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Abstract. Supermassive black holes are known to play an essential role during the evolution of their galaxy
host due to the close connection between their properties, which makes the study of the active galactic nuclei
(AGN) activity essential to understand the processes behind the galaxy formation and evolution. In this
work, we used the spectrograph MISTRAL to obtain optical spectra of the galaxy pair CGCG 077-102
localized within the Abell 2063 cluster. We used Chandra and XMM-Newton archival data to derive its
X-ray spectral shape and variability, and the Zwicky Transient Facility time-domain survey to obtain light
curves in g and r-bands. We classified the galaxy CGCG 077-102 NED02 as a Seyfert, and we confirmed
the passive state of its companion. We found that CGCG 077-102 NED02 light curve (g-band) shows a
significant variability and is well described by a damped random walk model, with the best-fitted damping
timescale parameter τDRW = 30+28

−12 days, which points toward a moderately massive black hole of ∼ 106

M⊙. In the X-ray counterpart, we found that the 0.5− 10 keV flux varied between observations by factors
up to ∼ 2, which is likely non-random. In the future, we will characterize the spectral variability of CGCG
077-102 NED02 and search for quasi-periodic oscillations in the X-ray flux to obtain a deeper insight into
the processes related to the AGN activity.
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1 Introduction

Several works have shown that nuclear activity is related to galaxy interactions, where a high fraction of active
galactic nuclei (AGNs) are observed in close pair of galaxies (e.g., Ellison et al. 2011). However, a fraction of
AGNs can be missed in the optical selection due to the high obscuration resulting from the merging process,
which makes it difficult to understand the role of mergers in nuclear activity (Pfeifle et al. 2019; Guainazzi
et al. 2021). Moreover, the variability is an important characteristic observed in all wavelength ranges of the
electromagnetic emission of AGNs, as it can be related to physical processes that occur in their accretion disk
and jets that still need to be better understood. In this context, our attention was brought to the galaxy pair
CGCG 077-102 (members: CGCG 077-102 NED01 and CGCG 077-102 NED02, NED01 and NED02 hereafter)
because we discovered a variable X-ray source in the nucleus of one galaxy of the pair, which was never reported
in the literature as an AGN before.

2 Optical Spectroscopy of the CGCG 077-102 Pair

We mapped the galaxy pair at the Observatoire de Haute Provence in order to investigate its spectral charac-
teristics with the instruments MISTRAL and GHASP. We classified the galaxy NED02 as a Seyfert, and we
confirmed the passive state of its companion NED01 with the spectrograph MISTRAL. Based on the GHASP
observations, we estimated a lower black hole mass limit of MBH > 1.2× 105 M⊙ for NED02.
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3 Optical Variability

We used the public Zwicky Transient Facility data to investigate the optical variability of NED02 in g and r
filters. After applying a noise correction to the data, we did not detect short-term variability on time scales
from weeks to months in any filter. However, we found that NED02 has aperiodic stochastic variability in long
timescales in the g-band that can be well described by the Damped Random Walk (DRW) model (Fig. 1). From
the best-fitted DRW model, we found a characteristic damping timescale of τDRW = 30+28

−12 days, and using the

τDRW −MBH relation (Burke et al. 2021), we found MBH = 106.65
+0.72
−0.55 M⊙.
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Fig. 1. The detrended light curve of NED02 in g-band (black dots). The best-fitted DRW model with a 1σ of uncertainty

(shaded area) is shown in green.

4 X-Ray Analysis

We used Chandra and XMM-Newton archival data, and we did not find evidence of multiple X-ray sources or
an extended component within NED02. However, we detected a significant non-random variation in the 0.5−10
keV X-ray flux inter-observations between ∼ 4 days for short-term variations up to ∼ 700 days for long-term
variations.

5 Conclusions

Our results show that NED02 is a Seyfert hosting a black hole moderately massive of 106 M⊙. Moreover,
NED02 shows surprising signs of variability in the optical as well as likely non-random variations in X-rays.
In the future, we expect to obtain follow-up X-ray data to investigate its possible non-random variability and
understand its correlations with the optical one. Also, our findings encourage us to characterize the spectral
variability of NED02 with follow-up MISTRAL data. A complete and detailed version of this work can be found
in Adami et al. (2023).
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