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Abstract

We analyze Spitzer spectra of 140 active galactic nuclei (AGN) detected in the hard X-rays (14-195 keV) by the
Burst Alert Telescope on board Swift. This sample allows us to probe several orders of magmtude in black hole
masses (10 —109M,\) Eddington ratios (10~ —1) X-ray luminosities (1042—1045 ergs ) and X-ray column
densities (10°°- 10** cm?). The AGN emission is expected to be the dominant source of ionizing photons with
energies =50 eV, and therefore, high-ionization mid-infrared (MIR) emission lines such as [Ne V] 14.32, 24.32 ym
and [O 1] 25.89 um are predicted to be good proxies of AGN activity, and robust against obscuration effects. We
find high detection rates (85%-90%) for the MIR coronal emission lines in our AGN sample. The luminosities of
these lines are correlated with the 14—150 keV luminosity (with a typical scatter of o ~0.4-0.5 dex), strongly
indicating that the MIR coronal line (CL) emission is driven by AGN activity. CLs are also tightly correlated to the
bolometric luminosity (o ~0.2-0.3 dex), calculated from careful analysis of the spectral energy distribution. We
find that the relationship between the CL strengths and L4 j50kev iS independent of black hole mass, AGN
luminosity, and Eddington ratio, and mostly not affected by high X-ray column densities. This confirms that the

MIR CLs can be used as unbiased tracers of the AGN power for X-ray luminosities in the 10**~10*° erg s ' range.

Unified Astronomy Thesaurus concepts: Active galactic nuclei (16); Galaxy nuclei (609); High energy
astrophysics (739)

1. Introduction

It is well established that supermassive black holes (SMBHs)
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1998; K. Gebhardt et al. 2000; J. Kormendy & L. C. Ho 2013).
SMBHs can grow by accreting gas and dust from their host
galaxies. These accreting SMBHs, or active galactic nuclei
(AGN), are some of the brightest objects in the Universe,
emitting large amounts of radiation across the entire electro-
magnetic spectrum (e.g., M. Elvis et al. 1994; L. C. Ho 2008;
J. R. Mullaney et al. 2011). Some of the most luminous AGN
have been found to have bolometric luminosities up to
1048 erg s! (e.g., R. J. Assef et al. 2015; T. Diaz-Santos
et al. 2016; M. Bischetti et al. 2017; S. Martocchia et al. 2017;
L. Zappacosta et al. 2020). Surrounding the SMBH and its
accretion flow is a parsec-scale anisotropic structure of gas and
dust, often referred to as the torus, which absorbs and
reprocesses the radiation from the accretion disk (e.g., R. Ant-
onucci 1993; C. M. Urry & P. Padovani 1995; H. Netzer 2015;
C. R. Almeida & C. Ricci 2017). According to the simplest
AGN unification model (e.g., R. Antonucci 1993), depending
on the viewing angle with respect to the obscuring material,
light from the AGN can suffer from strong extinction. About
70% of the AGN in the local Universe are obscured by gas with
column densities Ny > 102 cm (e.g., C. Ricci et al.
2015, 2017b), and a significant fraction (~20%-30%) of them
are obscured by Compton-thick material (Ny > 10**cm™2;
D. Burlon et al. 2011; C. Ricci et al. 2015; N. Torres-Alba et al.
2021; A. Tanimoto et al. 2022).

One of the best ways to identify AGN is to select them in the
hard X-ray band (>10keV), where contamination from the
host galaxy is negligible. Hard X-rays are also not strongly
affected by obscuration, at least up to Ny~ 10**cm ™2 (e.g.,
C. Ricci et al. 2015), and therefore, they can provide an almost
unbiased sample of AGN in the local universe. However, hard
X-rays can be attenuated for Ny > 10**cm ™% so the most
heavily obscured AGN can be easily missed by hard X-ray
surveys (C. Ricci et al. 2015). Obscured AGN can also be
identified using optical emission line ratios (e.g., J. A. Baldwin
etal. 1981; S. Veilleux & D. E. Osterbrock 1987; L. J. Kewley
et al. 2001; G. Kauffmann et al. 2003), although it is important
to stress that a significant fraction of hard X-ray selected AGN
may not be classified as AGN by optical emission line
spectroscopy due to contamination from star formation or
merger-associated dust obscuration (e.g., C. Ricci et al. 2017a;
M. J. Koss et al. 2018; C. Ricci et al. 2021; S. Yamada et al.
2021).

Another method to identify AGN is via the detection of
forbidden emission lines with ionization potentials (IPs)
254 ¢V (i.e., the double ionization edge of helium), commonly
referred to as “coronal lines” (CLs). In AGN, the CLs are
emitted in the so-called CL region, likely located in the narrow-
line region and beyond the broad-line region (e.g., J. Negus
et al. 2023). The presence of CLs can serve as an important
indicator of AGN activity, as they are extremely difficult to
produce through stellar processes and are more likely created
by AGN photoionization (e.g., E. Sturm et al. 2002; S. Satyapal
et al. 2007; N. P. Abel & S. Satyapal 2008; S. Satyapal et al.
2008; A. D. Goulding & D. M. Alexander 2009; S. Satyapal
et al. 2009; M. Pereira-Santaella et al. 2010; C. Gruppioni et al.
2016; J. M. Cann et al. 2018; N. Maddox 2018; L. Spinoglio
et al. 2022; A. Feltre et al. 2023; L. Hermosa Muiioz et al.
2024; J. D. McKaig et al. 2024; L. Zhang et al. 2024).
However, some authors have suggested that CL emission could
also be enhanced by shocks, driven by the interaction of a radio
jet and the interstellar medium, by outflowing material or
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associated with mergers (e.g., Y. L. Izotov et al. 2012;
X. Mazzalay et al. 2013; A. Rodriguez-Ardila et al. 2017;
A. Rodriguez-Ardila & M. A. Fonseca-Faria 2020; F. C. Cerq-
ueira-Campos et al. 2021; M. A. Fonseca-Faria et al. 2021;
J. Negus et al. 2021; F. C. Cerqueira-Campos et al. 2023). With
the recent launch of the James Webb Space Telescope (JWST;
J. P. Gardner et al. 2006), CLs have gained significant
relevance. Now is an ideal time to revisit the use of infrared
CLs as proxies of AGN activity, and to refine our under-
standing of how CL emission varies across the broader AGN
population.

Constraining the bolometric luminosity of an AGN is crucial
to understanding the energetics of such systems and to infer their
accretion rates. Since most AGN are obscured (with no direct
constraints on the dominant UV emission), estimating their
intrinsic luminosity can be complicated. Several empirical
relations linking X-ray luminosities to optical lines (e.g.,
L. Bassani et al. 1999), mid-infrared (MIR) continuum
(P. Gandhi et al. 2009; D. Asmus et al. 2015), and more
recently, the nuclear 100 GHz (C. Ricci et al. 2023) and
200 GHz (T. Kawamuro et al. 2022, 2023) millimeter continuum
luminosities, have been used for this purpose. L. Bassani et al.
(1999) showed that the luminosity of [O III] 5007 A is correlated
with X-ray luminosity (see also S. Berney et al. 2015; Y. Ueda
et al. 2015; K. Oh et al. 2017, 2022), albeit with a large
(~0.6-0.7 dex) scatter. Some of these correlations with photo-
ionized optical lines can, in fact, be strongly affected by
obscuration, AGN variability, contamination from stellar
sources, and biased samples, which would greatly enhance their
scatter. Near-infrared (NIR) CLs of hard X-ray selected AGN
(e.g., [SiVI] 1.96 um) have been shown to be significantly more
tightly correlated to the X-ray luminosity (with a scatter of
0.37 dex) than the optical [O 1] A 5007 line (0.71 dex), possibly
due to obscuration or the higher ionization required (e.g.,
I. Lamperti et al. 2017; J. S. den Brok et al. 2022).

The MIR is an ideal wave band to probe AGN activity in
obscured systems, due to the relatively low effect of dust
attenuation (e.g., D. W. Weedman et al. 2005; L. Armus et al.
2006; A. D. Goulding & D. M. Alexander 2009). P. Gandhi
et al. (2009; see also D. Asmus et al. 2015) found that the
nuclear MIR luminosities of AGN are strongly correlated to
their X-ray luminosities. However, high-resolution (HR)
observations are needed to mitigate the influence of the host
galaxy, particularly for low-luminosity AGN. In the MIR, there
are several forbidden lines that could be used as tracers of AGN
activity. Examples of these lines are [NeVv] 14.32 and
2432 yum (e.g., S. Satyapal et al. 2007, 2008), [O1V]
25.89 um (e.g., M. Meléndez et al. 2008), and [S1] 18.71
and 33.48 yum which have ionization energies of 97, 55 and
24 eV respectively (see Table 1 in S. Satyapal et al. 2021 for a
list of CL ionization energies). Therefore, these high-ionization
MIR emission lines have the potential to be good proxies of the
intrinsic luminosity of AGN, even in obscured systems where it
can be particularly complicated to estimate the AGN power
(e.g., R. C. Hickox & D. M. Alexander 2018). It should be
mentioned, however, that this might not be the case for AGN in
galaxies undergoing the final stages of a merger, where [Ne V]
and [O1V] have been found to be weak (S. Yamada et al.
2024), likely because of the very large covering factor of the
obscuring material (C. Ricci et al. 2017a, 2021; S. Yamada
et al. 2024).
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In this work, we present the largest study to date of MIR
coronal emission lines for a sample of hard X-ray selected
AGN to test whether they can be used as proxies of AGN
activity. We carefully analyzed the MIR spectra of 140 sources
using Spitzer/Infrared Spectrograph (IRS) data. Our sample is
selected by crossmatching the ~860 sources of the Swift/BAT
AGN Spectroscopic Survey (BASS??) with the Spitzer archive.
The BASS sample contains a wealth of multiwavelength
ancillary data and derived properties (e.g., SMBH mass,
accretion rate, and column density; M. Koss et al. 2017;
C. Ricci et al. 2017b; M. J. Koss et al. 2022a; J. E. Mejia-Res-
trepo et al. 2022), which allows us to test the dependence of CL
fluxes on AGN properties, expanding previous studies of
smaller samples (e.g., M. Meléndez et al. 2008; S. Tommasin
et al. 2008; S. Tommasin et al. 2010; K. A. Weaver et al. 2010;
C. Gruppioni et al. 2016; L. Spinoglio et al. 2022; A. Feltre
et al. 2023). The structure of the paper is as follows. Our
sample, the Spitzer/IRS, and the multiwavelength data we use
are presented in Section 2. The fitting methods for determining
the fluxes of the forbidden emission lines [NeV] 14.32/
24.32 pm, [O1V] 25.89 um, and [STI] 18.71/33.48 um are
provided in Section 3. Our analysis is described in Section 4,
while Section 5 is dedicated to results and discussion.
Throughout this work, we assume the following standard
cosmological parameters: Hy=71 kms ' Mpc ', Q,,=0.30,
and Q, =0.70.

2. Sample and Data
2.1. BASS Sample: Data and Derived Properties

To test the effectiveness of high-ionization emission lines as
a proxy for AGN activity, we use the sample of AGN detected
in the 14-195keV band by the Burst Alert Telescope (BAT;
S. D. Barthelmy et al. 2005) on board the Neil Gehrels Swift
Observatory (N. Gehrels et al. 2004) during its first 70 months
of operations (W. H. Baumgartner et al. 2013). This sample is
highly complete, being almost unbiased by obscuration up to
Ny ~ 10** cm 2 (e.g., C. Ricci et al. 2015). The sample also
has a large amount of multiwavelength data available, which
includes data in the X-rays (C. Ricci et al. 2017b), optical
(M. Koss et al. 2017, 2022b; J. E. Mejia-Restrepo et al. 2022),
infrared (I. Lamperti et al. 2017; K. Ichikawa et al. 2017, 2019;
J. S. den Brok et al. 2022; F. Ricci et al. 2022b), millimeter
(M. J. Koss et al. 2021; T. Kawamuro et al. 2022; C. Ricci et al.
2023) and radio (J. Baek et al. 2019; K. L. Smith et al. 2020).
This large effort has led to several studies comparing the
optical and X-ray properties of AGN with their black hole
masses and accretion rates (K. Oh et al. 2017; C. Ricci et al.
2017c, 2018, 2022a, 2022b; B. Trakhtenbrot et al. 2017;
A. F. Rojas et al. 2020; D. Kakkad et al. 2022).

The X-ray properties (i.e., intrinsic X-ray luminosities and
column densities) for all AGN in the BASS sample were taken
from the dedicated X-ray spectroscopic analysis of the AGN
from the flux-limited 70 month Swift/BAT catalog (C. Ricci
et al. 2017b), while the black hole masses for 780 of these
objects were taken from the second BASS data release
(M. J. Koss et al. 2022b). black hole masses (Mgy) in BASS
have been determined using different approaches, such as the
virial method using the Ha and Hf lines (e.g., Y. Shen 2013)
and the Mgy—o, relation (e.g., J. Kormendy & L. C. Ho 2013).

