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ABSTRACT

Context. Recent NuSTAR observations revealed a somewhat unexpected increase in the X-ray flux of the nucleus of NGC 1068. We
expect the infrared emission of the dusty torus to react on the intrinsic changes of the accretion disk.
Aims. We aim to investigate the origin of the X-ray variation by investigating the response of the mid-infrared environment.
Methods. We obtained single-aperture and interferometric mid-infrared measurements and directly compared the measurements
observed before and immediately after the X-ray variations. The average correlated and single-aperture fluxes as well as the differential
phases were directly compared to detect a possible change in the structure of the nuclear emission on scales of ∼2 pc.
Results. The flux densities and differential phases of the observations before and during the X-ray variation show no significant
change over a period of ten years. Possible minor variations in the infrared emission are . 8 %.
Conclusions. Our results suggest that the mid-infrared environment of NGC 1068 has remained unchanged for a decade. The recent
transient change in the X-rays did not cause a significant variation in the infrared emission. This independent study supports previous
conclusions that stated that the X-ray variation detected by NuSTAR observations is due to X-ray emission piercing through a patchy
section of the dusty region.

Key words.

1. Introduction

The galaxy NGC 1068 (DL = 14.4 Mpc; Tully 1988) is typically
referred to as a prototype Seyfert type II galaxy. It has been
intensely studied for many years, providing broad support for
a unification theory of active galactic nuclei (AGN) (Antonucci
1993; Urry & Padovani 1995). Early optical polarization obser-
vations of NGC 1068 revealed for the first time the broad-line
emission in type II AGNs and provided evidence of a circum-
nuclear dusty region that is commonly referred to as the ’torus’
(Antonucci & Miller 1985; Miller et al. 1991).

The central engine in AGNs produces X-ray, optical, and
UV emission that is partially absorbed and re-emitted in the in-
frared by circumnuclear dust, which causes a pronounced in-
frared peak in the spectral energy distribution (SED) of many
AGNs (Sanders et al. 1989). In the case of NGC 1068, adaptive
optics studies with high spatial resolution revealed infrared ex-
tended emission (Bock et al. 1998, 2000; Tomono et al. 2001;
Galliano et al. 2005), but the most important step toward resolv-
ing the parsec-sized circumnuclear dust structure was achieved

? Based on observations made with ESO Telescopes at the La Silla
Paranal Observatory under programme ID 294.B-5017 and 093.B-0177
and on data obtained from the ESO Science Archive Facility.

with mid-infrared (λ = 8 – 13 µm) interferometric observations
acquired by Jaffe et al. (2004) with the MID-Infrared Interfer-
ometric Instrument (MIDI, Leinert et al. 2003) at the European
Southern Observatory’s (ESO) Very Large Telescope Interfer-
ometer (VLTI) located on Cerro Paranal in Chile. Subsequent
efforts to improve the (u, v) coverage (Raban et al. 2009; López-
Gonzaga et al. 2014) provided the best modeled mid-infrared
image of NGC 1068 so far and allowed us to analyze the struc-
ture of the warm dust with great detail. Based on the modeling
reported by López-Gonzaga et al. (2014), the mid-infrared envi-
ronment of NGC 1068 can be sorted into three distinct compo-
nents:

1) A 1.35× 0.45 pc hot (∼ 800 K) component colinear with the
H2O megamaser disk (Raban et al. 2009).

2) A ∼ 3× 2 pc warm (∼ 300 K) nuclear component considered
an extension of the nuclear hot dust.

3) A ∼ 13× 4 pc warm (∼ 300 K) extended component, located
north of the hot nuclear disk, contributing with roughly half
of the total 12 µm nuclear flux.

In the X-ray regime, the emission of the nuclear region
of NGC 1068 also reveals great complexity. NGC 1068 has
been extensively studied at X-ray wavelengths over the past two
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Fig. 1: (u, v) coordinates of the data points. New (u, v) points
acquired during 2014 and 2015 are represented by black open
circles and blue filled circles, respectively. Previously published
interferometric observations obtained in 2005 and 2012 (Raban
et al. 2009; López-Gonzaga et al. 2014) are shown with green
and red circles, respectively. See Sect. 2.2 for details on how the
data were selected.

