82.40+2142 0
ESO 138-1 2013-07-03T04:38:50  290.B-5113(A) L’ 118 0.41 64.62+£3.23 4292+1228 0
ESO 138-1 2013-07-03T04:43:01  290.B-5113(A)  Myp 118 0.42 94.10+4.80 39.54+£16.81 0
ESO 141-55 2013-06-26T08:25:56  290.B-5113(A) L’ 118 0.78 46.85+£2.52 37.00+£9.02 0
ESO 141-55 2013-06-26T08:30:05  290.B-5113(A)  Myp 236 0.72 53.51+£4.11 29.64+£13.94 0
ESO 286-19 2013-06-26T09:46:44  290.B-5113(A) L’ 118 0.67 5.23+£0.33 <057 0
ESO 286-19 2013-06-26T09:50:55  290.B-5113(A)  Myp 236 0.65 16.33£0.61 <4.03 0
ESO 323-32 2013-07-03T01:01:33  290.B-5113(A) L’ 118 0.53 3.47+£0.12 <064 O
ESO 323-32 2013-07-03T01:05:43  290.B-5113(A)  Myp 236 0.43 2.04£0.35 <382 3
ESO 323-77 2013-07-04T01:15:28  290.B-5113(A) L’ 118 0.32 159.61£9.27 <065 O
ESO 323-77 2013-07-04T01:19:36  290.B-5113(A)  Mpp 118 0.30 119.07 £10.12 114.69£39.73 0
ESO 506-27 2013-06-27T02:41:19  290.B-5113(A) L’ 118 0.47 7.89+1.44 <062 0
ESO 506-27 2013-06-27T02:45:27  290.B-5113(A)  Mpp 236 0.36 <4.13 1473£2.79 0
ESO 506-27 2013-07-06T01:47:44  290.B-5113(A) L’ 118 0.55 10.56 £0.87 895+3.78 0
ESO 506-27 2013-07-06T01:51:48  290.B-5113(A)  Mpp 236 0.64 23.32£0.89 <432 0
ESO 511-30 2013-07-06T02:10:20  290.B-5113(A) L’ 118 0.73 14.23£0.57 <059 0
ESO 511-30 2013-07-06T02:14:28  290.B-5113(A)  Mpp 236 0.74 13.65£0.66 <4.07 0
Fairall 9 2003-08-17T06:01:03  71.B-0379(A) My 1200 0.53 25.74+2.99 25.17£11.49 0
Fairall 49 2013-06-26T07:48:34  290.B-5113(A) L’ 118 0.78 52.25+5.24 75.45+£21.23 0
Fairall 49 2013-06-26T07:52:45  290.B-5113(A) My 118 0.72 62.60+£7.74 87.04+26.79 0
Fairall 51 2013-06-26T08:14:21  290.B-5113(A) L’ 118 0.78 36.03 £4.05 53.01£1593 0
Fairall 51 2013-06-26T08:18:27  290.B-5113(A) My 118 0.72 49.31+£5.57 38.76+16.41 0
IC 3639 2003-07-05T01:00:12  70.B-0393(B) L’ 590 0.46 0.06£0.01 107.99£15.03 3
IC 3639 2003-07-05T01:17:26 ~ 70.B-0393(B) My 1180 0.57 0.61£0.07 <14529 3
1C 3639 2003-07-15T00:48:05  70.B-0393(B) L’ 600 0.47 15.38 £0.66 10.88+2.61 0
IC 3639 2003-07-15T01:08:01  70.B-0393(B) My 1200 0.55 25.73+1.39 9.14+£430 O
IC 4329A 2013-07-06T02:00:20  290.B-5113(A) L’ 118 0.73 186.10£7.07 60.91£26.08 0
IC 4329A 2013-07-06T02:04:28  290.B-5113(A) My 118 0.74 231.37+£9.78 <583 0
IC 4518W 2013-07-06T02:53:30  290.B-5113(A) L’ 118 0.73 18.81£1.41 10.98+4.63 1
IC 4518W 2013-07-06T02:57:40  290.B-5113(A) My 236 0.74 35.444+1.28 <434 ]
IC 5063 2001-06-24T10:33:18  67.B-0332(A) L’ 60 0.64 119.87 £28.70 231.57+£72.47 1
IC 5063 2001-06-24T10:39:23  67.B-0332(A) L’ 600 0.64 259.46£20.78 <141 O
IC 5063 2001-07-19T04:23:41  67.B-0332(A) L’ 600 0.83 58.92+£2.42 18.26£855 0
IC 5063 2001-07-19T04:40:43  67.B-0332(A) L’ 600 0.83 57.60£2.18 22.68+£854 1
IC 5063 2001-07-19T04:56:37  67.B-0332(A)  Mpp 480 0.53 49.81£6.29 52.15+£2036 1
IC 5063 2001-08-17T04:32:31  67.B-0332(A) L’ 600 0.41 31.93+£2.50 30.11£12.11 0
IC 5063 2001-08-17T04:48:50  67.B-0332(A) My 480 0.40 55.95+6.96 <199 0
IC 5063 2003-07-14T05:36:14  71.B-0379(A) L’ 600 0.50 33.13£2.25 31.70£10.57 0
IC 5063 2003-07-14T05:56:11  71.B-0379(A) ~ My 1200 0.50 53.10+£6.33 <124 O
IC 5063 2004-10-31T00:06:54  074.B-0166(A) L’ 1534 0.45 16.59£1.92 39.34+6.41 O
IC 5179 2000-08-13T05:14:52  65.P-0519(A) My, 720 0.63 <2.19 <18 3