32 https: //www.bass-survey.com/
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For unobscured AGN, BASS uses masses derived from broad
Ha and Hf lines. For obscured sources, BASS considers black
hole masses inferred from velocity dispersion measurements
(M. J. Koss et al. 2022c), since in these objects, the broad Ha
and HQG lines can be significantly affected by obscuration,
leading to an underestimation of Mgy (e.g., J. E. Mejia-Restr-
epo et al. 2022; F. Ricci et al. 2022b). The large multi-
wavelength coverage of BASS sources allows us to have well-
determined measurements of AGN properties such as black
hole mass (Mgy), Eddington ratio (Aggg = Lpo1/Lgaq), intrinsic
X-ray luminosity (Li4_is0kev), and line-of-sight column
density (Ny). The bolometric luminosities were calculated
using a uniform bolometric correction in the 14-150 keV band
(K14-150 = 8.48), which is equivalent to a 2—10 keV bolometric
correction of xk,_;9=20 (R. V. Vasudevan & A. C. Fabian
2009) for I' = 1.8, the median photon index of nearby AGN
(C. Ricci et al. 2017b). However, in Section 4.2, we also
consider recently calculated bolometric corrections for most of
the unobscured AGN in our sample, using the recent results of
K. K. Gupta et al. (2024).

2.2. Spitzer/IRS Spectral Data

To measure the MIR emission line properties, we use
archival spectra from the IRS on board the Spitzer Space
Telescope. Spitzer/IRS spectra were downloaded from the
HRI version of the Combined Atlas of Sources with Spitzer
IRS Spectra (CASSIS; V. Lebouteiller et al. 2015), available
online.** We use the HR R ~ 600 spectra (measuring emission
on 5”-20" angular scales; see Table 3 of V. Lebouteiller et al.
2015), which typically cover the 10—38 um range.** This is
sufficient to separate commonly blended emission features
such as [O1V] and [Fe 1] at 25.89 and 26.00 pm, respectively,
and [NeV] and [ClH] at 14.32 and 14.37 ym. Our final
sample was obtained by crossmatching the BASS and
CASSIS  samples, resulting in 140 objects with median
log(Ny cm™2) = 22.12, log(Mgy/Ms) = 7.68, log Aggq = —1.46,
and log(Li4_isokev €rg s~1) = 43.34. In Figure 1, we show the
distributions of column density (top left panel), black hole mass
(top right panel), 14150 keV luminosity (bottom left panel), and
Eddington ratio (bottom right panel) for the whole BASS sample
(dark colors) and for our subsample of AGN with Spitzer/IRS
spectra available. A Kolmogorov—Smirmov test shows that the
Spitzer/IRS sample studied here is broadly representative of the
wider BASS sample, although it preferentially selects lower
luminosity AGN. This is also clearly shown in Figure 2, and is
associated with the typically lower redshifts (z <0.1) of AGN
with Spitzer/IRS observations. About half of the objects of our
sample have been studied in K. A. Weaver et al. (2010), and in
Appendix D, we report a comparison with their study.

3. Spitzer/IRS Spectral Analysis
3.1. Line Fitting

To measure the MIR emission line fluxes, we used the
PYTHON LMFIT package (M. Newville et al. 2014) to model the
emission lines in the Spitzer spectra. Our model includes a
power law for the continuum (spanning across £0.12 ym for
[Ne v] 14.32 ym, £0.15 gm for [Si] 18.71 pm, £0.22 ym

3 https://cassis.sirtf.com/
One source had a spectrum covering only the 9-18 yum range
(SDSS J130005.35+163214.8; see Appendix A).
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Figure 2. The 14-195 keV X-ray luminosities as a function of redshift for the
sample with MIR spectroscopy used in this work (red stars) compared to the
complete BAT-selected sample (gray points). The majority of the objects with
Spitzer/IRS spectra have z < 0.1, and span nearly the full range of luminosities
seen in the wider BASS population.

o

for [NeVv] 24.32 ym, £0.25 ym for [OTIV] 25.89 um, and
40.25 ym for [STI] 33.48 ym) and Gaussian lines for each
emission feature. For each line, we set the centroid wavelength
to the rest-frame wavelength of the emission line with
an uncertainty range of £)/spectral resolution = +\/600,

allowing the line amplitude, continuum parameters, and sigma
to vary. The latter parameter was allowed to vary within the
range of £3)/600/2.36. In most cases, the best-fit centroid
wavelength was consistent with the expected value (see
Appendix C). This model was applied to five emission lines:
[Nev] 14.32/24.32 ym, [Sta] 18.71/33.48 ym, and [O1V]
25.89 um. To determine the error on the flux, we applied a
bootstrapping method to generate, for every source and each
MIR emission line, 100 simulated spectra by considering the
errors on each individual wavelength bin, and then obtained the
flux and corresponding continuum parameters from each
individual simulated spectra. The standard deviation of the
100 fluxes was used as the uncertainty on the reported flux. An
example fit of a clear detection (a detection being when the
signal-to-noise ratio (S/N) was greater than or equal to 3.0, i.e.,
S/N > 3) of [Ne V] 14.32 um is presented in the top left panel
of Figure 3.

Given the limited (R~ 600~ 500kms~") resolution of
Spitzer/IRS, the CLs studied in this work are essentially
unresolved in the vast majority of objects in our sample.
However, while most lines were well-described by a single
Gaussian (between ~55% and ~90%, see Table 1), in some
cases, a multicomponent decomposition of up to three
Gaussians was required to adequately model the data (see
Section 3.3.4 and bottom right panel of Figure 3). For each
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Figure 3. Examples of fits and special cases. Top left panel: single-Gaussian plus a power-law model for the [Ne V] emission line at 14.32 pm in the IR spectrum of
NGC 7314; see Section 3.1. Top right panel: double-Gaussian plus a power-law model for the [Ne V] emission at 14.32 ym in the IR spectrum of NGC 4102. This
model included the nearby [Cl11] 14.37 um line. The reported flux for this source is that of the first Gaussian curve only (blue line); see Section 3.3.1. Bottom left
panel: double-Gaussian plus a power-law model for the [Ne V] emission at 24.32 ym in the IR spectrum of NGC 4507. These spectra had a blueshifted velocity peak,
which may suggest the presence of outflows. In such cases we also consider the flux of the second Gaussian, thus, the total flux (red line) for this line is the sum of the
fluxes of both Gaussians; see Section 3.3.2. Bottom right panel: triple-Gaussian plus a power-law model for the [O IV] emission at 25.89 pm in the IR spectrum of
NGC 7469. This spectrum included a blueshifted velocity peak as well as emission at longer wavelengths. In this case, we adopt a similar method as for the blue
excess by considering the fluxes of the first and second Gaussian lines as the total flux of the emission line (blue line 4 orange line). The reported flux determination
varies depending on the specific case; see Section 3.3.4.

Table 1

Fit Statistics
Emission line Fit Total Detections Upper Limits Single . Triple

Tot Tot (0} R B Tot O+R O+B B+R
@ (@) 3 “ (6)) © ) ® ® (10) an 12) 13)
[Ne v] 14.32 ym 140 123 (88%) 17 (12%) 105 17 4 8 5 1 1 0 0
[Sm] 18.71 ym 136 128 (94%) 8 (6%) 121 7 4 0 3 N/A
[Ne v] 24.32 ym 139 118 (85%) 21 (15%) 109 9 6 0 3 N/A
[O1v] 25.89 ym 139 135 (96%) 4 3%) 77 50 2 43 5 8 5 1 2
[S 1] 33.48 um 131 120 (92%) 11 (8%) 118 2 1 0 1 N/A

Note. Breakdown of the different models required to fit the spectra for each CL. The columns include the following information:

(1) List of the five forbidden emission lines studied here. (2) Total number of spectra fitted for each line. Although we started with a full sample of 140 sources, for
various reasons, the spectra of some sources could not be used. This is explained in detail in Appendix A. (3) Number of detections for each emission line described in
Section 3.1. (4) Number of nondetections /upper limits described in Section 3.2. (5) Number of objects that only required a single Gaussian. (6-9) Number of sources
that needed two Gaussian lines. (7) Sources for which the second Gaussian accounts for a blueshifted line, which could be an outflow signature (“O”), described in
Section 3.3.2. We use “O” to distinguish these objects from those showing “broad” lines; see Section 3.3.3. (8) AGN in which a second Gaussian was included to take
into account a nearby emission line at longer (redder) wavelengths (“R”). These components describe the fitting accommodation of [CI11I] 14.37 pm and [Fe 1]
26.0 pm, for [Ne V] 14.32 pm and [O 1V] 25.89 pum, respectively; see Section 3.3.1. (9) Sources that required an additional broad Gaussian line centered at the same
wavelength as the expected emission line (“B”), described in Section 3.3.3. (10—13) Number of objects that required two additional Gaussian lines to fit the spectra.
(11) Sources showing a blueshifted line as well as a nearby emission line on the red side (“O-+R”); see Section 3.3.4. (12) Objects showing blueshifted lines and one
broad component (“O+B”); see Section 3.3.4. (13) AGN that needed one broad line and one nearby emission line on the red side (“B+R”); see Section 3.3.4.
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object, we start with the simplest model of a single Gaussian,
then progress to more complex models by adding additional
Gaussian components, depending on how much the reduced x>
value deviates from 1.0. These special cases are described in
more detail in Section 3.3.

3.2. Upper Limits

While in the vast majority of cases, we were able to detect
the CLs, the emission features were not detected for a small
percentage of the sample, between 4 and 21 sources (i.e.,
between 3% and 15%) across all five lines (see Table 1). For
nondetections, i.e., emission line fluxes with S/N <3, we
determined upper limits on the flux. This was done by fixing
the centroid wavelength to the expected emission line
wavelength (see Appendix C) and the width of the Gaussian
to the median of the widths for detected sources, allowing only
the amplitude and continuum parameters to vary in our fit. We
then fit the spectra with the LMFIT method, and used the
resulting flux from this fit as the upper limit flux. To ensure that
we provide the most conservative upper limits, we considered
the larger flux between that inferred from our original fit (with
all parameters free) and that obtained by fixing most
parameters, as reported above. The list of sources for which
only upper limits were derived is reported in Table 6 in
Appendix B.

3.3. Special Cases

In some special cases, we added a second or even a third
Gaussian component. Some spectra that had [Ne V] 14.32 ym
emission were influenced by the emission of [ClII] at
14.37 pm, while at longer wavelengths, many sources showed
[Fe1] 26.0 um emission close to the [OIV] 25.89 um line. A
handful of sources showed blueshifted velocity peaks,
suggesting the presence of outflowing gas. In some cases, the
source showed signatures of both a nearby emission line and a
blueshifted velocity peak. Some other spectra showed broad
emission lines, where one Gaussian at the center was
insufficient for the model to accurately fit the data, and thus,
a second Gaussian at the same center wavelength was added.
These cases indeed required more attention to detail in the
fitting process and will be discussed in the following sections; a
detailed breakdown of the number of such cases for each CL
can be found in Table 1.

3.3.1. Nearby Emission Lines

For many sources, a close-by, but well-distinguished,
emission line is present at redder wavelengths, which would
greatly impact our fit, particularly the slope of the continuum,
making it difficult to accurately assess the flux of the CLs. For
the [Ne V] 14.32 ym and the [O1V] 25.89 ym lines, a second
Gaussian was added to the model to account for the emission of
[Cl1] 14.37 ym (eight sources or ~6%) and [Fe 1] 26.0 um
(43 sources or ~31%), respectively. We refer to Table 1 for the
number of sources that had a nearby emission line, denoted
under “R” for red. For these cases, we took the same steps in
calculating the flux and its uncertainty as for the single-
Gaussian fits (see Section 3.1), excluding the flux and error of
the second Gaussian for the overall reported flux/error. An
example of a double-Gaussian fit for the [Ne V] emission at
14.32 pm in the IR spectrum of NGC 4102 is shown in the top
right panel of Figure 3.

Bierschenk et al.