decades (see, e.g., Guainazzi et al. 1999; Matt et al. 1997; Wang
et al. 2012; Bauer et al. 2015) and is considered the best case
of a heavily Compton-thick AGN (NH > 1025 cm−2, Matt et al.
2000). Using NuSTAR (Harrison et al. 2013) observations, with
unprecedented sensitivity above ∼8 keV and a full energy range
of 3 – 79 keV, and previous X-ray data, Bauer et al. (2015) found
that the observed X-ray emission of NGC 1068 is consistent with
being constant over all past observations at < 10 keV (with less
than ∼ 10 % variance) and > 10 keV (with less than ∼ 30 % vari-
ance). The best-fit model that explains the combined NuSTAR,
Chandra, XMM-Newton, and Swift-BAT spectra, spanning a
decade in time, is a multi-component reflector of

1) a ≈ 1025 cm−2 nuclear (< 2 arcsec) cold reflector consistent
with torus reflection,

2) a ≈ 1023 cm−2 nuclear cold reflector possibly from tenuous
material in the vicinity of photoionized clouds, and

3) a ≈ 5× 1024 cm−2 host galaxy (> 2 arcsec) cold reflector con-
sistent with distant reflection from large-scale clouds.

1.1. X-ray variability

Very recently, Marinucci et al. (2016) presented results from a
monitoring campaign, between July 2014 and February 2015,
using NuSTAR and XMM-Newton observations to search for
possible variability in the reflection component (Fe Kα 6.4 keV
line and ∼ 30 keV Compton hump). The strength of Fe Kα line,
measured with the XMM-Newton data, was found to be constant
within 5 %. However, NuSTAR observations obtained in August
2014 show a transient excess above 20 KeV of 32 ± 6 per cent.

The variability was somewhat unexpected, given the model
provided by Bauer et al. (2015) and previous variability con-
straints. According to Marinucci et al. (2016), the most plausi-
ble explanation is a decrease in the total absorbing column of
at least ∆NH ' 2.5× 1024 cm−2, which permitted the nuclear
radiation to pierce the patchy nature of the torus clouds. Vari-
ations lasting for a few tens of days, such as the one observed

Table 1: Nuclear single-aperture flux densities (Fν) for two dif-
ferent epochs.

NIGHT FILTERS EPOCH RATIOS (F2015/F2005)

ARIII NE_II ARIII NE_II
(Jy) (Jy)

2005-11-15 5.73 ± 1.90 12.30 ± 3.22 1.32 ± 0.70 0.97 ± 0.35
2015-01-11 7.57 ± 3.14 11.97 ± 3.02

for NGC 1068, suggest that the X-ray absorbing clouds detected
are most likely dusty (Markowitz et al. 2014). This motivated
us to search for any infrared response that either confirms the
conclusions of Marinucci et al. (2016) or reveals more about this
sudden change.

For an absorption variability effect we do not expect to ob-
serve an increase in the mid-infrared flux, as the > 10 keV change
would be due to shifting clumps of Compton-thick material; in
contrast, for a luminosity increase scenario we would expect an
increase in the infrared flux or a change in the physical size of the
dusty region. For the latter scenario we should keep in mind that
the X-ray burst is not observed directly but rather observed by
the increase of the reflected emission from the innermost cold
reflecting region. Any infrared variation caused by the X-ray
burst should therefore be about simultaneous because it is very
likely produced in the same region. Even for a very short X-ray
burst, the reflection emission should live much longer because of
the spread in light-crossing times that is due to the extension of
the reflection region. A perfect simultaneity between the X-ray
and infrared observations is not necessary.

We expect any variability from the accretion disk to be ob-
served first in the innermost compact component of the dusty en-
vironment of NGC 1068 (Hönig & Kishimoto 2011). Variations
in the compact dusty torus might be washed out by the domi-
nating flux of the extended mid-infrared emission of NGC 1068,
and therefore we require high-resolution techniques to isolate the
nuclear infrared emission on the torus. In this paper, we present
new mid-infrared single-aperture data and interferometric obser-
vations of NGC 1068, and we investigate possible variations in
the mid-infrared emission. The outline of the paper is as fol-
lows. Section 2 describes the new observations, data reduction,
and calibration. The reduced data are analyzed and discussed in
Sect. 3. And finally, our conclusions are presented in Sect. 4.