IRAS 13349+2438  2013-07-02T01:20:04 290.B-5113(A) L’ 118 0.54 133.40£11.12 <0.66 0
IRAS 13349+2438  2013-07-02T01:24:12  290.B-5113(A) My 236 0.52 120.27 £12.79 110.77+£44.54 0
IRASF00198-7926 2003-08-17T05:40:25 71.B-0379(A) L’ 600 0.50 11.10£1.93 2290£5.89 0
LEDA 170194 2013-07-07T00:25:15  290.B-5113(A) L’ 236 0.46 3.09+£0.22 <044 O
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Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec [mJy] [mJy]
LEDA 170194 2013-07-07T00:32:02  290.B-5113(A) My 472 0.42 3.09+£0.25 <260 O
LHS2397A 2013-07-01T00:16:09  60.A-9021(A) L’ 118 0.79 30.11+£1.37 <0.68 0
LHS2397A 2013-07-01T00:20:16  60.A-9021(A) My 118 0.85 8.74+0.68 <544 0
M87 2011-05-18T01:19:07  085.B-0639(A) L’ 118 0.37 6.41+£0.24 <055 0
M87 2011-05-18T01:23:26  085.B-0639(A) My, 118 0.34 2.69+£0.24 <426 O
MCG+2-4-25 2000-11-06T02:56:37  65.P-0519(A)  Myp 720 0.46 7.34+1.92 <188 0
MCG-0-29-23 2003-06-19T02:04:38  70.B-0393(B) L’ 600 0.54 2.74+£0.18 9.36+£0.81 0
MCG-0-29-23 2003-06-19T02:27:07  70.B-0393(B) My 690 0.63 3.07+£0.30 <215 0
MCG-0-29-23 2003-07-15T23:22:13  70.B-0393(B) L’ 600 0.58 4.87£0.17 1348+£143 0
MCG-0-29-23 2003-07-15T23:42:01  70.B-0393(B)  Myp 1200 0.49 6.00£0.48 <179 0
MCG-3-34-64 2003-07-15T02:00:36  70.B-0393(B) L’ 600 0.47 23.62+1.68 33.84+8.19 0
MCG-3-34-64 2003-07-15T02:20:20  70.B-0393(B)  Myp 1200 0.55 39.81+£5.47 58.19+£20.87 0
MCG-3-34-64 2013-07-01T00:39:39  290.B-5113(A) L’ 118 0.79 57.09+£3.31 <061 O
MCG-3-34-64 2013-07-01T00:43:46  290.B-5113(A)  Mpp 236 0.85 102.12£6.80 <39 0
MCG-6-30-15 2013-07-04T01:50:12  290.B-5113(A) L’ 118 0.32 65.23£4.07 <057 O
MCG-6-30-15 2013-07-04T01:54:20  290.B-5113(A)  Mpp 118 0.30 56.78 £6.75 54.46£24.78 0
Mrk 331 2000-11-06T23:39:11  65.P-0519(A) My 480 0.41 <242 367132 3
Mrk 463 2003-07-20T01:09:13  70.B-0393(B) L’ 600 0.58 68.53£9.56 102.17£4535 0
Mrk 463 2003-07-20T01:29:08  70.B-0393(B) My 1200 0.49 35.55+7.96 125.28+27.46 0
Mrk 509 2013-07-03T05:25:31  290.B-5113(A) L’ 118 0.41 108.47 £4.81 <056 0
Mrk 509 2013-07-03T05:29:39  290.B-5113(A) My 236 0.42 117.10£5.40 <349 0
Mrk 841 2013-07-07T02:37:13  290.B-5113(A) L’ 118 0.46 14.58 £1.48 9.97+444 0
Mrk 841 2013-07-07T02:41:20  290.B-5113(A) My 236 0.42 23.03+1.46 <356 0
Mrk 897 2003-06-22T09:25:23  71.B-0379(A) L’ 480 0.69 1.7440.10 2794+0.51 1
Mrk 897 2003-06-22T09:44:18  71.B-0379(A) L’ 180 0.69 7.42+£0.47 <050 1
Mrk 897 2003-06-22T09:51:58  71.B-0379(A) ~ Mpp 450 0.66 <6.16 <577 1
Mrk 897 2003-06-22T10:11:47  71.B-0379(A) My 120 0.66 <9.10 <852 3
NGC 63 2000-11-07T00:06:36  65.P-0519(A) ~ Mpp 2880 0.41 0.71£0.10 <082 2
NGC 253 2000-09-17T07:53:06  65.P-0519(A) L’ 144 0.57 78.77+£2.68 82.78+1098 0
NGC 253 2000-09-17T07:58:33  65.P-0519(A)  Mpp 288 0.54 119.08 £4.88 88.08+41.32 0
NGC 253 2000-09-17T08:09:44  65.P-0519(A) My 288 0.54 121.74 £4.86 88.80+£27.73 0
NGC 253 2003-06-23T09:58:42  71.B-0404(A) L’ 330 0.69 97.21£5.42 4423+£12.19 0
NGC 253 2003-06-23T10:12:21  71.B-0404(A) L’ 330 0.69 95.78£5.13 48.67+12.02 1
NGC 253 2003-06-23T10:24:29  71.B-0404(A)  Mpp 90 0.35 72.42+£5.92 98.43£2532 1
NGC 253 2003-06-23T10:31:37  71.B-0404(A) My 300 0.35 93.98+7.70 102.75£31.10 0
NGC 253 2003-06-23T10:45:17  71.B-0404(A)  Mpp 300 0.35 68.31 £6.68 117.05£21.71 0