3.3.2. Blueshifted Lines

A small number of sources, ranging from one to six AGN
(i.e., between 0.8% and 4%), display broad emission lines with
an asymmetric profile extending to bluer wavelengths, which
may be associated with outflowing gas. For these objects, we
used two Gaussian lines to account for the blueshifted emission
and included the flux from the second Gaussian when
calculating the total flux of the line. Table 1 contains the
number of sources exhibiting signatures of a blueshifted line,
indicated under “O” for outflow. We use “O” to distinguish
these objects from those showing a broad emission line, which
is denoted as “B” (see Section 3.3.3). An example of a double-
Gaussian fit for a [Ne V] 24.32 ym source with a blueshifted
line is shown in the bottom left panel of Figure 3. The
characteristic width of the Gaussians of these blueshifted /broad
lines range from 0.003 to 0.030 xm with a median of 0.010 ym
for [Ne V] 14.32 pm, from 0.002 to 0.037 um with a median of
0.013 pum for [S1] 18.71 gm, from 0.003 to 0.046 ym with a
median of 0.017 yum for [NeV] 24.32 um, from 0.003 to
0.055 pm with a median of 0.018 ym for [O IV] 25.89 pum, and
from 0.003 to 0.071 pym with a median of 0.020 ym for [S III]
33.48 pm (Figure 9). If a line was found to also have a broad
and/or a blueshifted component, then the respective character-
istic width of the second (and third, if applicable) Gaussian was
included in the histogram as an additional data point. See the
Sections 3.3.3 and 3.3.4 for a further discussion of these special
cases.

3.3.3. Broad Emission Lines

In a few cases, ranging from one to five sources (i.e.,
between 1% and 4%), the emission lines were broad, and a
single Gaussian could not produce a good fit, so a second
Gaussian line was added at the same wavelength as the desired
emission line. We selected these sources by visually inspecting
the single-Gaussian fits, testing the double-Gaussian model fit,
and then comparing the values of the x? for the two cases. The
total line flux and uncertainty were determined in the same
manner as for the sources with blueshifted emission
(Section 3.3.2). In Table 1, these are denoted under “B” for
broad. It is possible that these broad lines could be interpreted
as “symmetric outflows,” with simultaneously blueshifted and
redshifted outflowing gas (e.g., M. Perna et al. 2017 and
A. F. Rojas et al. 2020).

3.3.4. Three Gaussians

Only [Ne V] 14.32 ym and [O 1V] 25.89 um required a model
with three Gaussian lines to account for any extra features. A
few combinations were needed for such cases: an “outflow”
signature, or blueshifted line, with a nearby emission line at
longer wavelengths (one source for [Ne V] 14.32 ym and five
sources for [OIV] 25.89 pum); a blueshifted line with a broad
line (one source for [O IV] 25.89 um); broad line with a nearby
emission at longer wavelengths (two sources for [OI1V]
25.89 um). These are denoted as “O+R,” “O+B,” and “B
+R,” respectively, in Table 1. Again, the spectra that required
this model were selected by visual inspection and by
comparing the x? after the new model fit. The total line flux
was calculated according to the specific case. If there was a
blueshifted line and/or if the line was broad, then the
corresponding flux was added to the total flux. On the other
hand, if a Gaussian was added to account for any redder
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separate emission line, then the flux and uncertainty of the
additional line were not considered. An example of a triple-
Gaussian fit, specifically for a source showing a blueshifted
peak signature along with a nearby emission line, is shown in
the bottom right panel of Figure 3.

4. Results and Discussion

Here, we present and discuss the main results of our work. In
Section 4.1, we illustrate the detection rates of the MIR CLs
studied here, and compare them with the NIR [Si vI] 1.96 ym
and [SiX] 1.43 um CLs measured by J. S. den Brok et al.
(2022). In Section 4.2, we discuss the correlation between the
CL and the X-ray flux, and how their flux ratios relate to the
AGN properties (i.e., NH’ MBH’ L14_150, and )‘Edd)' The fluxes
of all lines studied here are reported in Table 4 of Appendix B.

4.1. Detection Rates

We find that each of the five MIR emission lines studied in
this work has very high detection rates (85%—95%), as given in
Table 1. The best-fit centroid wavelengths of the lines were
consistent with the expected values for each line (see
Appendix C). In Figure 4, we compare the detection rate of
the MIR CLs with those of [Si VI] and [Si X] lines in the NIR
provided by J. S. den Brok et al. (2022) for the Swift/BAT
sample. These two emission lines have very high-ionization
energies of 167 and 351 eV, respectively, and are found at rest-
frame wavelengths of 1.963 and 1.430 pm. Given their high
ionizing potentials, they could serve as a useful comparison
with the MIR CLs.

The detection rates for all CLs were determined as follows.
For each source, we evaluated whether the emission line
luminosity error was below a defined threshold luminosity and
counted the sources with errors below this value. Sources with
a luminosity error exceeding the threshold were excluded from
that bin, as their sensitivity was insufficient for detection at the
threshold luminosity. Next, for each threshold luminosity bin,
we counted how many sources met the detection criterion
(S/N > 3). The higher-luminosity bins contain most of the
sources, as all observations are sensitive enough to detect a
10% ergs "' line. The detection fraction and its uncertainty
were calculated using the SCIPY Python package by applying
the inverse of the regularized incomplete beta function. This
process was repeated for each MIR line, the two NIR lines, and
their corresponding X-ray luminosity in the 14-150 keV range.
Here and throughout the paper, fractions and uncertainties were
estimated following E. Cameron (2011). All the uncertainties
represent the 16th and 84th quantiles of a binomial distribution.
We performed this test for the NIR lines [SiVI] 1.96 ym and
[Six] 1.43 um, as well as for our MIR lines. The top and
central panels of Figure 4 show that the MIR CLs studied here
are typically detected nearly twice as frequently as the silicon
lines in the NIR, and thus serve as a better proxy for AGN
activity.

In the bottom panel of Figure 4, we show the detection
fraction of the five CLs studied here as a function of the
ionizing potential. While we do not see a large change in the
detection fractions (~10% at most) and do not find evidence of
a clear trend, we see that the [Ne v] lines, which have the
highest IP, are also those with the lowest detection fraction. In
order to understand the origin of the nondetections, we studied
whether the AGN for which CLs were not detected have
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Figure 4. Comparison of the detection fraction for the MIR lines studied in this
work with the NIR [Si VI] and [Si X] lines from J. S. den Brok et al. (2022) as a
function of the logs of the line (top panel) and hard X-ray (central panel)
luminosities. The MIR lines in this work have significant detections in >85%
of local AGN, meaning they are almost twice as likely to be detected than their
NIR counterparts. The bottom panel shows the detection rate vs. the ionizing
potential for the MIR emission lines studied here.

different properties than those in which they are detected. This
was done by performing Kolmogorov—Smirnov tests for these
two samples to test whether their black hole mass, Eddington
ratio, column density, and X-ray luminosities are different. Our
test showed that, for none of the CLs studied here, the two
subsamples presented significant differences.

4.2. The Relation between MIR CLs and AGN Emission

We studied the relations between the coronal emission line
flux and the X-ray flux in the 2-10 keV and 14-150 keV bands
for each emission line, along with the relation between the
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Figure 5. Log of the emission line flux vs. log of the X-ray flux (left panels) and log of emission line luminosity vs. log of X-ray luminosity (central and right panels)
for [Ne V] 14.32/24.32 pym, [O 1V] 25.89 pm, and [S 111] 18.71/33.48 um. A linear regression fit in the form Y = « - X 4 (3 was performed on the data, where Y and
X represent the log of line flux/luminosities and the log of X-ray flux/luminosities, respectively; o and (3 represent the slope and y-intercept of the linear fits,

respectively. The linear fit values can be found in Table 2. The confidence intervals are also shown on the plots.

emission line luminosity versus the X-ray luminosity, shown in Here, Y and X represent the log of line flux/luminosities and
Figure 5. The Python package LINMIX was used for censoring, the log of the X-ray flux/luminosities, respectively, while a
to take upper limits into consideration, for the overall linear and (3 represent the slope and y-intercept of the linear fits,
regression fit in the form respectively. The LINMIX package provides a large array of
slopes and y-intercept. We use the median slope and y-intercept

Y=a X+3 €8 as the overall line of best-fit parameters. These fit parameters



THE ASTROPHYSICAL JOURNAL, 976:257 (27pp), 2024 December 1

Table 2

Table of Linear Regression Fit Data Corresponding to the Fits Shown in Figure 5, in the Form: Y = a*X +

Bierschenk et al.

Emission Line

L4150 kev Versus Ly ipe

F14-150 kev Vversus Fipe

Slope (o) Intercept (0) o (dex) r p-value Slope (a) Intercept (0) o (dex) r p-value
[Ne v] 14.32 ym 0.93 £+ 0.05 —03+2.0 0.5 0.7 3.1e-18 0.76 + 0.10 -5.6+1.0 0.5 0.4 1.5e-04
[Ne V] 24.32 ym 0.96 4+ 0.04 —14+19 0.4 0.8 2.1e-18 0.82 4+ 0.08 —-49+0.9 0.4 0.4 3.3e-02
[O1V] 25.89 pym 0.92 4+ 0.05 0.8 £2.0 0.5 0.8 4.8e-18 0.93 +£0.10 -32+1.0 0.5 0.5 3.5e-07
[S ] 18.71 um 0.79 £+ 0.04 63+1.6 0.3 0.8 5.3e-19 0.72 £ 0.08 —-59+0.8 0.4 0.5 3.6e-06
[S 1] 33.48 pum 0.79 £+ 0.04 6.6+ 1.7 0.2 0.8 2.5e-20 0.65 £+ 0.07 —6.4+0.7 0.2 0.6 2.8e-07
Emission Line Ly 10 kev Versus Ly jne F>_ 1o versus Fi e

Slope («) Intercept () o r p-value Slope (o) Intercept () o (dex) r p-value
[Ne v] 14.32 ym 0.63 + 0.06 13.2+24 0.8 0.5 1.2e-05 0.76 £+ 0.08 -53+09 0.5 0.5 1.1e-05
[Ne V] 24.32 ym 0.69 £+ 0.05 108 £2.4 0.7 0.5 7.8e-03 0.73 £ 0.07 —-5.6 £ 0.8 0.4 0.6 7.1e-07
[O1V] 25.89 um 0.62 £+ 0.05 14.1+23 0.7 0.5 3.9¢-06 0.80 4+ 0.08 —-43+0.9 0.5 0.5 2.1e-05
[S ] 18.71 pm 0.52 4+ 0.05 179+ 19 0.5 0.5 3.3e-04 0.61 £+ 0.07 —6.9 + 0.8 0.4 0.5 1.3e-04
[S 1] 33.48 pum 0.53 +0.04 178 £ 1.9 0.4 0.5 3.2e-04 0.48 4+ 0.06 —-79+0.7 0.3 0.5 1.1e-06

Note. Here, Y and X represent the log of line flux /luminosities and the log of X-ray flux /luminosities, respectively, where we included the linear regression data with
the log of the 2-10 keV X-ray luminosity. « and [3 represent the slope and y-intercept of the linear fits, respectively. Using PYMCCORRELATION, we determined the

Spearman’s rank correlation coefficient, r, and the corresponding p-value.

and their uncertainties are listed in Table 2, along with some
correlation coefficients. We also use LINMIX to determine the
intrinsic scatter, taking the median value from the LINMIX
array, and the PYMCCORRELATION Python package
(G. C. Privon et al. 2020) to obtain the Spearman’s rank
correlation coefficient and the corresponding p-value
(P. A. Curran 2014). For the latter two coefficients, the
package provided the 16th, 54th, and 84th percentiles, where
we only show the 84th percentile values. We also determined
confidence intervals and included these in the plots as well, for
visual purposes. We find a clear positive correlation between
the log of emission line luminosity and the log of X-ray
luminosity, although with rather large scatters (typically
0.4-0.5 dex; see Table 2). To test for any redshift-related
effect on the correlations, we performed a test considering only
sources within 100 Mpc. We found that the intrinsic scatter for
this subsample was consistent with that obtained for our full
sample. The slopes obtained are generally steeper than those
reported for the entire sample.

We also tested how the CLs studied here are correlated with
the bolometric luminosity. This was done by using the results
of the recent work of K. K. Gupta et al. (2024), who studied the
spectral  energy  distribution of ~240 unobscured
(Nyg < 102 cm ™) nearby AGN from the Swift/BAT catalog.
In their work, they used simultaneous optical/UV photometric
data from Swift/UVOT and X-ray spectral data from Swift/
XRT, using GALFIT to correct the source magnitudes for host
galaxy contamination in the optical/UV and determine the
intrinsic AGN fluxes. As illustrated in Figure 6, the log of the
CL luminosities is tightly correlated with the bolometric output
of the AGN in our sample.

4.3. CLs and Host Galaxy/AGN Properties

To test whether the correlations reported in Section 4.2 and
Table 2 can be safely used through a wide range of AGN
parameters, we studied how the ratio between the CL and X-ray
fluxes changes with the most fundamental AGN properties.
This was done for black hole mass, column density, X-ray

luminosity, and Eddington ratio. We used survival analysis to
take the upper limits into account and to find the median log
(flux ratio) values for seven bins of the different properties. We
performed this analysis for all five lines, and as shown in the
four top panels of Figure 7, there seems to be no obvious
correlation between the X-ray flux to emission line flux ratios
and the AGN properties, with the possible exception of a
tentative decrease of [Ne V] 24.32 um for the highest column
densities. Moreover, we found some evidence that unobscured
AGN tend to have lower flux ratios, as originally found by
T. Liu et al. (2014). We also checked the same ratios but using
the bolometric luminosities (K. K. Gupta et al. 2024) instead of
the 14-150keV ones (four bottom panels of Figure 7), and
again found no clear trend, with the possible exception of a
decrease in the ratio with black hole mass above ~10"-°M,, for
[Ne v] 14.32 um, [Ne V] 24.32 pm, [O 1V] 25.89 pm, and [S 111]
33.48 pm.