2. Mid-infrared data: Observations, data reduction,
and calibration

2.1. Single-aperture data

Single-aperture mid-infrared images and spectra were taken with
the VLT spectrometer and imager for the mid-infrared (VISIR,
Lagage et al. 2004). VISIR is mounted at the Cassegrain focus
of the UT3 telescope of the ESO-VLT on Cerro Paranal, Chile. It
provides diffraction-limited imaging at high sensitivity in three
mid-infrared atmospheric windows (M, N, and Q band) and fea-
tures a long-slit spectrometer with a range of spectral resolu-
tions between 150 and 30000. The data were acquired during
a VISIR post-upgrade recommissioning run (Käufl et al. 2015)
for testing purposes on the nights of January 9 and 10, 2015,
and were later released to the public. Unfortunately, the mid-
infrared seeing was not favorable on either night, with a point
spread function (PSF) full width at half maximum in the N band
of > 0.4 arcsec. On the first night, a low-resolution N band spec-
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Fig. 2: Nuclear mid-infrared spectrophotometry of NGC 1068
from single-dish observations. We include spectra and fluxes
from two epochs: before (from 2005) and after (from 2015)
the detection of X-ray variability. The spectral regions close to
8 µm and 9.5 µm are affected by strong atmospheric absorption
(shaded areas), and these regions should be ignored. The spec-
tra have been smoothed to improve readability. See Sect 3.1 for
more details.

trum was recorded with a 0.75 arcsec slit width, an exposure time
of 3 minutes, and 8 arcsec chopping along the slit. It covers the
whole spectral region between 8 and 13 µm. A spectrophoto-
metric standard star from the Cohen catalog (Cohen et al. 1999)
with similar setting was observed immediately after. The data
were reduced with the ESO pipeline with default parameters,
and extraction was performed on the nucleus with a width of
0.44 arcsec, matched to the seeing. The images were taken dur-
ing the night of January 10, 2015 in the ARIII (8.99 ± 0.14 µm)
and NEII_2 (13.04 ± 0.22 µm) filters with an exposure time of
4 minutes, a chopping throw of 15 arcsec, and perpendicular
nodding. A corresponding photometric standard star also from
the Cohen catalog was observed immediately before. These data
were also reduced with the ESO pipeline with default settings,
while the photometry of the nuclear emission was performed
with the mirphot package from Asmus et al. (2014).

2.2. Interferometric data

Interferometric measurements were obtained with the instrument
MIDI at the ESO’s VLTI facility. The instrument MIDI is a two-
beam Michelson interferometer that operates in the N band (8 –
13 µm) and combines the light from two telescopes; a pair of
8.2 m Unit Telescopes (UTs) or a pair of 1.8 m Auxiliary Tele-
scopes (ATs). The main interferometric observables obtained by
MIDI are the correlated flux spectra and the differential phases,
which are obtained from the interference pattern generated by
the two beams. In the remainder of this paper we use corre-
lated fluxes rather than visibilities. The latter are defined as the
correlated flux divided by the total or photometric flux. In the
mid-infrared, the difficulties of measuring photometric fluxes
against the fluctuations of the bright sky favor the use of cor-
related fluxes. The differential phases are identical to the true
interferometric phases except that the constant and linear depen-
dencies of phase on wavenumber k ≡ 2π/λ have been removed.

Fig. 3: Average correlated fluxes for different epochs grouped
by their baseline configuration. The points in each frame have
similar (u, v) coordinates. The color of the symbols indicate the
wavelength: Fluxes at 12 µm are plotted in blue, those at 10.5 µm
are shown in green and 8.5 µm fluxes in red. The dashed line
indicates the time of the reported X-ray variations.

Observations with intermediate AT baselines were requested
and observed during the nights of January, 10, 20, and 23, 2015
using Director’s Discretionary Time (DDT). We additionally in-
cluded published and unpublished interferometric data from our
previous campaigns with the requirement that they were ob-
served (nearly) contemporaneously to the period of X-ray vari-
ation or observed a few years before. These include observa-
tions taken on the nights of September, 21, 26, and 30, 2014,
and November, 17, 2014, using Guaranteed Time Observations
(GTO). For our observations we used the low-resolution NaCl
prism with spectral resolution R ≡ λ/∆λ ∼ 30 to disperse the
light of the beams. A log of the observations and instrument
setup can be found in Appendix A. The published data were
taken from López-Gonzaga et al. (2014).

We applied the same techniques and method as were used for
the MIDI AGN Large Program (Burtscher et al. 2012) to plan our
observing strategy and to reduce and analyze the data.