NGC 424 2003-08-17T06:54:30  71.B-0379(A) L’ 600 0.50 203.46 £7.91 <027 0
NGC 424 2003-08-17T07:14:03  71.B-0379(A) ~ My 1200 0.53 225.63+8.14 82.03+33.21 0
NGC 520 2000-11-06T03:19:58  65.P-0519(A) My 720 0.46 <2.32 8.50+£0.62 2
NGC 660 2000-11-05T04:51:21  65.P-0519(A) My, 960 0.47 <2.09 14.42+£0.81 2
NGC 986 2000-09-20T04:22:26  65.P-0519(A) My 864 0.91 4.724+0.53 <373 3
NGC 1008 2001-07-19T09:30:52  67.B-0332(A) L’ 120 0.58 <0.59 <052 3
NGC 1008 2001-08-15T06:32:11  67.B-0332(A) L’ 600 0.60 <0.13 1.69+0.19 2
NGC 1008 2001-08-15T06:48:27  67.B-0332(A) My 480 0.59 <294 <270 3
NGC 1068 2001-08-15T07:04:46  67.B-0332(A) L’ 600 0.60 0.17£0.03 <023 2
NGC 1068 2001-08-15T07:25:13  67.B-0332(A) L’ 600 0.60 1940.88+241.52  1876.65+822.79 0
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Table 5 (continued)
Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec ! [mJy] [mJy]
NGC 1068 2001-08-15T07:41:27  67.B-0332(A) My 480 0.59 2687.53+374.86 4267.02+1471.36 0
NGC 1068 2004-10-31T03:10:43  074.B-0166(A) L’ 1534 045  886.54+£124.82  2272.66+387.63 0
NGC 1097 2003-08-17T08:04:24  71.B-0379(A) L’ 600 0.49 5.55+0.24 830140 0
NGC 1097 2003-08-17T08:24:12  71.B-0379(A)  Myp 1200 0.53 5.63+0.51 <184 0
NGC 1097 2004-10-30T03:50:42  074.B-0166(A) L’ 1534 0.57 6.93+£0.28 8.08+1.15 0
NGC 1097 2004-10-31T03:52:44  074.B-0166(A) L’ 1534 0.45 4.40+0.23 891£1.17 O
NGC 1125 2003-08-17T09:12:29  71.B-0379(A) L’ 600 0.43 3.51+£0.23 595+£125 0
NGC 1125 2003-08-17T09:32:10  71.B-0379(A)  Myp 1200 0.53 6.76 £0.46 <149 0
NGC 1368 2004-10-30T04:53:33  074.B-0166(A) L’ 1534 0.57 0.67£0.06 434+£034 0
NGC 1365 2003-12-02T00:31:01  072.B-0397(A) L’ 590 0.65 196.44 £6.58 <040 O
NGC 1365 2003-12-02T00:47:54  072.B-0397(A) My 944 0.64 152.32+£6.74 <158 0
NGC 1386 2000-09-17T09:45:17  65.P-0519(A) ~ Myp 576 0.54 29.31£2.29 18.98+8.69 0
NGC 1386 2010-08-25T07:51:23  085.B-0639(A) L’ 118 0.50 18.65+£0.98 21.13+£493 0
NGC 1511 2000-09-17T08:49:45  65.P-0519(A)  Mpp 1152 0.54 2.44£0.17 <141 1
NGC 1566 2004-10-30T06:03:36  074.B-0166(A) L’ 1534 0.57 10.55+£0.38 11.02+1.83 0
NGC 1614 2000-09-17T08:25:55  65.P-0519(A)  Myp 576 0.54 7.13£0.65 15.58+2.04 0
NGC 1667 2004-10-30T07:07:28  074.B-0166(A) L’ 590 0.57 1.48£0.08 2.03+039 0
NGC 1667 2004-10-30T08:14:46  074.B-0166(A) L’ 944 0.57 1.4740.07 2.87+037 0
NGC 1808 2000-09-15T08:37:55 65.P-0519(A) L’ 536 0.44 6.29+0.51 15.65£2.15 0
NGC 1808 2000-09-15T08:50:51  65.P-0519(A) L’ 144 0.44 6.40£0.54 1528+2.15 0
NGC 1808 2000-09-15T08:56:33  65.P-0519(A) L’ 144 0.44 10.09£0.64 22.79+£2.57 0
NGC 1808 2000-09-15T09:08:10  65.P-0519(A)  Mpp 288 0.47 9.90£0.73 10.01£2.60 0
NGC 1808 2003-12-02T02:39:44  072.B-0397(A) L’ 590 0.65 19.13£0.90 23.88+3.04 0
NGC 1808 2003-12-02T02:56:17  072.B-0397(A)  Mpp 944 0.64 10.46 £0.56 894+£204 0
NGC 3125 2010-06-06T23:43:17  085.B-0639(A) L’ 118 0.33 <0.75 <058 3
NGC 3125 2010-06-06T23:47:05  085.B-0639(A)  Mpp 354 0.37 <3.47 <3.00 3
NGC 3281 2001-06-02T22:52:59  65.P-0519(A) My 240 0.57 116.64£5.26 <467 O
NGC 3660 2003-06-19T00:26:28  70.B-0393(B) L’ 600 0.54 2.99£0.13 <024 0
NGC 3660 2003-06-19T00:49:09  70.B-0393(B) My 1200 0.63 1.46£0.15 <133 0
NGC 4038/9 2001-06-03T01:51:39  65.P-0519(A) My, 2130 0.57 2.43£0.26 <179 3