We also tested whether the ratio between lines and X-ray and
bolometric flux correlates with the host galaxy inclination. In
order to determine the inclination from the observed ratio of the
semiminor to semimajor axes of the galaxy, we use 99
measured values from M. J. Koss et al. (2011) and M. J. Koss
et al. (2021). For the remaining sources, we follow the
prescription outlined in M. J. Koss et al. (2021), adopting a
flattening parameter (go) value of 0.2 for disk galaxies and 0.34
for early-type galaxies to convert the observed axis ratio into
intrinsic inclination. For these 34 sources, we use inclination
measurements from Pan-STARRS or the Two Micron All Sky
Survey Extended Source Catalog (T. H. Jarrett et al. 2000). In
seven cases, typically the most distant and luminous sources,
the imaging is completely dominated by the PSF emission, and
the host galaxy inclination cannot be reliably measured. We did
not find any significant correlation between the inclination
angles and the ratio of the CL and X-ray or bolometric fluxes.
We also investigated whether the nondetection of the CLs
could be associated with a particular range of host galaxy
inclinations. A Kolmogorov—Smirnov test showed that, for all
CLs studied here, there is no significant difference in the
distribution of inclination angles between detections and
nondetections.
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Figure 6. Log of emission line luminosities vs. log of bolometric luminosities (obtained from the spectral energy distribution analysis of K. K. Gupta et al. (2024),
represented by Ly+) for the lines studied here. We performed a linear regression fit in the form Y = - X + 3, where Y and X represent the logs of the line and
bolometric luminosities, respectively; « and [ represent the slope and y-intercept of the linear fits, respectively. The linear fit values can be found in Table 3, with

errors. The confidence intervals on the best fit are shown as shaded areas.

Our results indicate that the MIR forbidden emission lines
are generally unbiased to varying AGN properties, further
emphasizing how they can be a useful proxy for AGN activity.
Studies with larger samples might allow us to better understand
the possible relation of the ratio between CL and AGN
bolometric luminosities with black hole mass. All correlations
reported here could be particularly useful for future

10

observations with JWST in estimating the X-ray and
bolometric luminosity of sources once the MIR line fluxes
have been determined.

4.4. MIR Coronal and Silicon Lines

We also compared the line fluxes of coronal MIR and silicon
lines. We took the sources from J. S. den Brok et al. (2022) that
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Figure 7. Median ratio between the flux /luminosity of the lines and the 14-150 keV (top four panels) and bolometric (bottom four panels) flux/luminosity for all five
emission lines studied here, vs. black hole mass, column density, Eddington ratio, and X-ray luminosity. The filled red squares represent [Ne V] 14.32 um, the filled green
diamonds represent [S 11] 18.71 um, the filled blue circles represent [Ne V] 24.32 um, the filled orange triangles represent [O IV] 25.89 pum, and the filled purple stars
represent [S 1] 33.48 um. The range in Ny is very narrow since the bolometric luminosities in K. K. Gupta et al. (2024) were obtained for a sample of unobscured AGN.
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Figure 8. The log of [Si X] 1.43 um line flux ratio vs. column density with
[Ne V] 14.32 pm, top, and [Ne V] 24.32 pm, bottom. The downward triangles
represent the upper limits for the silicon sample, while the upward triangles
represent an upper limit for [Ne V] 14.32 ym.

overlapped with our sample (22 objects) and calculated the log
of the ratio between silicon and MIR CL flux. We then
compared this ratio to the different AGN properties. While
there is no clear correlation with black hole mass, X-ray
luminosity, or Eddington ratio, when this ratio was compared
to column density, the line ratios tended to decrease as Ny
increased. Interestingly, this trend was only present for the
[SiX] 1.43 pm lines, and could be associated with extinction at
these shorter wavelengths. This declining trend is shown in
Figure 8, where we show the log of the [Si X] line flux ratio
with [Ne v] at 14.32 ym and 24.32 pum.

4.5. Comparison with Recent Studies

The 140 Swift/BAT-selected objects used in this work are
some of the brightest AGN in the sky, and hence have featured
in a range of previous studies. K. A. Weaver et al. (2010) had
previously studied the MIR spectra of 79 sources selected from
an earlier version of the Swift/BAT catalog. In Appendix D,
we compare our [NeV] and [OIV] measurements with
K. A. Weaver et al. (2010), and we find good agreement in
the 75 sources that overlap with our sample.

Instead of using the ultra-hard X-ray flux, another popular
method to identify both obscured and unobscured AGN is via
their MIR continuum flux, which probes the thermal emission
from warm dust heated by the AGN. The most comprehensive
studies using this method have been through the 12 um-
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selected sample of 112 AGN (S. Tommasin et al. 2008, 2010).
These studies have found that the [Ne V] and [O IV] MIR lines
are good tracers of the AGN emission, by comparing them with
both their optical emission properties (e.g., A. Feltre et al.
2023) and X-ray properties (L. Spinoglio et al. 2022). A total of
100 of these 12 um-selected AGN have both Spitzer/IRS and
Swift/BAT data, meaning they appear in our sample. These
100 objects were recently studied in detail by L. Spinoglio et al.
(2022), who found that the high-ionization MIR [Ne V] and
[O1V] lines correlate with other AGN bolometric indicators,
and that there is no evidence for systematic differences in these
correlations among the various AGN populations, including
types 1 and 2 and Compton-thick and Compton-thin AGN,
consistent with the conclusions of this work. Furthermore,
Equations (1), (2), and (3) of L. Spinoglio et al. (2022) give the
observed correlations of

1.06+0.10

0.88-£0.06 0.90-0.08
Lyl o< L o< L X LiNe vy 243

01v]25.9 [Ne v] 14.3 @
which are consistent with the correlations we observe between
the MIR emission line luminosities and the 14-150keV
luminosities in Table 2. The bolometric luminosities in L. Spi-
noglio et al. (2022) were calculated using the bolometric
corrections of E. Lusso et al. (2012), while in our work, we
used the bolometric luminosities obtained for each source by a
careful analysis of their simultaneous optical/UV /X-ray
spectral energy distribution. Our study represents a significant
increase in sample size compared to previous studies, as this is
the largest study to date of Swift/BAT AGN.

5. Summary and Conclusions

In this paper we have studied the relation between MIR
forbidden emission lines and the X-ray emission from AGN.
By using the MIR spectra from Spitzer/IRS, we carefully
modeled the [Ne V] 14.32/24.32 ym, [S 1] 18.71/33.48 pum,
and [O1V] 25.89 um CLs (see Figure 3 and Table 1) for a
sample of ~140 Swift/BAT-selected AGN for which black
hole mass, column density, X-ray luminosity, and Eddington
ratio properties are available. Our main results are:

1. We found a very high detection rate for coronal emission
lines in our sample, with at least 85% of the objects
showing each of the lines we studied (see Figure 4 and
Table 1 for details).

2. The MIR CLs Iluminosities correlate well with the
14-150keV luminosities, with a typical scatter of
0.4-0.5 dex, confirming the idea that MIR CLs are good
proxies for the accretion power (see Figure 5), at least
in the range of X-ray luminosities probed here (10—
10 erg s ). The relations between the MIR lines studied
here and the X-ray emission are reported in Table 2.

3. The CL emission is tightly correlated to the bolometric
luminosity (o ~0.2-0.3 dex), calculated from careful
analysis of the spectral energy distribution (K. K. Gupta
et al. 2024; Figure 6). The relations between the MIR
lines studied here and the bolometric emission are
reported in Table 3.

4. The ratio between line flux/luminosity and hard X-ray
flux /luminosity is independent of black hole mass, AGN
luminosity, and Eddington ratio, and mostly not affected
by high X-ray column densities (Figure 7), within the
range of parameters studied here. A possible decrease of
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Table 3
Table of Linear Regression fit Data Corresponding to the Fits Shown in
Figure 6 in the Form Y = o"X + 3

*
Emission Line Ly, versus Lyine

Slope (o) Intercept (0) o r p-value

(dex)
[Ne v] 14.32 ym 1.00 £ 0.07 -38+32 0.3 0.8 1.9e-11
[Ne V] 24.32 um 1.09 £ 0.08 —7.8 £3.7 0.3 0.8 3.6e-10
[O1V] 25.89 um 0.93 £+ 0.06 —-0.3+2.7 0.2 0.9 1.le-12
[Smm] 18.71 um 0.82 + 0.07 4.0 £3.1 0.3 0.8 1.3e-07
[S ] 33.48 yum 0.92 £ 0.09 —0.2+38 0.2 0.8 1.6e-07

Note. Here, Y and X represent the logs of the line luminosity and bolometric
luminosity (from K. K. Gupta et al. 2024), respectively. « and 3 represent the
slope and y-intercept of the linear fits, respectively. Using PYMCCORRELA-
TION, we determined Spearman’s Rank correlation coefficient (r) and the
corresponding p-value.

the ratio between the line and bolometric luminosity and
the black hole mass is found above ~107'5M@ for [Ne V]
14.32 pm, [Ne V] 24.32 yum, [O1V] 25.89 pm, and [S 111]
33.48 pm.

Our results show that these lines can reliably serve as proxies
for X-ray luminosity, without bias across black hole mass,
column density, Eddington ratio, and X-ray luminosity, at least
within the ranges of these parameters probed here. Future
studies of AGN with JWST will be able to use these CLs to
study obscured growth across cosmic time.
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Appendix A
Excluded Sources

There are some cases that required us to exclude the spectra
for source(s) from analyses. The source SDSS J130005.35
+163214.8 only had an HR spectrum with the range of
9-18 um, and thus could not be analyzed for [SIII]
18.7078 pm, [Ne V] 24.32 um, [O1V] 25.89 um, and [S III]
33.48 ym. When evaluating [S 1] 18.7078 um, three other
sources (NGC 985, IRAS 05189—-2524, and UGC 5101) had
missing pixels in their Spitzer spectra that greatly affected the
fit. Therefore, these were also excluded from analyses. When
evaluating [S 11T] 33.48 um, we noticed quite a few problems
with some spectra. For Mrk 352, most of the flux density pixels
were “zero,” thus a model fit was incalculable. Additionally,
the spectra for PG 00264129, 3C 234, 3C 273, Q 1821+643,
and PG 2349—014 had redshifted out enough to not include the
rest-frame 25.89 yum CL. Lastly, for the sources PG 0804+761
and 4C 4-74.26, their spectra were partially redshifted out, but
did not have enough flux density for a proper fit, and therefore
were excluded from analyses.