The data were reduced with the interferometric data reduc-
tion software MIDI Interactive Analysis and Expert Work Station
(MIA+EWS1, Jaffe 2004) , which implements the method of co-
herent integration for MIDI data. Calibration of the correlated
fluxes was computed by dividing the correlated fluxes of the tar-
get by those of the calibrator and multiplying by the known flux
of the calibrator. For the calibrators HD10380 and HD18322
we used the spectral template of Cohen et al. (1999). We fol-
lowed the stacking strategy of Burtscher et al. (2013), where
fringe tracks on NGC 1068 are reduced together when they are
less than 30 min apart and are calibrated with the same star.

3. Results

3.1. VISIR measurements

Extracting the nuclear AGN flux contribution of NGC 1068 from
the single-aperture data is not straight forward because of the
1 EWS is available for download from:
http://home.strw.leidenuniv.nl/∼jaffe/ews/index.html.
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Table 2: Averaged observed interferometric quantities for different baseline configurations. Name: baseline configuration, BL: pro-
jected baseline length, P.A.: position angle, u,v : (u, v) coordinates. Uncertainties delimit the 1σ area of the observed measurements.

NIGHT BASELINE INFORMATION CORRELATED FLUX DIFFERENTIAL PHASE
Name BL P.A. u v Average values [Jy] Epoch ratios Amplitude Epoch

[ m ] [ ◦ ] [ m ] [ m ] F8.5 µm F10.5 µm F12 µm 8.5 µm 10.5 µm 12 µm [ ◦ ] difference [ ◦ ]

2012-09-24 B2C1 10.5 28.3 -5.0 -9.2 4.2 ± 0.4 5.5 ± 0.3 9.8 ± 0.6 1.0 ± 0.1 1.0 ± 0.1 1.0 ± 0.1 46.0 ± 9.5 8.0 ± 15.62014-09-26 " 11.1 33.3 -6.1 -9.2 4.4 ± 0.2 5.6 ± 0.3 10.1 ± 0.6 53.9 ± 6.1

2005-11-13 U2U3 43.3 40.9 28.4 32.5 3.6 ± 0.5 1.6 ± 0.2 4.0 ± 0.3 1.2 ± 0.1 0.9 ± 0.1 1.0 ± 0.1 -42.9 ± 6.8 7.5 ± 11.72012-09-20 G1I1 41.4 38.4 25.7 32.5 3.4 ± 0.2 1.5 ± 0.1 3.9 ± 0.2 -59.2 ± 10.7
2015-01-10 " 45.6 44.6 32.0 32.5 3.5 ± 0.2 1.4 ± 0.1 4.8 ± 0.2 -43.5 ± 5.5

2007-10-07 E0G0 15.2 71.8 14.4 4.7 7.1 ± 0.9 6.5 ± 0.6 11.3 ± 1.1 0.9 ± 0.2 0.9 ± 0.1 1.0 ± 0.2 -4.5 ± 7.8 1.7 ± 13.92014-09-26 A1C1 15.0 71.5 14.2 4.7 7.1 ± 0.7 6.2 ± 0.5 10.3 ± 1.0 -2.9 ± 6.1

2012-09-19 I1K0 44.5 21.1 -16.0 -41.5 2.5 ± 0.3 0.9 ± 0.1 3.2 ± 0.1 1.0 ± 0.1 1.2 ± 0.2 1.0 ± 0.2 23.1 ± 19.7 5.7 ± 24.62014-11-17 " 42.6 13.4 -11.1 -41.5 2.7 ± 0.5 1.1 ± 0.1 3.2 ± 0.5 27.7 ± 10.7
2015-01-23 " 45.4 24.0 -18.5 -41.5 2.9 ± 0.1 1.0 ± 0.1 3.6 ± 0.1 9.9 ± 3.3

2012-09-26 A1B2 10.0 116.9 -8.9 4.5 5.2 ± 1.1 3.1 ± 0.6 7.3 ± 0.9 1.0 ± 0.2 1.1 ± 0.3 0.8 ± 0.3 -14.8 ± 8.7 5.4 ± 16.72014-09-26 " 8.6 121.7 -7.3 4.5 4.4 ± 0.4 3.3 ± 0.3 7.5 ± 0.4 -9.5 ± 8.0

2014-09-30 H0I1 33.1 165.5 8.3 -32.0 3.4 ± 0.4 1.8 ± 0.1 5.3 ± 0.3 1.0 ± 0.1 1.0 ± 0.1 1.0 ± 0.1 30.1 ± 6.6 2.3 ± 9.32015-01-20 " 32.2 176.0 2.2 -32.0 3.8 ± 0.4 1.7 ± 0.1 5.4 ± 0.4 27.8 ± 2.7

Fig. 4: Correlated flux ratios between average measurements
from before and during the X-ray variations for each baseline
and wavelength. The color of the symbols is the same as in
Fig. 3. The dotted line indicates a ratio equal to one, i.e., no
variation.

bright extended emission. The extended dusty emission in
NGC 1068 is heated by the accretion disk, but also by some other
heating sources, such as shocks generated from interactions of
the jet with the surrounding clouds (see, e.g., Bock et al. 1998).