NGC 4074 2013-06-30T23:31:45  290.B-5113(A) L’ 118 0.79 12.53+£0.84 <065 O
NGC 4074 2013-06-30T23:35:56  290.B-5113(A)  Mpp 236 0.85 10.04 £0.72 <4.07 0
NGC 4235 2011-05-18T00:26:00  085.B-0639(A) L’ 118 1.58 17.23£0.94 <0.61 O
NGC 4235 2011-05-18T00:31:15  085.B-0639(A)  Mpp 118 0.47 571£1.15 8.66£2.07 0
NGC 4235 2011-05-18T00:34:53  085.B-0639(A) L’ 118 0.47 14.49£0.97 11.90£3.98 0
NGC 4253 2013-06-30T23:17:03  290.B-5113(A) L’ 118 0.79 23.99+6.38 32.16+£15.01 0
NGC 4253 2013-06-30T23:21:10  290.B-5113(A) My 236 0.85 39.53+£2.28 <423 0
NGC 4261 2011-05-18T00:55:02  085.B-0639(A) L’ 118 0.32 0.64£0.06 5.11£050 0
NGC 4261 2011-05-18T00:59:17  085.B-0639(A)  Myp 118 0.31 <5.83 <499 3
NGC 4278 2013-07-05T23:18:17  290.B-5113(A) L’ 236 0.50 <0.57 10.39+£049 0
NGC 4278 2013-07-05T23:25:00  290.B-5113(A)  Myp 708 0.45 <2.65 <237 3
NGC 4303 2003-05-29T00:50:21  71.B-0404(A) L’ 590 1.41 4.01£0.19 437£063 O
NGC 4303 2003-05-29T01:08:30  71.B-0404(A) My 600 1.37 <1.89 <199 3
NGC 4303 2013-07-06T00:22:55  290.B-5113(A) L’ 354 0.55 1.65+£0.13 5.87+£0.67 O
NGC 4303 2013-07-06T00:32:36  290.B-5113(A)  Myp 472 0.64 <4.07 11.49£2.01 1
NGC 4374 2013-06-27T01:30:13  290.B-5113(A) L’ 472 0.47 0.15+£0.05 7.14£039 O
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Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec ! [mJy] [mJy]
NGC 4374 2013-06-27T01:42:37  290.B-5113(A) My 944 0.36 <221 <192 3
NGC 4374 2013-07-04T00:33:33  290.B-5113(A) L’ 472 0.35 0.33+£0.04 7.73+£039 0
NGC 4388 2013-06-30T23:45:37  290.B-5113(A) L’ 354 0.79 34.11+1.23 <041 O
NGC 4388 2013-06-30T23:55:22  290.B-5113(A)  Myp 708 0.85 44.11£2.10 <239 0
NGC 4418 2013-07-02T01:07:01  290.B-5113(A) L’ 118 0.54 2.03+£0.20 1.68+£0.78 0
NGC 4418 2013-07-02T01:11:04  290.B-5113(A)  Myp 236 0.52 6.26+0.61 <417 0
NGC 4438 2013-03-05T08:53:11  290.B-5113(A) L’ 118 0.54 4.04£0.26 1256145 0
NGC 4438 2013-03-05T08:58:35  290.B-5113(A)  Myp 236 0.51 2.20+£0.42 <484 3
NGC 4457 2013-07-07T00:06:51  290.B-5113(A) L’ 118 0.46 3.00£0.23 1551£1.23 0
NGC 4457 2013-07-07T00:13:54  290.B-5113(A)  Myp 236 0.42 <4.30 <362 3
NGC 4472 2013-07-03T23:31:28  290.B-5113(A) L’ 472 0.35 <0.41 497+£032 2
NGC 4472 2013-07-03T23:43:58  290.B-5113(A) Mpp 944 0.32 <2.09 <179 3
NGC 4501 2003-07-16T00:30:23  70.B-0393(B) L’ 600 0.58 1.50+£0.16 13.68+£1.17 0
NGC 4501 2003-07-16T00:50:14  70.B-0393(B)  Myp 660 0.49 <0.76 <226 3
NGC 4507 2013-06-27T02:25:01  290.B-5113(A) L’ 118 0.47 59.67£5.96 51.83+£2455 0
NGC 4507 2013-06-27T02:29:08  290.B-5113(A)  Mpp 118 0.36 62.07£12.71 <572 0
NGC 4507 2013-07-06T01:37:43  290.B-5113(A) L’ 118 0.55 62.47£6.80 57.66£2397 0
NGC 4507 2013-07-06T01:41:52  290.B-5113(A)  Mpp 118 0.64 88.16 £8.83 60.73£2893 0
NGC 4579 2011-05-18T01:43:50 085.B-0639(A) L’ 118 0.31 16.91£0.66 17.10£435 0
NGC 4579 2011-05-18T01:48:04  085.B-0639(A)  Mpp 118 0.36 14.99 £1.02 720+£327 0
NGC 4593 2013-07-11T00:30:23  290.B-5113(A) L’ 118 0.39 32.31+2.40 22.51£1048 0
NGC 4593 2013-07-11T00:34:33  290.B-5113(A)  Mpp 236 0.40 36.16£2.54 25.66£7.17 0O
NGC 45%4 2013-07-07T01:20:48  290.B-5113(A) L’ 118 0.46 2.74+£0.32 3894+197 0
NGC 4594 2013-07-07T01:24:53  290.B-5113(A)  Mpp 236 0.42 <4.42 <373 2
NGC 4746 2013-07-06T00:59:50 290.B-5113(A) L’ 472 0.55 <0.42 0.56£0.25 1
