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ABSTRACT

Variability is one of the major characteristics of Active Galactic Nuclei (AGN), and it is used for un-

derstanding the energy generation mechanism in the center of AGN and/or related physical phenomena. It

it known that there exists a time lag between AGN light curves simultaneously observed at different wave-

lengths, which can be used as a tool to estimate the size of the area that produce the radiation. In this

paper, We present long term near-infrared variability of optically bright type 1 AGN using the Wide-field

Infrared Survey Explorer data. From the Milliquas catalogue v6.4, 73 type 1 QSOs/AGN and 140 quasar

candidates are selected that are brighter than 18 mag in optical and located within 5 degree around the
ecliptic poles. Light curves in the W1 band (3.4 ym) and W2 band (4.6 m) during the period of 2010-2019
were constructed for these objects by extracting multi-epoch photometry data from WISE and NEOWISE

all sky survey database. Variability was analyzed based on the excess variance and the probability

P

var*

Applying both criteria, the numbers of variable objects are 19 (i.e., 26%) for confirmed AGN and 12 (i.e.,

9%) for AGN candidates. The characteristic time scale of the variability (7) and the variability amplitude

(o) were derived by fitting the DRW model to W1 and W2 light curves. No significant correlation is

found between the W1/W2 magnitude and the derived variability parameters. Based on the subsample that

are identified in the X-ray source catalog, there exists little correlation between the X-ray luminosity and

the variability parameters. We also found four AGN with changing W1-W2 color.
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Figure 1. A schematic diagram of the AGN unified model. Radiations in different wavelengths are emitted

in different locations. Short-wavelength (X-ray, UV, optical) radiation is emitted from the accretion disk,
then affects the BLR and torus. Therefore if the intensity of the radiation from the accretion disk
changes, the radiation from the BLR and torus shows the change some time later. The study of AGN
variability in different wavelengths will broaden the understandings of the AGN structure and the related

physics.
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Table 1. Criteria for type 1 AGN candidate selection
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Figure 4. Root mean square vs. mean magnitude of 73
type 1 QSOs/AGN and 163 quasar candidates in the
WISE W1 band. Gray dots in the background indicate
the observed magnitude error distribution along the
magnitudes in the NEOWISE single exposure catalog.
Note that a significant portion of the AGN and candi-
dates show distinctively larger magnitude variation than
the magnitude error.
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Figure 5.

Example of type 1 AGN light curve modeling using JAVELIN. (Top) Light curves in W1 and

W2 bands. As in Figure 3, gray dots are magnitudes from the single exposure observations, while the fil-
led squares represent the mean magnitude for each visit. Thick lines are the modelled light curves, with
shaded regions as uncertainties. (Bottom) Distributions of the fitted parameters from the light curves. The
first row presents the distributions of the variability amplitude o, the relaxation time 7, the ratio between
the variability amplitudes in the W1 and W2 («). The second row shows the time lag between the W1
and W2 light curves (ty,), the width (W) of the smoothing function, and the flux scale ratio (Sy o).
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Table 2. The properties of 31 variable AGN or AGN candidates.

7 Er I T R T -

D" (deg, 12000) (deg, 12000 o] @ WLeH W2iew 7 T

7 87.63961 6661461 0075 AX __ 13.033 12.459 0.159 340
21 279.82647 6574314 ; AX 13375 12.998 0.139 633
27 7788075  -67.93078 0.1 q 11.712 10.678 0.239 925
30 27087039  67.63627  0.136  AX  11.295 10.324 0.267 2080
33 25856127 6510729 0079 AX  13.075 12.394 0.249 1620
36 9252712 -62.72016  0.157  AX  12.869 11.997 0.208 1033
40 26891836  62.16125  0.084 ARX  12.348 11.798 0.118 1313
42 7992685  -65.03798 ; q 13.125 12.116 0.139 1153
47 26877338 6533196 0081 AX  11.952 11217 0.069 728
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Table 3. The properties of 4 AGN with possbily changing (W1-W2) colors
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