Appendix B
CL Fluxes

In Table 4 and 5, we report the fluxes of all MIR lines
studied here, while the list of sources for which only upper
limits are available is shown in Table 6.
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Table 4
Table of Spitzer/IRS Fluxes and Model Information for [Ne V] 14.32 pm, [Ne V] 24.32 um, and [O 1v] 25.89 um st
SWIFT ID Source Name z [Ne V] 14.32 ym Model [Ne V] 24.32 ym  Model [O1v] 25.89 pym Model
d.of d.of e d.of X
@™ 2 3) €] (5) (6) @ ®) )
SWIFT J0006.24-2012 Mrk 335 0.0258 1.1 £0.2 S 22403 S 494+0.3 S
17 0.8 18 1.1 21 1.6
SWIFT J0029.2+1319 PG 0026+129 0.142 0.7+ 0.1 S <0.2 S 0.6 +0.0 S
17 1.7 18 33 19 12.5
SWIFT J0042.9—2332 NGC 235A 0.0222 35402 S 5.14+0.2 S 152 4+0.5 D,R
16 0.4 19 0.8 16 0.7
SWIFT J0048.84-3155 Mrk 348 0.015 6.2+0.2 S 45+0.8 S 158 +0.9 S
16 2.1 19 0.4 19 4.1
SWIFT J0059.44-3150 Mrk 352 0.0149 <0.0 S <0.0 S 0.5+0.1 D,R
17 1.7 20 3.5 16 5.3
SWIFT J0111.4—3808 NGC 424 0.0118 124+ 0.6 S 6.6 +0.8 S 26.0 £ 1.5 D,B
16 1.1 18 0.6 16 0.8
SWIFT J0114.4—5522 NGC 454 0.0121 3.1+0.2 S 5.1+04 S 14.7 +£0.5 D,R
16 14 19 0.7 17 2.7
SWIFT J0123.8—3504 NGC 526A 0.0191 2.7+0.6 S 34+£03 S 157 +0.2 S
16 1.2 19 4.7 19 5.4
SWIFT J0123.9—5846 Fairall 9 0.047 2.7+0.3 S 27+04 S 9.6 £0.3 T, B+R
17 1.8 15 3.5 14 54
SWIFT J0124.54+3350 NGC 513 0.0195 <0.8 S 09 +0.1 S 4.74+0.1 D,R
19 0.4 18 1.6 17 33
SWIFT J0127.54+1910 Mrk 359 0.0174 3.1+0.3 S 2.6 0.3 S 7.0+0.3 S
16 1.0 19 0.3 19 0.8
SWIFT J0138.6—4001 ESO 297—18 0.0252 0.4 +0.1 S <0.5 S 20+04 S
17 0.7 20 2.1 20 14
SWIFT J0152.8—0329 MCG —1-5-47 0.0172 0.1 +0.0 S <0.1 S 0.0 +0.0 S
15 4.4 18 3.0 19 4.8
SWIFT J0201.0—0648 NGC 788 0.0136 55+0.1 S 6.9+ 1.0 S 19.1 £+ 1.1 S
16 0.9 19 1.2 19 2.0
SWIFT J0214.6—0049 Mrk 590 0.0264 0.7 +0.1 S 1.24+0.3 S 2.6 +0.2 S
16 1.7 18 2.0 21 1.9
SWIFT J0228.1+3118 Mrk 1040 0.0167 11.0+0.7 S 13.6 = 0.8 S 424 +0.6 S
16 0.5 19 0.7 19 22
SWIFT J0230.2—0900 Mrk 1044 0.0165 <0.9 S 04 +0.0 S 1.2+0.1 D,R
18 1.3 17 6.0 16 1.4
SWIFT J0231.6—3645 IC 1816 0.017 8.1+0.2 S 3.8+0.1 S 14.1+£0.2 D,R
17 2.0 18 0.6 17 5.3
SWIFT J0234.1+3233 NGC 973 0.0162 25402 S 29+0.1 S 11.8 +0.3 D,R
17 1.1 18 0.9 17 1.8
SWIFT J0234.6—0848 NGC 985 0.043 55+0.3 S 73+0.3 S 30.1 £0.3 S
17 2.0 16 3.2 20 10.4
SWIFT J0238.2—5213 ESO 198—24 0.0455 <0.3 S 0.9 +0.1 S 0.8 +0.1 S
19 1.1 16 1.3 21 39
SWIFT J0241.3—0816 NGC 1052 0.005 <0.1 S <0.4 S 2.6 +0.4 D,R
18 0.9 21 1.1 16 2.1
SWIFT J0242.6+0000 NGC 1068 0.0038 1003.4 +£9.7 D,B 641.0 £ 11.7 S 20197.9 +£3235.0 T, B+R
13 3.2 18 6.4 13 2.9
SWIFT J0251.6—1639 NGC 1125 0.011 4.8+0.2 S 10.0 £ 0.7 S 344 +0.3 D,R
16 0.9 18 0.2 16 2.1
SWIFT J0255.2—0011 NGC 1142 0.0289 <0.0 S <0.2 S <0.1 S
16 3.5 19 1.0 20 1.2
SWIFT J0256.4—3212 ESO 417—6 0.0163 0.4+0.0 D,R 0.7+ 0.0 S 33+0.1 D,R
14 0.9 17 1.8 17 1.0
SWIFT J0304.1-0108 NGC 1194 0.0136 41+03 S 34+04 S 299.1 + 14.4 S
16 0.5 19 2.6 19 1.0
SWIFT J0433.04+0521 3C 120 0.033 13.9+04 S 21.8 +0.6 S 1082+ 1.3 S
17 1.3 17 2.7 21 4.2
SWIFT J0436.3—1022 Mrk 618 0.0355 41+03 D, O 2.7+03 S 13.6 + 1.3 D,O
14 0.9 17 1.2 18 43
SWIFT J0451.4—0346 MCG —1-13-25 0.0159 <0.1 S 0.24+0.0 S 1.0 £ 0.0 D, R
18 1.2 17 9.8 17 24
SWIFT J0456.3—7532 ESO 33-2 0.0181 5.7+0.5 S 50+0.2 S 13.2+£0.1 S
17 24 19 0.8 19 7.8
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Table 4
(Continued)
SWIFT ID Source Name z [Ne v] 14.32 ym Model [Ne V] 24.32 ym  Model [O1V] 25.89 um Model
d.of do.f x> d.o.f X
@ 2 (3) ) (5) (6) () ®) &)
SWIFT J0508.1+1727 2MASX J05081967 0.0175 1.9+0.3 S <22 S 8.1 £0.5 S
+1721483
16 0.8 21 0.3 19 0.7
SWIFT J0516.2—0009 Ark 120 0.0323 1.0+0.2 S 1.6 £ 0.4 S 33402 D,R
17 1.0 18 0.5 18 1.8
SWIFT J0501.9—3239 ESO 362—18 0.0125 24 +0.1 S 2.6 £0.1 S 10.0+0.2 S
16 1.5 18 0.6 19 2.8
SWIFT J0521.0—2522 IRAS 05189—2524 0.0426 16.7+£0.2 D, O 13.6 £ 0.1 S 21.6 +1.2 S
20 2.9 17 2.9 22 2.6
SWIFT J0552.2—0727 NGC 2110 0.0078 3.1+03 S 5.6 +0.3 S 272+0.5 D,R
16 4.1 18 3.7 15 6.8
SWIFT J0557.9—3822 HO 557-385 0.0339 3.1+03 S 1.7+0.2 S 4.6+0.2 S
17 0.9 17 1.2 21 53
SWIFT J0601.9—8636 ESO 5-4 0.0062 <04 S <0.3 S 1.74+0.1 D,R
18 1.7 20 0.5 14 0.6
SWIFT J0615.84+7101 Mrk 3 0.0135 62.3+0.9 S 555+ 1.0 S 1742 £ 2.1 S
16 4.6 19 3.5 20 11.6
SWIFT J0651.947426 Mrk 6 0.0188 11.5+04 S 9.3+0.5 S 459 +0.1 , B
17 1.6 19 1.8 16 2.5
SWIFT J0655.84-3957 UGC 3601 0.0171 1.94+0.1 S 2.540.1 S 12.6 £ 0.1 D, R
17 2.3 17 2.1 17 7.3
SWIFT J0725.84-3000 7 147-20 0.0188 <0.6 S <0.0 S 0.9+0.2 D,R
19 1.9 21 0.3 16 0.6
SWIFT J0736.9+5846 Mrk 9 0.0399 20+0.2 S 1.8+£0.3 S 434+0.1 S
17 1.6 16 2.0 21 2.1
SWIFT J0742.54+4948 Mrk 79 0.0222 9.8+0.5 S 11.8 £ 0.3 S 40.6 + 1.2 S
16 1.7 18 0.8 19 16.3
SWIFT J0800.1+2638 IC 486 0.0269 2.8 +0.1 S 2.540.1 S 11.0+0.1 S
17 1.0 18 1.6 21 5.9
SWIFT J0807.943859 Mrk 622 0.0232 1.34+0.1 S <0.9 S 7.24+0.1 S
16 1.7 21 3.6 20 6.0
SWIFT J0810.94+7602 PG 08044761 0.1 <0.6 S 0.5+0.1 S 1.9+0.1 S
18 1.1 19 1.5 21 2.8
SWIFT J0856.0+7812 NGC 2655 0.0047 1.24+0.1 S 0.1 £0.0 S 1.0+0.2 D,R
16 54 17 4.9 16 4.8
SWIFT J0902.04+-6007 Mrk 18 0.0111 0.4 +0.1 S 0.8+0.2 S 2.1 £0.1 D,R
16 3.5 18 2.5 16 5.6
SWIFT J0918.5+1618 Mrk 704 0.0292 36+0.2 S 3.0+£0.1 S 12.0 £ 0.5 S
17 1.3 18 0.6 21 2.8
SWIFT J0920.8—0805 MCG —1-24-12 0.0196 22402 S 22403 S 9.7+0.2 S
17 0.5 19 3.9 19 3.5
SWIFT J0923.742255 7 121-75 0.0323 1.6 £0.2 S 1.24+0.1 S 73 +0.1 S
17 1.4 17 1.7 21 2.4
SWIFT J0925.04+5218 Mrk 110 0.0353 0.7+ 0.1 S 1.0 £0.2 S 45+0.2 S
17 1.5 16 33 21 3.8
SWIFT J0926.2+1244 Mrk 705 0.0291 3.1+0.1 S 29+0.1 S 48+04 S
17 1.8 18 0.8 21 2.1
SWIFT J0935.94+6120 UGC 5101 0.0394 42+04 D, R 33+04 D, O 6.3 +£0.5 T, O+R
14 1.0 14 1.6 15 2.2
SWIFT J0945.6—1420 NGC 2992 0.0077 20.3+0.3 S 254 +0.7 S 109.3 £ 1.1 D, R
16 6.4 18 1.7 16 6.5
SWIFT J0947.6—3057 MCG —5-23-16 0.0085 11.7+£0.6 S 8.1+0.5 S 19.7 £ 0.5 S
16 1.3 18 0.6 18 1.0
SWIFT J0959.5—2248 NGC 3081 0.008 29.5+0.5 S 38.0+0.5 S 117.6 £ 0.6 S
16 4.5 18 1.8 19 2.3
SWIFT J1001.84-2848 3C 234 0.1849 32402 S 38+0.8 D, O 9.8 +0.5 S
16 1.3 16 2.1 21 0.6
SWIFT J1001.745543 NGC 3079 0.0037 0.9 +0.1 S 1.0+0.3 S 8.6+ 1.0 D, R
16 10.5 18 1.1 16 2.0
SWIFT J1023.54+1952 NGC 3227 0.0039 222+0.5 S 17.8 £ 0.6 D,B 67.6 + 0.6 D, R
16 1.0 15 2.4 16 6.6
SWIFT J1031.7—3451 NGC 3281 0.0107 480+ 1.2 S 39.6 + 1.5 S 162.7 +£ 1.8 S