NGC 4746 2013-07-06T01:12:15  290.B-5113(A) My 944 0.64 <4.66 <434 3
NGC 4785 2013-07-03T01:15:52  290.B-5113(A) L’ 472 0.53 1.11£0.08 3.99+0.56 0
NGC 4785 2013-07-03T01:28:23  290.B-5113(A)  Mpp 944 0.42 <2.17 <190 2
NGC 4941 2003-07-16T01:59:58  70.B-0393(B) My 1200 0.49 1.85+£0.19 <191 O
NGC 4941 2003-07-16T02:39:22  70.B-0393(B) My, 420 0.49 2.01£0.34 <320 O
NGC 4941 2013-07-07T01:33:05  290.B-5113(A) L’ 118 0.46 4.54£0.29 420£136 O
NGC 4941 2013-07-07T01:37:12  290.B-5113(A)  Mpp 236 0.42 2.15+£0.35 <379 0
NGC 4945 2000-06-21T23:22:29  65.P-0519(A) L’ 120 0.50 <2.05 65.02+£4.09 0
NGC 4945 2000-06-21T23:26:55 65.P-0519(A) My, 480 0.60 <2.58 17.69+1.47 3
NGC 4945 2000-06-21T23:38:17  65.P-0519(A) L’ 120 0.50 <1.97 67.52+£4.19 0
NGC 4945 2000-06-21T23:42:43  65.P-0519(A)  Mpp 480 0.60 <2091 20.34+£1.59 0
NGC 4945 2001-06-08T04:20:48  67.B-0332(A) L’ 600 0.65 <213 54.70£3.35 0
NGC 4945 2001-06-08T04:36:20  67.B-0332(A) My 480 0.57 <4.02 10.93£2.05 2
NGC 5135 2003-07-15T02:59:34  70.B-0393(B) L’ 600 0.47 9.10£0.58 12.31+£4.22 0
NGC 5135 2003-07-15T03:19:33  70.B-0393(B) My 1200 0.55 15.16 £2.40 <18 0
NGC 5135 2013-07-04T01:36:30  290.B-5113(A) L’ 118 0.32 12.63£0.70 795+334 0
NGC 5135 2013-07-04T01:40:36  290.B-5113(A) My, 236 0.30 19.31£2.75 <334 0
NGC 5252 2013-07-11T00:42:28  290.B-5113(A) L’ 118 0.39 16.17£1.20 13.45+4.88 0
NGC 5252 2013-07-11T00:46:33  290.B-5113(A) My 236 0.40 25.19+1.31 <437 0
NGC 5252 2013-07-24T00:48:30  290.B-5113(A) L’ 118 0.39 <0.94 23.62+£1.45 0
NGC 5252 2013-07-24T00:52:35  290.B-5113(A) My, 236 0.40 <5.00 18.04£250 O
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Table 5 (continued)
Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec ! [mJy] [mJy]
NGC 5363 2013-07-07T01:46:06  290.B-5113(A) L’ 118 0.46 0.97+£0.12 8.36+0.67 0
NGC 5363 2013-07-07T01:50:12  290.B-5113(A)  Myp 236 0.42 <4.72 <398 3
NGC 5427 2013-07-02T01:34:40  290.B-5113(A) L’ 472 0.54 2.95+0.10 <031 0
NGC 5427 2013-07-02T01:47:12  290.B-5113(A)  Myp 944 0.52 2.09£0.26 <190 2
NGC 5506 2003-07-13T23:33:47  71.B-0404(A) L’ 600 0.46 343.79+12.95 124.02+£50.48 0
NGC 5506 2003-07-13T23:53:28  71.B-0404(A)  Myp 60 0.57 359.44+£26.41 150.80£47.07 0
NGC 5548 2013-07-24T00:22:19  290.B-5113(A) L’ 118 0.39 3.29+£0.89 59.13+£3.82 0
NGC 5548 2013-07-24T00:26:23  290.B-5113(A)  Myp 236 0.40 <4.99 51.91£2.65 O
NGC 5643 2013-07-04T02:16:55 290.B-5113(A) L’ 118 0.32 8.56+0.45 10.99+242 0
NGC 5643 2013-07-04T02:21:04  290.B-5113(A)  Mpp 236 0.30 14.11£1.55 <335 0
NGC 5728 2013-07-06T02:39:55 290.B-5113(A) L’ 118 0.73 2.89+£0.22 293+1.12 0
NGC 5728 2013-07-06T02:44:04  290.B-5113(A)  Mpp 236 0.74 276 £0.33 <433 0
NGC 5813 2013-07-07T01:58:27  290.B-5113(A) L’ 472 0.46 <0.38 6.57+£034 0
NGC 5813 2013-07-07T02:10:54  290.B-5113(A)  Mpp 944 0.42 <2.06 <174 1
NGC 5953 2001-06-10T02:46:05  67.B-0332(A) L’ 600 0.95 1.60£0.17 271059 0
NGC 5953 2001-06-10T03:02:24  67.B-0332(A)  Mpp 480 0.81 <443 <391 3
NGC 5953 2003-05-31T05:14:11  70.B-0393(B) L’ 590 1.41 6.01£0.63 <026 1
NGC 5953 2003-05-31T05:32:20  70.B-0393(B)  Myp 450 1.37 <6.36 <6.69 3
NGC 5953 2003-06-01T05:31:44  70.B-0393(B) L’ 590 1.41 4.39£0.33 3.67+£1.07 1
NGC 5953 2003-06-01T05:49:46  70.B-0393(B)  Myp 1200 1.37 <1.65 <174 3