We estimated the unresolved nuclear flux in the images fol-
lowing Asmus et al. (2014) with manual PSF scaling, leaving a
flat residual for the extended emission. This allowed us to di-
rectly compare the fluxes to historical measurements in the same
filters obtained in 2005 that have been analyzed in Asmus et al.
(2014). However, the mid-infrared seeing in the ARIII filter was
very unstable and particularly bad during the standard star ob-
servation in 2015, which makes the above method infeasible for
the measurements in this filter. To still make a comparison be-
tween the historical and new ARIII data possible, we used the
theoretical (diffraction-limited) PSF for both epochs, which in-
cludes additional sources of uncertainty, however. The resulting
nuclear flux densities for both filters and both epochs are listed
in Table 1. At 13 µm, the flux remained constant within the sta-
tistical uncertainties between 2005 and 2015. While at 9 µm the
observed values might seem like a flux increase, the uncertain-

Fig. 5: Variations in the amplitude of the differential phase.
Top) Differential phase difference between average measure-
ments from before and after the X-ray variation for each baseline
configuration. The dotted line shows the diference equal to zero.
Bottom) Amplitude of the differential phase before (black cir-
cles) and after (red triangles) the X-ray variation for each base-
line.

ties on these values are large (up to 40 per cent), and additional
systematics arise from using the theoretical PSF for the ARIII.
The values at 9 µm are therefore constant within the statistical
uncertainties.

The N band spectrum taken on the night before does not
show a flux increase at short wavelengths, as shown in Fig. 2.
For the spectrum, no PSF scaling was performed, leading to the
higher flux levels in general compared to the photometry from
the images. The spectrum is dominated by the well-known sil-
icate absorption feature at ∼ 10 µm and otherwise is featureless
with a red continuum slope. The only other N band spectrum of
similar spatial resolution that has been published was obtained
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with Gemini/Michelle in 2005 (Mason et al. 2006). It is used for
comparison of the VISIR spectrum to an epoch before the X-ray
variability event. The spectrum was extracted with an aperture
of 0.4 × 0.4 arcsec also without any PSF-scaling to account for
extended emission. This explains why it shows slightly higher
fluxes than our nuclear photometry from 2005 with VISIR. The
spectral shapes of the 2005 and 2015 spectra are very similar
over the whole range, except for the shortest wavelengths. How-
ever, atmospheric absorption dominates at these wavelengths,
which could explain the difference. The general continuum of
the 2015 spectrum is higher than the one in 2005, but this is
probably caused by the larger extraction area of the 2015 spec-
trum (0.44 arcsec). If we scale the 2015 spectrum by the ratio of
the extraction areas (0.9), then both spectra agree well, as illus-
trated in Fig. 2. This is another indication that the ARIII filter
measurement from 2015 is unreliable. We would also expect the
spectrum to have become bluer due to the outburst because the
emission from the hotter dust closer to the accretion disk lights
up first, while the burst travels outward through the dust distri-
bution. Therefore, we conclude from the analysis of the single-
dish data that no flux change is observed in the mid-infrared on
a 20 parsec scale between 2005 and 2015.

3.2. MIDI measurements

In addition to the single-aperture data, we also acquired mid-
infrared interferometric measurements. In total, 19 (stacked)
independent (u, v) points measured under good weather condi-
tions were reduced and calibrated, plus 17 independent mea-
surements with similar (u, v) coordinates to the new data were
included from previously published data (López-Gonzaga et al.
2014). To obtain estimates with a good signal-to-noise ratio of
the correlated fluxes and differential phases, we followed the ap-
proach of López-Gonzaga et al. (2014), where we binned the in-
dividual (u, v) points when they were within 2 m in distance for
short baseline lengths (5 – 15 m) and within 8 m2 for intermedi-
ate baselines (30 – 40 m). We divided all our binned measure-
ments into six groups with similar (u, v) coordinates. Figure 1
shows the (u, v) coordinates of the grouped data points for dif-
ferent epochs, while the average correlated fluxes as a function
of time are shown in Fig. 3. In Table 2 we include for each
group the baseline information, year, average correlated flux at
8.5, 10.5, and 12.0 µm, and the mean amplitude of the differen-
tial phase. The uncertainties reported in this work delimit the
1-σ area of the observed measurements.