15
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Table 4
(Continued)
SWIFT ID Source Name z [Ne v] 14.32 ym Model [Ne V] 24.32 ym  Model [O1V] 25.89 um Model
d.of do.f x> d.o.f X
@ 2 (3) ) (5) (6) () ®) &)
17 14 17 1.8 18 4.8
SWIFT J1048.4—2511 NGC 3393 0.0125 20.5+04 S 41.2+0.7 S 183.3 £ 1.8 D,B
16 4.9 18 2.6 17 33
SWIFT J1106.5+7234 NGC 3516 0.0088 49+0.3 S 8.0+£0.2 S 33.5+0.5 S
16 1.0 18 1.5 18 9.6
SWIFT J1139.0—3743 NGC 3783 0.0097 16.1 £ 0.6 S 13.7+0.8 S 40.1+0.5 S
16 1.3 19 1.2 19 4.8
SWIFT J1139.84+-3157 NGC 3786 0.0089 23+0.1 S 2.6+0.2 S 129 +2.0 D, B
16 2.6 19 1.2 15 1.7
SWIFT J1143.747942 UGC 6728 0.0065 1.0+0.1 S 09+0.2 S 3.0+£0.0 S
16 1.2 18 42 19 3.0
SWIFT J1157.84-5529 NGC 3998 0.0035 0.1 +0.0 S <0.0 S 0.8 +0.1 T, O+R
16 1.7 19 24 13 1.2
SWIFT J1203.0+4433 NGC 4051 0.0023 11.7+0.3 S 9.24+0.3 S 323+ 1.1 D,R
16 2.7 18 04 15 1.1
SWIFT J1204.943105 UGC 7064 0.025 3.8+0.2 S 4.5+0.1 S 11.0+0.2 D, R
17 1.1 16 5.8 17 33
SWIFT J1206.2+5243 NGC 4102 0.0028 29+0.3 D,R <3.8 S <4.8 S
13 0.7 20 0.8 20 52
SWIFT J1209.4+4340 NGC 4138 0.003 0.5+0.2 S 0.3+0.1 S 0.9+0.2 S
16 2.0 16 4.1 19 2.9
SWIFT J1210.5+3924 NGC 4151 0.0033 76.0 + 1.2 S 552+ 1.4 S 220.6 +3.3 S
16 33 18 34 20 91.8
SWIFT J1218.54+2952 NGC 4253 0.0129 21.9+0.3 S 19.0 £ 0.3 S 473+ 1.0
16 34 19 0.9 19 8.7
SWIFT J1219.44+-4720 NGC 4258 0.0017 <04 S <04 S 5.8+0.2 D,R
18 1.6 20 2.1 17 2.5
SWIFT J1225.841240 NGC 4388 0.0084 415+ 0.6 S 528+ 1.5 S 240.2 +3.2 S
17 34 18 1.2 18 16.3
SWIFT J1202.543332 NGC 4395 0.0011 1.1 £0.1 S 1.1 +£0.3 S 6.2+0.2 D,R
16 1.2 16 14 16 2.5
SWIFT J1229.14+0202 3C 273 0.1583 <1.3 S 2.6+04 S 12.0 £ 0.1 T, O+B
17 1.0 19 4.3 12 6.4
SWIFT J1232.14-2009 Mrk 771 0.063 0.9 +0.1 S 09+0.2 S 29+0.1 S
16 1.1 17 0.6 18 2.0
SWIFT J1235.6—3954 NGC 4507 0.0118 127 +2.7 D, O 11.1 £0.5 D, O 333+£59 T, O+R
13 3.0 15 0.8 13 32
SWIFT J1238.64+0928 SDSS J123843.43 0.0829 2.0 £0.1 S 22403 S 58+04 S
+092736.6
16 2.0 18 1.5 20 1.9
SWIFT J1239.6—0519 NGC 4593 0.009 38+0.2 S 43+04 S 13.74+0.2 D,R
16 2.5 19 2.6 15 2.5
SWIFT J1246.6+5435 NGC 4686 0.0167 0.3+0.0 S 0.2+0.1 S 1.0 £ 0.0 D, R
16 1.3 18 1.1 16 4.4
SWIFT J1252.3—1323 NGC 4748 0.0146 33+04 S 124 +0.5 S 70.7 + 1.3 S
17 0.7 19 9.0 20 22.8
SWIFT J1300.14+1635 SDSS J130005.35 0.08 0.6 +0.2 S N/A N/A N/A N/A
+163214.8
16 0.8 N/A N/A N/A N/A
SWIFT J1304.3—0532 NGC 4941 0.004 7.6 +0.1 S 6.3 +0.3 S 25.7+0.7 D,R
16 3.7 18 1.3 15 33
SWIFT J1304.3—1022 NGC 4939 0.0104 123 £ 0.1 S 16.0 +0.2 S 60.0 +0.5 S
16 3.9 19 4.5 18 8.8
SWIFT J1305.4—4928 NGC 4945 0.0019 <1.2 S <0.0 S <39.3 S
18 0.9 20 43 21 3.6
SWIFT J1306.4 ESO 323-77 0.015 6.2 +0.9 S 6.0 +0.7 S 213+04 D,R
—4025A
16 0.7 19 2.2 16 5.0
SWIFT J1322.2—1641 MCG —3-34—-64 0.0165 64.0 +0.5 D,B 375+ 1.8 D, O 1109+ 1.3 T, O+R
13 2.1 16 0.7 13 1.0
SWIFT J1325.4—4301 Cen A 0.0018 23.4+0.6 S 28.7 £ 5.1 S 904 +4.2 S
16 4.7 17 4.1 20 16.1

16
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Table 4
(Continued)
SWIFT ID Source Name z [Ne v] 14.32 ym Model [Ne V] 24.32 ym  Model [O1V] 25.89 um Model
d.of do.f x> d.o.f X
@ 2 (3) ) (5) (6) () ®) &)
SWIFT J1335.8—3416 MCG —6-30—15 0.0077 49+0.2 S 5.54+0.5 S 21.9+0.8 S
16 1.9 18 2.2 17 2.8
SWIFT J1341.943537 NGC 5273 0.0035 1.1 £0.1 D,R 14+0.2 S 4.1+0.0 S
13 4.5 18 53 18 3.1
SWIFT J1349.3—3018 IC 4329A 0.016 30.1 £0.9 S 327+ 1.1 S 99.0 + 1.1 N
16 1.0 19 1.1 19 8.4
SWIFT J1352.84-6917 Mrk 279 0.0304 42+0.1 D, O 2.1 +£0.1 S 10.0 £ 0.1 S
14 1.1 17 4.6 21 21.1
SWIFT J1355.941822 Mrk 463 0.0504 18.5+0.5 S 20.9 + 0.6 D, O 67.6 +0.2 D,O
17 4.5 13 11.0 18 10.2
SWIFT J1413.2—0312 NGC 5506 0.0062 61.7+33 D,B 50.1+14 S 2543 +3.0 D,B
13 3.1 18 1.3 14 16.3
SWIFT J1417.942507 NGC 5548 0.0172 2.6 £0.3 S 2.7+0.3 S 122 +0.2 S
17 1.8 18 14 19 3.8
SWIFT J1429.240118 Mrk 1383 0.0865 1.1 £0.2 S 1.0+0.1 S 34403 S
16 1.2 18 1.7 19 3.0
SWIFT J1432.8—4412 NGC 5643 0.004 27.1+04 S 23.0 +0.6 S 795+ 1.9 S
16 2.5 18 4.1 20 52
SWIFT J1433.940528 NGC 5674 0.0249 1.8 £ 0.1 S 22+0.1 S 6.6 £0.1 D,R
17 1.0 17 53 17 2.5
SWIFT J1436.4+-5846 Mrk 817 0.0314 1.8 £0.3 S <3.7 S 6.8 +£0.3 S
17 0.8 20 1.6 21 4.0
SWIFT J1442.5—1715 NGC 5728 0.0093 173+ 04 S 249 +0.3 S 86.2 0.8 S
16 4.6 18 5.4 17 21.7
SWIFT J1457.8—4308 IC 4518A 0.0163 21.8+04 S 21.0+ 1.7 S 77.2+0.3 R
17 1.9 18 0.6 17 11.2
SWIFT J1504.241025 Mrk 841 0.0364 8.8 +£0.3 S 8.3 +0.9 D,B 23.2+0.3 S
17 2.4 14 1.8 21 24
SWIFT J1512.0-2119 IRAS 15091-2107 0.0446 8.1+0.2 S 93+1.3 S 332+0.5 S
17 53 16 1.5 21 27.7
SWIFT J1515.0+4205 NGC 5899 0.0086 55+0.3 S 50+0.2 S 19.0 £0.3 S
16 53 17 2.7 19 7.8
SWIFT J1548.5—1344 NGC 5995 0.0252 6.0+ 0.4 S 41+05 S 11.5+04 D,R
17 0.6 18 0.8 17 4.2
SWIFT J1628.1+5145 Mrk 1498 0.0547 4.0+0.2 S 6.5+0.2 S 24.0+0.7 S
17 2.9 17 1.1 19 2.8
SWIFT J1652.0 NGC 6221 0.005 2.0+0.6 D,R <1.6 S 13.0 £ 2.8 D,R
—5915B
13 1.0 21 0.5 16 0.5
SWIFT J1652.94+0223 NGC 6240 0.0245 1.6 £ 0.5 D,R <2.6 S 20.6 +2.8 D,R
14 0.4 20 1.3 17 1.5
SWIFT J1717.1—-6249 NGC 6300 0.0037 127+04 S 83+£0.6 S 28.9+0.7 S
16 14 18 0.7 18 2.9
SWIFT J1822.0+6421 Q 1821+643 0.297 6.7+ 0.8 D,B 6.6 +0.3 S 289+ 04 S
14 1.2 17 7.5 21 7.9
SWIFT J1836.9—5924 Fairall 49 0.0202 27.8+0.8 S 15.6 +3.3 D, B 422+04 D,R
17 4.7 15 0.9 17 8.4
SWIFT J1838.4—6524 ESO 103-35 0.0133 16.1 £ 1.6 D, B 9.1 +1.5 S 27.7+0.9 D,R
13 14 18 0.3 16 3.7
SWIFT J1842.04+7945 3C 390.3 0.0561 0.8+0.3 S 0.6 0.2 S 2.6 0.6 S
17 2.5 18 0.8 20 24
SWIFT J1844.5—6221 Fairall 51 0.0142 6.5+04 S 42+0.8 S 244 +0.7 S
16 0.4 18 1.2 18 9.3
SWIFT J1848.0—7832 LEDA 89032 0.0741 0.4 +0.1 S 1.0+0.1 S 43+4+0.1 D,R
16 0.8 18 6.8 16 2.2
SWIFT J1921.1-5842 ESO 141-55 0.036 1.5+0.2 S 23+04 S 7.2+0.2 S
17 0.8 17 4.2 22 2.7
SWIFT J1942.6—1024 NGC 6814 0.0058 5.0+0.3 S 57+0.2 S 20.8 +0.4 S
16 3.0 19 3.0 18 4.8
SWIFT J2009.0—6103 NGC 6860 0.0149 2.6 +0.2 S 35+0.6 S 10.0 +0.8 S
16 0.4 18 0.8 19 5.1
SWIFT J2042.3+7507 4C +74.26 0.104 <0.5 S 0.6 £0.1 S 1.3+0.1 S
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Table 4
(Continued)
SWIFT ID Source Name z [Ne v] 14.32 ym Model [Ne V] 24.32 ym  Model [O1V] 25.89 um Model
d.of do.f x> d.o.f X
@ 2 (3) ) (5) (6) () ®) &)
19 1.5 19 10.1 21 1.2
SWIFT J2044.2—1045 Mrk 509 0.0344 59403 S 84+0.2 S 27.9+0.3 S
17 2.6 17 1.5 22 74
SWIFT J2052.0—5704 IC 5063 0.0114 25.1+0.6 S 26.8 + 1.0 S 1074 £ 1.5 S
16 2.9 19 0.5 18 2.2
SWIFT J2148.3—3454 NGC 7130 0.0162 7.7+0.6 D,R 47+03 S 14.7 £ 0.7 D, R
14 2.0 19 1.2 17 4.8
SWIFT J2204.740337 IRAS 22017+0319 0.0611 9.8+0.5 S 9.9 +2.7 S 3244+0.5 S
16 0.9 17 0.2 20 8.4
SWIFT J2209.4—4711 NGC 7213 0.0058 <0.2 S <0.4 S 1.8+0.2 D,R
18 1.0 21 1.3 16 2.6
SWIFT J2217.0+1413 Mrk 304 0.0704 <0.0 S 0.3+0.0 S <0.0 S
17 1.1 17 1.3 22 4.7
SWIFT J2235.9—2602 NGC 7314 0.00438 16.5+0.3 S 20.3 +0.1 S 69.9 +0.7 S
16 1.6 18 1.2 18 39
SWIFT J2240.24+-0801 UGC 12138 0.025 36+0.2 S 37+£03 D, O 7.7+0.6 S
17 2.0 15 1.8 21 1.1
SWIFT J2254.1-1734 MR 2251—-178 0.064 0.8 +0.1 S <2.0 S 73+0.2 S
16 2.3 20 3.1 19 2.8
SWIFT J2258.9+4054 UGC 12282 0.017 0.8 +0.1 S <04 S 23403 D,R
17 5.0 19 0.8 16 1.3
SWIFT J2303.34+-0852 NGC 7469 0.0163 157+ 1.8 T, O+R <11.0 S 434+6.5 T, O+R
11 1.7 20 04 15 1.7
SWIFT J2304.8—0843 Mrk 926 0.0469 2.8+0.2 S 2.84+0.2 S 109+ 04 S
18 0.5 15 34 20 3.8
SWIFT J2304.9+41220 NGC 7479 0.0079 34405 S 2.74+09 S 5.1£0.5 D,R
16 52 18 1.7 15 1.3
SWIFT J2318.4—4223 NGC 7582 0.0052 274+ 1.7 D,R 452 +3.38 S 157.5 £ 7.1 D,R
13 0.2 18 0.9 15 0.7
SWIFT J2318.940013 NGC 7603 0.0295 <04 S 0.5+0.1 S 2.8+0.2 D,R
18 1.0 18 2.2 18 1.7
SWIFT J2328.94+0328 NGC 7682 0.0171 2.1 £0.1 S 3.0+£0.1 S 13.54+0.2 S
16 33 17 3.0 20 7.1
SWIFT J2341.84-3033 UGC 12741 0.0174 0.5+0.1 S 0.6 £0.1 S 2.3+0.1 S
16 2.9 18 2.1 20 4.6
SWIFT J2351.9—0109 PG 2349-014 0.174 0.7 +0.1 S 0.7 £0.1 S 33+0.1 S
17 0.6 20 1.3 19 1.6