NGC 5953 2003-07-16T03:18:09  70.B-0393(B) L’ 600 0.58 0.68£0.12 9.63+£0.84 1
NGC 5953 2003-07-16T03:37:56  70.B-0393(B)  Mpp 1200 0.49 <1.59 <166 3
NGC 5953 2013-07-07T02:51:22  290.B-5113(A) L’ 472 0.46 0.54+£0.09 725£0.50 1
NGC 5953 2013-07-07T03:03:48  290.B-5113(A) My, 944 0.42 <2.29 <193 3
NGC 5995 2003-06-19T04:49:17  70.B-0393(B) L’ 600 0.56 60.09 £ 3.02 44621335 O
NGC 5995 2003-06-19T05:11:47  70.B-0393(B) My, 1200 0.46 54.06£4.99 5344+£1925 O
NGC 6000 2000-08-15T00:21:24  65.P-0519(A) My 960 0.53 2.72+£0.46 1336171 0
NGC 6221 2013-07-03T04:48:31  290.B-5113(A) L’ 118 0.41 12.53 £0.47 12.80£295 0
NGC 6221 2013-07-03T04:52:39  290.B-5113(A) My 236 0.42 11.30£0.62 <367 O
NGC 6240N 2000-07-13T03:00:50  65.P-0519(A) L’ 240 0.99 16.65£0.56 1241+1.48 0
NGC 6240N 2000-07-13T03:08:55  65.P-0519(A) My 720 0.68 18.47+£0.68 <179 O
NGC 6300 2013-07-02T04:57:16  290.B-5113(A) L’ 118 0.54 31.34+1.73 19.64+£8.69 0
NGC 6300 2013-07-02T05:01:22  290.B-5113(A)  Myp 118 0.52 49.80+£2.54 <592 0
NGC 6810 2003-07-14T04:22:03  71.B-0379(A) L’ 150 0.36 7.10£0.56 2841£252 0
NGC 6810 2003-07-14T04:29:43  71.B-0379(A) L’ 600 0.36 10.10£0.55 26.71£2.84 0
NGC 6810 2003-07-14T04:47:59  71.B-0379(A) My 1200 0.43 4.85£0.51 10.06£1.98 0
NGC 6814 2000-08-13T04:25:33  65.P-0519(A) My 720 0.63 23.15+£1.92 <176 0
NGC 6814 2013-07-03T05:12:02  290.B-5113(A) L’ 118 0.41 10.57£0.40 539+144 O
NGC 6814 2013-07-03T05:16:10  290.B-5113(A)  Myp 236 0.42 12.04£0.69 <335 0
NGC 6860 2013-06-26T08:39:54  290.B-5113(A) L’ 118 0.78 35.24+1.50 15.08+£498 0
NGC 6860 2013-06-26T08:44:01  290.B-5113(A)  Myp 236 0.72 39.72£2.47 <4.07 0
NGC 6890 2003-07-14T06:50:47  71.B-0379(A) L’ 600 0.50 8.124+0.35 6.79+£156 0
NGC 6890 2003-07-14T07:10:58  71.B-0379(A) ~ Myp 1200 0.50 9.45+0.66 <123 0
NGC 6890 2004-10-30T00:07:52  074.B-0166(A) L’ 1534 0.57 6.14+0.61 798+£220 O
NGC 7130 2003-08-12T03:10:03  71.B-0379(A) L’ 600 0.60 6.91+0.30 775+1.15 0
NGC 7130 2003-08-12T03:29:58  71.B-0379(A) My 1200 0.55 14.39£0.75 <180 O
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Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec [mly] [mJy]
NGC 7172 2001-06-09T09:38:20  67.B-0332(A) L’ 210 0.95 37.80+7.16 46.56+19.09 1
NGC 7172 2001-06-09T09:48:16  67.B-0332(A) L’ 600 0.95 54.89+3.02 37.55+11.43 1
NGC 7172 2001-06-09T10:03:39  67.B-0332(A) My 480 0.81 61.82+3.30 <330 1
NGC 7172 2004-10-30T01:27:32  074.B-0166(A) L’ 1534 0.57 48.96 +1.92 31.79+7.59 0
NGC 7213 2000-08-13T05:44:26  65.P-0519(A) My 240 0.72 <339 <298 3
NGC 7314 2000-08-13T04:53:57  65.P-0519(A) My 480 0.63 18.47+0.83 <239 0
NGC 7314 2004-10-31T01:17:55  074.B-0166(A) L’ 1534 0.45 7.94+0.43 6.82+146 O
NGC 7479 2004-10-30T02:40:56  074.B-0166(A) L’ 1534 0.57 12.84+0.58 10.03+248 0
NGC 7496 2003-08-12T04:49:44  71.B-0379(A) L’ 90 0.60 4.20+£0.36 48+135 0
NGC 7496 2003-08-12T04:59:19  71.B-0379(A) L’ 600 0.60 6.59+0.26 467+1.12 0
NGC 7496 2003-08-12T05:19:17  71.B-0379(A) My 1200 0.55 6.839+0.64 <210 O
NGC 7552 2000-06-15T08:36:37  65.P-0519(A) My, 1440 0.78 < 1.66 2444042 0
NGC 7552 2000-07-13T05:46:58  65.P-0519(A) My 1404 0.55 <213 <18 0
NGC 7582 2000-08-13T05:55:46  65.P-0519(A) My, 240 0.72 69.95 +4.49 92.92+21.84 0
