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THE INTERNATIONAL COOPERATION OF THE
CRIMEAN ASTROPHYSICAL OBSERVATORY ON THE
SPECTRAL AND PHOTOMETRIC MONITORING OF
ACTIVE GALACTIC NUCLEI

V. PRONIK

Crimean Astrophysical Observatory, Nauchny, Crimea, Ukraine
(Received October, 14 2002)

The data bank of spectral and photometric observations of active Galactic nuclei (AGN) obtained during several
decades and the data obtained during the last 10 years as a result of intensive AGN monitoring underlie the
international collaboration of the Crimean Astrophysical Observatory.

Keywords: Galaxies; Active galaxies; Variability of continuum and emission lines

The spectral study of active Galactic nuclei (AGNs) at the Crimean Astrophysical
Observatory began in 1963. The physical conditions in the nuclei of the Seyfert galaxies
were investigated by Dibaj and Pronik (1965; 1967). The monitoring of spectral observations
of AGNs at the 2.6 m Shajn telescope of the Crimean Astrophysical Observatory began in
1971 (Pronik and Chuvaev, 1972). It was carried out photographically using an optical
intensifier attached to a Nathmit spectrograph. The correlation of the Hp flux variability
and continuum variability was revealed for the Seyfert nucleus of Mrk 6.

The spectral data archives created by Chuvaev contain the photographic spectra of more
than 200 Seyfert and Markarian galaxies. Many of these were observed for 20 years. The
long rows of the profiles, equivalent widths and fluxes observations of the Hp and [O I1]
(A=5007 A) lines for NGC 7469, NGC 5548, NGC 4151 and NGC 1275 were published
in series of papers by Chuvaev (1980; 1985; 1990; 1991) and others.

The variability of the hydrogen line intensity in the Seyfert galaxies NGC 1275, NGC 3227
and NGC 7469 over several years was observed by . Pronik (1974a,b; 1975a,b; 1983) with the
high-speed spectrograph of the 2.6 m telescope. The variability of the Balmer decrement for
Ha, Hp and Hy on a time scale of 20 days was first studied by I. Pronik (1975a,b).

The changes in Seyfert type were observed for Mrk 6 by V. Pronik and Chuvaev (1972),
for NGC 3227 by Pronik (1983), for NGC 4151 by Lyuty et al. (1984) and for NGC 7469 by
Chuvaev et al. (1990).

Spectral observations of AGN have been performed on a charge-coupled device (CCD)
spectrograph since 1988. The most intensive monitoring over 12 years was carried out for
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NGC 4151, NGC 5548, NGC 7469, Mrk 6, Arp 102-B and 3C 390.3 by K. K. Chuvaeyv, Yu.
F. Malkov, V. I. Pronik and S. G. Sergeev. The database in the Crimean Astrophysical
Observatory contains about 2500 CCD spectra of AGNS.

Polarimetry of AGNs has been carried out at the Crimean Astrophysical Observatory since
1970 by V. Nikonov, Yu. Efimov and N. Shachovskoy (Efimov and Shachovskaoy, 1972).

The photoelectric monitoring of the flux variability of some selected AGNs was begun in
1982 on the 1.25 m telescope by I. Pronik et al. (1990). Since 1989, monitoring of the Seyfert
galaxies NGC 1275, NGC 4151, NGC 5548 and NGC 7469 has been carried out using the
Jonson UBVRI system. Different characters of long-term variability were discovered for
different active nuclei. Structure function analysis permitted us to show that intranight
variations are characteristic not only for BL Lac objects but also for the ordinary Seyfert
nuclei too and that intranight and extranight variations are caused by different sources.
The results were published in more than 20 papers (see for example Merkulova et al.
(1999; 2001), I. Pronik et al. (1999a,b) and Merkulova (2000; 2002).

Reviews on the spectral and photoelectric investigations of AGNs were given by Lyuty and
Pronik (1975), 1. Pronik (1980; 1987) and I. Pronik and V. Pronik (1992).

The studies of spectral and photometric material underlie the international cooperation at
the observatory from 1994 in the framework of the international programme AGN WATCH
and it is still in progress (for the last few years under a US Civilian Research and
Development Foundation (CRDF) grant). Because of international cooperation the following
equipment has been purchased by the Crimean Astrophysical Observatory under a CRDF
Award No. UP1-2116.

ASBIG STV standard video and digital CCD camerahas beeninstalled atthe Nesmith spectro-
graph of the 2.6 m Shajn telescope and used for telescope pointing and guiding. Our CRDF
Award allowed us to develop a computer-controlled interface for the CCD spectrograph.

The Apogee AP7p CCD camera purchased under the CRDF Award has been installed at
the primary focus of the 70 cm telescope to carry out BVRI photometric observations. The
dimensions of field of the CCD camera are 15" x 15'. The Quantex control computer was
specially configured to operate the AP7p and was assembled from spare parts from the
computer at Ohio State University. The optical encoders have been installed on the 70cm
Crimean telescope and used during observations for automatically pointing the telescope.

The high-intensity monitoring of many AGNs has been carried out since December 2001
on the AP7 CCD photometer of the primary focus of the 70 cm telescope. The first result
obtained with our new CCD photometer concerned the deep minimum of the NGC 5548
in 2002. An optical light curve unprecedented with high photometric precision and time
resolution was obtained and compared with X-ray monitoring (Sergeev et al., 2002).

The data on spectral AGN observations obtained at the Crimean Astrophysical
Observatory have been used in more than 20 papers published in Astronomical Journal,
Astrophysical Journal and Astronomy and Astrophysics (Sergeev et al., 1994; 1997;
1999a,b; 2000a,b; 2001; Malkov et al., 1997).

A cooperative programme of polarimetric investigations of BL Lac objects at the Crimean
Astrophysical Observatory with Finnish astronomers has been performed since 1981. About
40 papers in this field have been published in international journals.

A review of the results on AGN investigations from 1967 to 2000 has been presented at the
international conference entitled Astronomy in Ukraine 2000 and Beyond (Impact of
International Cooperation) in June 2000 (Efimov et al., 2000).
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