Note. Flux values in units of 10—14 erg cm™ 2 s~ '. Table of Spitzer/IRS Fluxes. * For the Model column, “S,” “D,” and “T” indicate when a single, double, and triple
Gaussian was used, respectively. Furthermore, “O” indicates when an additional Gaussian was included to account (with the exception of NGC 1068). Gaussian was
included to reproduce a nearby emission line at longer (redder) wavelengths, “B” when an additional broad Gaussian line centered at the same wavelength as the
expected emission line was included (with the exception of NGC 1068).
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Table 5
Table of Spitzer/IRS Fluxes and Model Information for [S 111] 18.7078 pm and [S 1] 33.48 pum
SWIFT ID Source Name z [S 1] 18.7078 pum Model [S 1] 33.48 pum Model
(d.o.f) oA (d.o.f) oA
Y] () 3) €} ) (6) N
SWIFT J0006.24+-2012 Mrk 335 0.0258 1.5+04 S 1.9+0.5 S
16 4.7 13 1.9
SWIFT J0029.2+1319 PG 0026+129 0.142 <0.5 S N/A N/A
16 1.5 N/A N/A
SWIFT J0042.9—2332 NGC 235A 0.0222 44+0.6 S 6.0+ 1.0 S
17 1.5 13 8.0
SWIFT J0048.84+3155 Mrk 348 0.015 8.0+ 0.3 S 7.8+04 S
16 2.1 15 7.0
SWIFT J0059.44-3150 Mrk 352 0.0149 <0.1 S N/A N/A
18 35 N/A N/A
SWIFT J0111.4—3808 NGC 424 0.0118 7.8 +0.7 D, O 11.8 £ 0.1 S
13 1.5 16 21.9
SWIFT J0114.4—5522 NGC 454 0.0121 1.5+0.1 S 44402 S
16 2.3 15 9.9
SWIFT J0123.8—3504 NGC 526A 0.0191 1.8 +£0.5 S 454+0.3 S
17 39 15 13.2
SWIFT J0123.9—-5846 Fairall 9 0.047 1.8+£0.2 S 1.5+0.2 S
12 3.8 13 10.9
SWIFT J0124.5+3350 NGC 513 0.0195 0.8 £0.1 S 8.9+ 0.3 S
16 3.8 14 9.1
SWIFT J0127.54+1910 Mrk 359 0.0174 2.7+02 S 35+04 S
16 2.5 15 9.4
SWIFT J0138.6—4001 ESO 297—18 0.0252 1.4+04 S 2.7+0.1 S
17 32 13 10.1
SWIFT J0152.8—0329 MCG —1-5—-47 0.0172 0.5+0.1 S <0.8 S
15 10.1 13 9.0
SWIFT J0201.0—0648 NGC 788 0.0136 4.6 +0.2 S 6.3+0.1 S
16 2.5 15 16.9
SWIFT J0214.6—0049 Mrk 590 0.0264 <0.1 S 6.7 £ 0.0 S
18 3.8 14 14.8
SWIFT J0228.1+3118 Mrk 1040 0.0167 6.4+ 0.9 D, O 18.4+4.3 S
13 1.3 15 31.6
SWIFT J0230.2—0900 Mrk 1044 0.0165 2.1 £0.1 S 4.1+0.5 S
16 1.1 14 20.5
SWIFT J0231.6—3645 IC 1816 0.017 6.7 £0.1 D, O 6.8 £0.1 S
14 2.7 15 10.3
SWIFT J0234.1+3233 NGC 973 0.0162 3.8+0.1 S 7.8+0.6 S
17 2.1 15 13.8
SWIFT J0234.6—0848 NGC 985 0.043 N/A N/A 73+04 S
N/A N/A 14 2.7
SWIFT J0238.2—5213 ESO 198—-24 0.0455 0.5+0.0 S 1.2+0.0 S
12 2.8 14 10.8
SWIFT J0241.3—0816 NGC 1052 0.005 424+0.5 D, B 494+0.2 S
13 0.7 16 6.6
SWIFT J0242.64+-0000 NGC 1068 0.0038 2454 + 344 S 163.5 £ 12.9 S
16 34 16 6.6
SWIFT J0251.6—1639 NGC 1125 0.011 82403 S 28.6 +0.1
16 1.7 16 21.6
SWIFT J0255.2—0011 NGC 1142 0.0289 0.4 +0.1 S <1.5
10 5.0 7 4.7
SWIFT J0256.4—3212 ESO 417—-6 0.0163 1.34+0.1 S 25+03 S
16 1.7 14 9.0
SWIFT J0304.1-0108 NGC 1194 0.0136 22404 N <3.0 S
16 1.5 17 10.7
SWIFT J0433.04+0521 3C 120 0.033 5.8+0.3 S 174 +0.7 S
15 5.1 13 6.3
SWIFT J0436.3—1022 Mrk 618 0.0355 32402 S 7.0+0.3 S
14 4.5 13 13.1
SWIFT J0451.4—0346 MCG —1-13-25 0.0159 0.8 +0.1 S <14 S
15 3.7 17 7.3
SWIFT J0456.3—7532 ESO 33-2 0.0181 32403 S 34403 S
16 1.1 14 11.0
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Table 5
(Continued)
SWIFT ID Source Name z [S 1] 18.7078 pum Model [S 1] 33.48 pum Model
(d.o.f) oA (d.o.f) oA
@ () 3) ) 5) (6) @)
SWIFT J0508.14+1727 2MASX J05081967+1721483 0.0175 40+£02 S 10.5 £ 0.1 S
16 1.7 15 5.8
SWIFT J0516.2—0009 Ark 120 0.0323 1.6 £0.2 S 6.4+0.3 S
16 2.9 13 12.4
SWIFT J0501.9—3239 ESO 362—18 0.0125 1.9+0.1 S 7.1+0.3 S
16 1.5 16 7.3
SWIFT J0521.0—2522 IRAS 05189—2524 0.0426 N/A N/A 83+2.0 S
N/A N/A 14 19.3
SWIFT J0552.2—0727 NGC 2110 0.0078 1534+0.5 S 29.6 +0.2 S
16 2.9 16 24.2
SWIFT J0557.9—3822 HO 557—385 0.0339 0.9 +0.1 S 1.5+0.2 S
14 8.3 13 154
SWIFT J0601.9—8636 ESO 5—4 0.0062 2.1 +0.2 S 11.5+22 S
17 2.7 16 54
SWIFT J0615.8+7101 Mrk 3 0.0135 524 4+0.2 D, O 469 +4.1 D,B
13 2.2 12 2.5
SWIFT J0651.9+7426 Mrk 6 0.0188 147+ 0.6 S 143 +0.9 S
16 2.6 14 8.9
SWIFT J0655.84-3957 UGC 3601 0.0171 4.1+0.1 S 55+04 S
16 4.2 14 13.6
SWIFT J0725.84-3000 Z 147-20 0.0188 14+03 S 114 +0.8 S
16 5.9 14 53
SWIFT J0736.9+5846 Mrk 9 0.0399 <0.8 S 30£0.1 S
16 54 14 3.2
SWIFT J0742.5+4948 Mrk 79 0.0222 8.3+ 0.8 S 10.6 +0.3 S
17 34 13 4.5
SWIFT J0800.14-2638 IC 486 0.0269 3.0+£0.2 S 434+0.0 S
17 2.4 13 9.2
SWIFT J0807.9+3859 Mrk 622 0.0232 3.7+0.3 S 454+0.5 S
17 2.0 13 3.8
SWIFT J0810.947602 PG 0804+761 0.1 1.0+ 0.1 S N/A N/A
14 44 N/A N/A
SWIFT J0856.0+7812 NGC 2655 0.0047 24403 S 4.04+0.3 S
16 2.8 15 36.7
SWIFT J0902.04+6007 Mrk 18 0.0111 7.6 +0.2 S 17.7 £ 0.1 S
16 3.7 16 16.1
SWIFT J0918.5+1618 Mrk 704 0.0292 3.1£0.5 S 22403 S
17 4.2 14 8.0
SWIFT J0920.8—0805 MCG —1-24—12 0.0196 20+0.3 S 33+04 S
16 24 14 11.1
SWIFT J0923.7+42255 Z121-175 0.0323 2.6 +£0.7 S 23+0.6
16 5.7 13 8.6
SWIFT J0925.0+5218 Mrk 110 0.0353 0.8 +0.1 S 0.7 +£0.1 S
14 3.8 11 4.7
SWIFT J0926.2+1244 Mrk 705 0.0291 2.0+£0.1 S 434+0.0 S
17 4.1 14 5.5
SWIFT J0935.94+6120 UGC 5101 0.0394 N/A N/A 12.0 £ 0.8 S
N/A N/A 14 13.4
SWIFT J0945.6—1420 NGC 2992 0.0077 23.9+0.5 S 445+ 1.5 S
16 3.0 17 20.9
SWIFT J0947.6—3057 MCG —5-23—-16 0.0085 42+0.6 S 9.7+1.2 S
17 1.6 16 14.7
SWIFT J0959.5—2248 NGC 3081 0.008 122 +04 S 16.5+0.2 S
16 4.1 16 10.0
SWIFT J1001.84-2848 3C 234 0.1849 <1.1 N N/A N/A
17 5.3 N/A N/A
SWIFT J1001.745543 NGC 3079 0.0037 43+£03 S 438+ 1.3 S
16 1.1 16 9.9
SWIFT J1023.5+1952 NGC 3227 0.0039 21.24+0.6 S 244 4+0.9 S
16 1.0 16 28.8
SWIFT J1031.7—3451 NGC 3281 0.0107 155+ 0.6 S 26.8 +0.4 S
16 1.6 16 10.2
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Table 5
(Continued)
SWIFT ID Source Name z [S 1] 18.7078 pum Model [S 1] 33.48 pum Model
(d.o.f) oA (d.o.f) oA
@ () 3) ) 5) (6) @)
SWIFT J1048.4—2511 NGC 3393 0.0125 32.0+0.5 S 40.9 £ 0.0 S
16 6.9 16 7.7
SWIFT J1106.54+7234 NGC 3516 0.0088 35+03 S 6.3 +0.6 S
16 3.6 16 17.4
SWIFT J1139.0—3743 NGC 3783 0.0097 7.9+0.8 S 454+0.6 S
16 5.3 17 9.0
SWIFT J1139.843157 NGC 3786 0.0089 6.8+0.2 S 123+0.3
16 33 17 11.0
SWIFT J1143.747942 UGC 6728 0.0065 0.6 £0.1 S 22 +0.7
16 2.8 14 4.7
SWIFT J1157.845529 NGC 3998 0.0035 20+0.1 S 1.7+£0.1 S
16 1.1 16 12.1
SWIFT J1203.0+4433 NGC 4051 0.0023 74 +£04 S 9.6 04 S
16 1.1 16 6.5
SWIFT J1204.94+3105 UGC 7064 0.025 34+02 S 53+0.0 S
16 1.8 13 15.8
SWIFT J1206.2+5243 NGC 4102 0.0028 739415 S 113.2 £ 4.7 S
16 0.8 16 7.9
SWIFT J1209.44-4340 NGC 4138 0.003 0.6 £0.1 S <0.5 S
16 2.5 12 6.7
SWIFT J1210.5+3924 NGC 4151 0.0033 704+ 1.5 S 46.0 +£ 0.9 S
16 4.0 16 16.6
SWIFT J1218.54+2952 NGC 4253 0.0129 11.3+04 S 16.7 +0.9 S
16 1.6 15 35.6
SWIFT J1219.44-4720 NGC 4258 0.0017 1.6 £0.2 S 55+0.2 S
16 1.7 16 9.7
SWIFT J1225.841240 NGC 4388 0.0084 31.9+£0.8 S 56.9 +2.5 S
16 4.6 17 26.2
SWIFT J1202.5+3332 NGC 4395 0.0011 24 +0.1 S 30+0.2 S
15 1.6 16 7.9
SWIFT J1229.14+0202 3C273 0.1583 1.1£0.3 S N/A N/A
15 1.0 N/A N/A
SWIFT J1232.142009 Mrk 771 0.063 1.2+0.3 S 1.0£0.2 S
15 1.2 15 49
SWIFT J1235.6—3954 NGC 4507 0.0118 143 +0.5 S 153 +0.0
16 39 16 21.3
SWIFT J1238.6+0928 SDSS J123843.43+092736.6 0.0829 0.8+0.3 S 1.6 £ 0.1
14 3.7 15 9.5
SWIFT J1239.6—0519 NGC 4593 0.009 29+0.2 S 5.8+04 S
16 14 17 74
SWIFT J1246.6+-5435 NGC 4686 0.0167 0.4+0.0 S <1.8 S
16 39 14 9.1
SWIFT J1252.3—1323 NGC 4748 0.0146 39403 S 18.0+0.2 S
17 1.3 15 11.7
SWIFT J1300.14+1635 SDSS J130005.35+163214.8 0.08 N/A N/A N/A N/A
N/A N/A N/A N/A
SWIFT J1304.3—0532 NGC 4941 0.004 7.9+0.2 S 48 +0.6 S
16 3.8 16 5.8
SWIFT J1304.3—1022 NGC 4939 0.0104 10.8 £ 0.1 S 11.8 £ 0.0 S
16 4.0 15 13.7
SWIFT J1305.4—4928 NGC 4945 0.0019 163 +0.4 S 293.7 £ 11.1 S
16 0.6 16 6.1
SWIFT J1306.4—4025A ESO 323-77 0.015 10.5+0.5 S 348+ 1.5 S
16 1.1 15 24.8
SWIFT J1322.2—1641 MCG —3-34—64 0.0165 279 +5.7 D, B 324+1.6 S
13 2.9 14 20.3
SWIFT J1325.4—4301 Cen A 0.0018 36.5+ 0.6 S 91.7+2.6 S
16 2.1 16 16.5
SWIFT J1335.8—3416 MCG —6—30—15 0.0077 38+0.3 S 4.7+0.1 S
16 34 17 53
SWIFT J1341.943537 NGC 5273 0.0035 2.1+0.3 S <0.6 S
16 35 18 12.2
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Table 5
(Continued)
SWIFT ID Source Name z [S 1] 18.7078 pum Model [S 1] 33.48 pum Model
(d.o.f) oA (d.o.f) oA
@ () 3) ) 5) (6) @)
SWIFT J1349.3—3018 IC 4329A 0.016 18.7+0.9 S 31.6 + 1.8 S
17 33 15 13.6
SWIFT J1352.84-6917 Mrk 279 0.0304 47+£0.3 S 49+0.3 S
17 3.1 13 4.0
SWIFT J1355.9+1822 Mrk 463 0.0504 11.0 £ 0.5 S 11.1 +0.5 S
14 4.7 13 14
SWIFT J1413.2—0312 NGC 5506 0.0062 65.0 + 14.1 D, B 794 +24 S
14 1.5 16 15.5
SWIFT J1417.942507 NGC 5548 0.0172 34+03 S 42+0.1 S
16 2.5 14 9.4
SWIFT J1429.240118 Mrk 1383 0.0865 0.8 £0.3 S 24 +0.0 S
14 0.7 14 14.0
SWIFT J1432.8—4412 NGC 5643 0.004 19.2+0.6 S 16.5 £ 1.1 S
16 2.1 16 15.4
SWIFT J1433.94+0528 NGC 5674 0.0249 32+0.0 S 5.7+0.0 S
16 3.6 13 5.0
SWIFT J1436.4+5846 Mrk 817 0.0314 1.7+£0.3 S 4.0+0.9 S
17 35 13 9.6
SWIFT J1442.5—1715 NGC 5728 0.0093 149+04 S 28.6 +0.3 S
17 2.2 16 25.8
SWIFT J1457.8—4308 IC 4518A 0.0163 169 +0.3 S 364+ 1.8 S
16 1.7 15 25.3
SWIFT J1504.24-1025 Mrk 841 0.0364 4.1+£03 S 4.2 +0.0 S
13 1.7 14 9.0
SWIFT J1512.0-2119 IRAS 15091-2107 0.0446 99+04 S 13.0 04 S
13 6.2 14 20.5
SWIFT J1515.0+4205 NGC 5899 0.0086 49+0.3 S 10.8 £ 0.1 S
16 54 10 6.7
SWIFT J1548.5—1344 NGC 5995 0.0252 5.8+0.5 S 10.7 £ 0.6 S
17 5.0 13 4.4
SWIFT J1628.1+5145 Mrk 1498 0.0547 1.7+ 0.0 S 4.0+0.6 D,O
16 54 10 20.2
SWIFT J1652.0—5915B NGC 6221 0.005 834+ 1.7 S 172.1 £ 10.6 S
16 3.6 16 13.6
SWIFT J1652.94+0223 NGC 6240 0.0245 16.2 £ 0.8 S 804 +6.1 S
17 5.0 13 18.9
SWIFT J1717.1—-6249 NGC 6300 0.0037 52+04 S 5.1+09 S
16 1.5 16 5.1
SWIFT J1822.0+6421 Q 1821+643 0.297 38+03 S N/A N/A
14 24 N/A N/A
SWIFT J1836.9—5924 Fairall 49 0.0202 10.1 £ 0.6 S 21.8+ 1.0 S
16 4.0 14 7.2
SWIFT J1838.4—6524 ESO 103-35 0.0133 8.7+0.6 S 243+ 1.6 S
16 0.9 18 16.0
SWIFT J1842.0+7945 3C 390.3 0.0561 1.0+0.2 S 1.3+£0.2 S
16 1.9 15 31.0
SWIFT J1844.5—6221 Fairall 51 0.0142 8.0+0.3 S 13.5+0.9 S
16 0.9 16 11.1
SWIFT J1848.0—7832 LEDA 89032 0.0741 0.7+0.2 S <0.8 S
14 24 17 12.1
SWIFT J1921.1-5842 ESO 141-55 0.036 <0.0 S 29+0.2 S
16 5.0 14 5.5
SWIFT J1942.6—1024 NGC 6814 0.0058 59403 S 34+1.0 S
16 34 16 9.5
SWIFT J2009.0—6103 NGC 6860 0.0149 3.1£0.1 S 52+0.0 S
16 1.3 16 6.5
SWIFT J2042.34+7507 4C +74.26 0.104 <04 S N/A N/A
18 1.2 N/A N/A
SWIFT J2044.2—1045 Mrk 509 0.0344 5.8+04 S 109 +0.5 S
14 5.0 13 9.5
SWIFT J2052.0—5704 IC 5063 0.0114 179 £ 0.9 N 29.1 +£0.0 S
16 6.0 16 24.9
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Table 5
(Continued)
SWIFT ID Source Name z [S 1] 18.7078 pum Model [S 1] 33.48 pum Model
(d.o.f) oA (d.o.f) oA
@ () 3) ) 5) (6) @)
SWIFT J2148.3—3454 NGC 7130 0.0162 17.6 £ 0.5 S 50.2+0.8 S
16 5.0 15 26.0
SWIFT J2204.740337 IRAS 2201740319 0.0611 50+0.5 S 41409 S
16 1.3 14 6.5
SWIFT J2209.4—4711 NGC 7213 0.0058 35403 S 32+0.5 S
16 2.0 16 9.6
SWIFT J2217.0+1413 Mrk 304 0.0704 <0.0 S <04 S
17 5.0 17 5.1
SWIFT J2235.9—2602 NGC 7314 0.0048 8.7+0.3 S 11.0+0.5 S
16 1.3 16 11.0
SWIFT J2240.24-0801 UGC 12138 0.025 1.9+0.3 S 30+£0.2 S
16 3.0 13 12.7
SWIFT J2254.1-1734 MR 2251—178 0.064 1.1 £0.2 S L2 S
16 5.1 16 20.6
SWIFT J2258.94+4054 UGC 12282 0.017 0.3+£0.1 N 32+0.7 N
17 4.0 15 8.7
SWIFT J2303.34+0852 NGC 7469 0.0163 653+ 12 S 104.6 + 6.1 S
16 4.8 15 5.8
SWIFT J2304.8—0843 Mrk 926 0.0469 434+0.7 S 50+0.3 S
11 2.5 14 22.1
SWIFT J2304.9+41220 NGC 7479 0.0079 2.1+0.7 S <23 S
16 3.7 18 24.1
SWIFT J2318.4—4223 NGC 7582 0.0052 68.3+2.8 S 144.8 +10.5 S
16 0.9 16 7.4
SWIFT J2318.94+0013 NGC 7603 0.0295 33+0.5 S 79+0.2 S
16 6.8 13 7.1
SWIFT J2328.9+0328 NGC 7682 0.0171 34+0.1 S 4.6 +0.3 S
15 6.5 15 11.8
SWIFT J2341.84-3033 UGC 12741 0.0174 0.5+0.0 S 25+0.3
16 7.8 13 7.0
SWIFT J2351.9-0109 PG 2349-014 0.174 1.0+ 0.1 S N/A N/A
16 14 N/A N/A