NGC 7582 2001-07-19T08:06:45  67.B-0332(A) L’ 600 0.58 196.65+7.49 59.53+2695 0
NGC 7582 2001-07-19T08:22:58  67.B-0332(A) My, 480 0.39 91.64+5.08 81.68+21.87 0
NGC 7582 2001-08-17T05:06:52  67.B-0332(A) L’ 600 0.40 107.81£3.99 84.13+22.80 0
NGC 7582 2001-08-17T05:23:17  67.B-0332(A) My, 480 0.37 96.60 +5.08 80.12+24.98 0
NGC 7582 2003-08-17T04:30:43  71.B-0379(A) L’ 600 0.50 111.83+8.31 88.53+39.71 0
NGC 7582 2003-08-17T04:50:28  71.B-0379(A) My, 1200 0.53 101.52+5.43 96.47+26.76 0
NGC 7582 2004-10-31T02:27:17  074.B-0166(A) L’ 1534 0.45 85.10+5.22 101.69+28.71 0
NGC 7590 2003-07-15T06:11:02  71.B-0379(A) L’ 600 0.58 0.68 +0.05 3.994+0.29 0
NGC 7590 2003-07-15T06:30:44  71.B-0379(A) My 1200 0.49 <179 <162 3
NGC 7679 2003-06-23T09:14:46  71.B-0379(A) My, 600 0.35 <284 <236 3
PG 2130+099 2013-06-27T09:42:30  290.B-5113(A) L’ 118 0.68 17.64+£3.15 20.29+9.73 0
PG 2130+099 2013-06-27T09:46:41  290.B-5113(A) My, 236 0.66 42.59+1.76 <437 0
PG 2130+099 2013-06-29T09:41:27  290.B-5113(A) L’ 118 0.78 30.344+2.23 <056 3
PG 2130+099 2013-06-29T09:48:09  290.B-5113(A) My 236 0.80 39.944+2.89 <413 0
PG 2130+099 2013-06-29T09:58:29  290.B-5113(A) L’ 118 0.78 41.19+£2.51 <062 0
PG 2130+099 2013-06-29T10:02:41  290.B-5113(A) My, 236 0.80 39.00+2.61 <399 0
PG 2130+099 2013-06-30T09:42:35  290.B-5113(A) L’ 118 0.78 42.95+1.29 <064 O
PG 2130+099 2013-06-30T09:46:46  290.B-5113(A) My, 236 0.80 4428 +1.44 <397 0
PKS 1417-19 2013-07-06T02:24:43  290.B-5113(A) L’ 118 0.73 6.20+0.22 <063 0
PKS 1417-19 2013-07-06T02:28:50  290.B-5113(A) My, 236 0.74 3.04+0.40 <402 2
PKS 1814-63 2013-07-02T05:22:22  290.B-5113(A) L’ 472 0.54 3.714+0.12 <036 0
PKS 1814-63 2013-07-02T05:34:51  290.B-5113(A) My, 944 0.52 2.094+0.19 <208 0
PKS 1932-46 2013-06-26T09:06:59  290.B-5113(A) L’ 472 0.78 <0.33 <029 3
PKS 1932-46 2013-06-26T09:19:25  290.B-5113(A) My 944 0.72 <2.02 <194 3
Superantennae S 2003-06-19T08:22:54  71.B-0379(A) L’ 600 0.56 16.72+0.81 9.34+282 0
Superantennae S 2003-06-19T08:45:13  71.B-0379(A) My 60 0.46 36.60 £+ 1.69 <593 0
Superantennae S 2003-06-21T08:19:13  71.B-0379(A) My 780 0.66 30.18 +2.02 <196 0
Superantennae S 2003-06-21T08:53:44  71.B-0379(A) My 600 0.66 28.62+1.78 19.234+646 0
Superantennae S 2003-06-23T07:42:39  71.B-0379(A) My 630 0.49 26.91+1.52 17.36 £4.87 0
Superantennae S 2003-06-23T08:06:49  71.B-0379(A) My 630 0.35 19.434+2.37 23.88+828 0
UGC 2369 S 2000-11-05T04:27:27  65.P-0519(A) My 720 0.47 1.18 £0.11 <18 3
Z 41-20 2013-07-03T00:47:57 290.B-5113(A) L’ 118 0.53 2.87+0.13 <066 0
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Table 5 (continued)
Target Name Obs. Date Obs. Program  Filter Exp. Time PSFFWHM Nuc. Flux Ext. Flux Flag
sec ! [mJy] [mJy]
7 41-20 2013-07-03T00:52:05  290.B-5113(A) My 236 0.43 2.18+£0.34 <392 2

NoOTE—Epochs marked in bold are used in the analysis above, typically because of better seeing conditions. Flags: 0, no issue; 1, possible error in the reduction;
2, likely error in reduction (chopping/nodding); 3, failure in full chop/nod reduction.

A.1. Special Cases
A.1.1. Arp 220 — A Known Double Nucleus

Special care was taken for Arp 220 (a.k.a. IC4553) which
is known to have a double nucleus (e.g., Soifer et al. 1999;
Aalto et al. 2009). This is the only galaxy in which we fit