Because of the limited amount of interferometric data, we
cannot model our measurements with complex models or even
with Gaussian distributions unless we take many assumptions.
Instead, we performed a direct comparison of the observed quan-
tities on each baseline. For each baseline and observed quan-
tity (F8 µm, F10.5 µm, F12 µm, and ∆φ), we computed two distinct
average values, one using measurements before the reported in-
crease in the X-rays (before September 2014) and the second one
including observations after the increased X-rays (contempora-
neous or after September 2014). We then computed the ratios
of the quantities for the two epochs of each baseline with their

2 For intermediate baselines (30 – 40 m) we extended the distance
within points up to 8 m because of the limited amount of observations.
This binning is still justified as most of the emission observed at such
resolutions comes from the hot compact component (with size 20 ×
6 mas) that is unresolved or marginally resolved at intermediate base-
lines. López-Gonzaga et al. (2014) previously showed that the 30 –
40 m baseline (u, v) points within 8 m apart in distance measure always
the same spectra within the computed uncertainties.

respective uncertainties using propagation of errors. The only
(u, v) coordinate where we were unable to make a comparison
between the two epochs is for the baseline H0–I1, since we only
have measurements after the X-ray variation. In Fig. 4 we show
the ratios for the correlated fluxes for each baseline at different
wavelengths. Additionally, we show in Fig. 5 the average ampli-
tude of the differential phases, as well as their respective ratios
between the two epochs.

As the light takes longer to reach the dust at large scales,
we can assume that no changes have occurred so far in the
large infrared components of NGC 1068. With this assumption,
changes in flux should be detected by all the baselines used for
this work, as the emission from the hot component is essentially
unresolved. For the same reason, we also do not expect to detect
a change in the size of the hot compact component. By taking
the mean and the standard deviation from all the flux ratios, we
obtain an average value for the flux ratio of 1.03 ± 0.06, 1.02 ±
0.07, and 0.96 ± 0.08 for 8.5, 10.5, and 12.0 µm, respectively.
Possible variations in the infrared can be at most 8% of the total
flux, which is a similar percentage as the one measured (10 %)
by López-Gonzaga et al. (2014) for the period where NGC 1068
did not exhibit a change in X-rays. The differential phases are
also consistent with no change over the full measurement period.
The total change in the phases for the two different periods is
about 5.6± 7.4 ◦. The constant differential phases measured dur-
ing different periods confirm the existence of the phases and also
shows that no clear changes have occurred in the past ten years.
Because of the shutdown of the instrument MIDI, the isolated
emission of the dusty torus of NGC 1068 cannot be further moni-
tored, but any variations arising in the nuclear parsec-scale struc-
ture should be detected in the future with the second-generation
instrument MATISSE (Lopez et al. 2008).

4. Discussion and conclusions

The constant behavior in the infrared emission of the nuclear
region of NGC 1068 suggests that the observed change in the X-
ray regime is probably not due to an intrinsic change in the lumi-
nosity of the central accretion disk. With no significant change
in the mid-infrared emission, it is more plausible that the in-
crease in X-ray flux is explained as escaping emission through
the patchy nature of the torus clouds or that the nature of the
X-ray increase is not the outcome of a thermal variation in the
emission of the accretion disk. The latter seems less likely to
occur because the strength of the X-ray variation in terms of X-
ray luminosity seems impossible to explain by any process other
than the AGN.

High-resolution mid-infrared observations were obtained
and analyzed with the aim of detecting possible variations in
the infrared emission of the nuclear dusty region of NGC 1068.
Based on the analysis of the single-aperture fluxes, correlated
fluxes, and the differential phases, we can conclude that the nu-
clear mid-infrared environment of NGC 1068 has remained un-
changed for a decade. Possible variations in the infrared flux
are at most about 8 % regardless of the activity of the accretion
disk (X-ray variability). Our results support the idea of Marin-
ucci et al. (2016), who have stated that it is most likely that the
observed flux increase in the X-rays is due to the clumpy nature
of the dusty region which the X-ray emission has managed to
pierce.
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