Note. Flux values in units of 10—14 erg cm > s~ '. Table of Spitzer/IRS fluxes. “The representations for this table resemble those of Table 4.

Table 6

List of Upper Limits Calculated for all MIR Lines and Corresponding SWIFT IDs

[Ne v] 14.32 um

[S ] 18.71 pm

[Ne v] 24.32 um

[O1V] 25.89 pm

[S m] 33.48 um

SWIFT J0059.4+4-3150
SWIFT J0124.54-3350
SWIFT J0230.2—-0900
SWIFT J0238.2—5213
SWIFT J0241.3—-0816
SWIFT J0255.2—-0011
SWIFT J0451.4—-0346
SWIFT J0601.9—8636
SWIFT J0725.84-3000
SWIFT J0810.94-7602
SWIFT J1219.44+4720
SWIFT J1229.14+0202
SWIFT J1305.4—4928
SWIFT J2042.34+7507
SWIFT J2209.4—4711
SWIFT J2217.0+1413
SWIFT J2318.94-0013

SWIFT J0029.2+1319
SWIFT J0059.4+4-3150
SWIFT J0214.6—0049
SWIFT J0736.9+5846
SWIFT J1001.8+-2848
SWIFT J1921.1-5842
SWIFT J2042.3+7507
SWIFT J2217.0+1413

SWIFT J0029.2+1319
SWIFT J0059.4+4-3150
SWIFT J0138.6—4001
SWIFT J0152.8—0329
SWIFT J0241.3—-0816
SWIFT J0255.2—0011
SWIFT J0508.1+41727
SWIFT J0601.9—8636
SWIFT J0725.84-3000
SWIFT J0807.94-3859
SWIFT J1157.84-5529
SWIFT J1206.2+5243
SWIFT J1219.44-4720
SWIFT J1305.4—4928
SWIFT J1436.4+4-5846
SWIFT J1652.0—5915B
SWIFT J1652.94-0223
SWIFT J2209.4—4711
SWIFT J2254.1-1734
SWIFT J2258.94+4054
SWIFT J2303.34-0852

SWIFT J0255.2—-0011
SWIFT J1206.2+4-5243
SWIFT J1305.4—4928
SWIFT J2217.0+1413

SWIFT J0152.8—0329
SWIFT J0255.2—-0011
SWIFT J0304.1-0108
SWIFT J0451.4—0346
SWIFT J1209.4+4340
SWIFT J1246.6+5435
SWIFT J1341.9+3537
SWIFT J1848.0—7832
SWIFT J2217.0+1413
SWIFT J2254.1-1734
SWIFT J2304.9+1220

Note. See Section 3.2 for further details
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Appendix C
Best-fit Centroid Wavelength

In Figure 9, we show the histograms of the best-fit centroid
wavelengths for the [Ne V] 14.32/24.32 um, [O IV] 25.89 um,
and [S1] 18.71/33.48 um lines. We also illustrate, as dotted
vertical lines, the expected centroid wavelength of the lines,
showing that the vast majority of the lines are found at
wavelengths consistent with the expected ones.
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Figure 9. Left panels: histograms of the best-fit, Ag,, centroid wavelength from the line fitting method (see Section 3) for the forbidden emission lines [Ne V] 14.32/
24.32 pm, [S 1] 18.71/33.48 um, and [O 1V] 25.89 pm. The distribution of wavelength peaks at the expected wavelength for all five lines (dotted vertical lines).
Right panels: histograms of the characteristic width of the Gaussian fits for the five MIR lines. If a source was considered to contain a blueshifted line and/or a broad
emission line, where the second/third Gaussian flux was included in the total reported flux (see Sections 3.3.2, 3.3.3, and 3.3.4), then the corresponding o was
included as an additional data point in the histogram.
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Appendix D
Comparison with Weaver et al. 2010

In Figure 10, we compare the logs of [Ne V] 14.32/24.32 ym
and [OIV] 25.89 um fluxes we obtained with the log of those
reported by K. A. Weaver et al. (2010). K. A. Weaver et al.
(2010) studied Spitzer spectra for a sample of 79 hard X-ray
selected AGN from earlier versions of the Swift/BAT catalog

Bierschenk et al.

(J. Tueller et al. 2008, 2010). About half of the sources (75) of
our sample overlap with K. A. Weaver et al. (2010). For those
sources, our log(fluxes) agree very well with those of
K. A. Weaver et al. (2010), showing very little scatter (0.02,
0.03, and 0.04 dex for [NeV] 14.32/24.32 ym and [O1V]
25.89 um, respectively).
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Figure 10. For the 75 sources from K. A. Weaver et al. (2010) that are also in our sample, we compare the log of their emission line fluxes with the log of our
measurements for the [Ne V] 14.32, [Ne V] 24.32, and [O 1V] 25.89 pm lines in the top left, top right and bottom panels, respectively. Objects shown in blue have 30
detections in both works; those in orange and red have upper limits. The dashed line shows the 1:1 relationship; our measurements are consistent with those of
K. A. Weaver et al. (2010). Objects for which only upper limits are derived have low signal-to-noise spectra, but even for these fainter objects, our measurements are
still in agreement. We therefore believe our results are consistent with K. A. Weaver et al. (2010), but we make use of a much larger sample of AGN with Spitzer
spectra and so we perform our own emission line measurements in a consistent manner across our whole sample. Note: the values in K. A. Weaver et al. (2010) were
reported in units of watts per square centimeter. As such, we converted our units to match theirs, but only for this comparison.
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