three elliptical Gaussians to the emission, rather than the
usual two; one for each nucleus, and one for any back-
ground/extended emission. We report the flux of each nu-
cleus separately in Table 2.

A.1.2. NGC 7552 — An AGN with a Starburst Ring

This (possibly dormant) AGN is located at the center of a
bright starburst ring (Forbes et al. 1994). To avoid fitting star-
burst regions rather than the AGN, we limit the fit to within
the central 1” of the galaxy.

A.1.3. Faint Sources

There were 13 sources which are marginal detections with
our two-Gaussian approach, but which are clear detections
"by-eye." To reduce the number of free parameters and in-
crease the flux significance of the results, we fit the following
with only one Gaussian. The FWHM of this Gaussian is set
equal to that of the PSF calibrator closest in time, as in the
two-Gaussian case. The AGN: 3C321, 3C327, 3C424, ESO
323-32, M87, NGC 63, NGC 986, NGC 3660, NGC 4038/9,
NGC 5427, PKS 1814-63, UGC 2369 S, Z 41-20.

B. CALIBRATION STRATEGY

As we took many of these sources from archival programs
with various setups, we had to define a consistent calibration
strategy. While most of the calibrators chosen have L mag-
nitudes in the catalog of van der Bliek et al. (1996), many
do not have M magnitudes, and none have M,,. We there-
fore first make the assumption that M—M,;, = 0. Secondly,
we investigate the relationships between the L—M;;, color,
Lmagnitude, and spectral type of the calibrator, shown in Fig
10 . We find that for stars of type O, B, A, and F the color
L-M,, = 0 with very little scatter (o < 0.05). This results
in the calibration strategy below:

function CALIBRATE TARGETS

for each targ observation do
for each band € [L, M,,] do
1) Find the calibrator (calib) observed closest
in time which

a) was observed within 6hrs of the target
b) (has both L’ and M band catalog values)
V (is spectral type € [O, B, A, F])
2) Read Fiuip,reqr from band or calculate from
—band if necessary
3) ComPUte Ftarg,cal = Flarg‘raw/Fcalibﬁraw X
F calib,real
4) Compute the error from the relative errors
on the individual fits
end for
end for
end function
where catalog values refers to the NIR catalog of ESO cal-
ibrators from van der Bliek et al. (1996); and Fiyg raw and
Feqiib raw are the fitted integrated fluxes in counts for the tar-
get and calibrator, respectively. Finally, we list each target
and its calibrator in Table A.1.
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Figure 10. The L-M colors for all calibration stars in van der Bliek et al. (1996), separated by spectral type. For stars of type earlier than G, we
find that L-M~ 0. Bins are spaced every 0.05 mag.
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C. SOURCE CUTOUTS

Here we present the cutouts of all sources included in this
work in each band. We present each image with “slices”
across the image to show the quality of the model fits.
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Figure 19. As Fig. 3.
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Figure 20. As Fig. 3.
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Figure 21. As Fig. 3.
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