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The SDSS catalogs contain 300,000 well studied quasars. Good optical spec-
troscopy is available for these objects. Eigenvector 1 (EV1) is a formal parameter
that puts in order the properties of the unobscured type 1 active galaxies and
the leading term in EV1 is the parameter RFe: the ratio of the equivalent widths
(EW) of the Fe II to Hβ lines. We aim at the understanding of the nature of this
parameter. We selected 27 appropriate sources with the RFe larger than 1.3 in
the SDSS quasar catalog of Shen et al. (2011). We performed detailed modelling
of the above lines including various templates for the Fe II pseudo-continuum and
the starlight contribution to the spectrum. Newly fitted values of RFe for most
considered sources are now around 1, which stresses the advantage of high quality
spectral analysis. We discussed in details the physical properties of the objects,
which in our analysis are still extreme with respect to EV1.

1 Introduction

Active Galactic Nuclei (AGN) are objects with a broad range of emission line prop-
erties. In this work we concentrated on the radio-quiet type 1 AGN. In these objects
we have an unobscured view of the nucleus according to the Unified Model of AGN
(e.g. Peterson, 1997). AGN can be characterized by their spectra that can allow us
to study the various physical properties - black hole mass, accretion rate, inclination
and spin to name a few. The Principal Component Analysis (PCA) showed that
there is a hidden single parameter, which corresponds to a significant part of the
dispersion in the measured parameters. This ideas first were pointed out by Boroson
& Green (1992).

2 The method

We selected 27 active galaxies with the extreme values of eigenvector 1 (EV1) from
the Shen et al. (2011) catalog, taking into consideration objects with the RFe and
Hβ measured with the error below 20% and set the minimum value of the ratio RFe

at 1.3. The spectra were corrected for Galactic reddening with the Cardelli et al.
(1989) extinction curve. First, we modelled the continuum emission of the selected
AGN taking into account the contribution from the accretion disk as well as from
the host galaxy starlight. The Fe II pseudo-continuum is modelled with the theo-
retical templates of Bruhweiler & Verner (2008). We subtracted the Fe II and BC
(broad component) pseudo-continua at the basis of the preliminary fits. To model
the starlight contribution we used the code starlight, described by Cid Fernan-
des et al. (2005, 2009), in the version based on 45 stellar templates of Bruzual &
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Fig. 1: The expanded region of the Hβ line (magenta line) of the
SDSS150245.36+405437.2 (left panel) and of the SDSS133005.71+254243.7 (right
panel), which shows extremely narrow line and the highest value of RFe. Fit compo-
nents: total flux (black line), starlight (lower magenta line), power law (green dashed
line), total line contribution (red line) and blue line shows shape of the Fe II template
(d11-5-m20-20-5-mod) broadened with the Gaussian of 700 km s−1 (left panel) and
2000 km s−1 (right panel).

Charlot (2003), corresponding to different stellar ages (15 options) and metallicities
(3 options). The code allowed us to obtain the relative contribution of 45 stellar
components and of a power law through the Monte Carlo Markov Chain approach.
The method minimizes the number of requested components. The code also returns
the stellar velocity dispersion. Next, we modelled in details the wavelength region
4400−5100 Å, where Fe II, Hγ, Hβ and the [OIII] doublet are calculated, taking into
account the previously determined starlight shape.

3 Results

The analysis of the extreme EV1 sources showed that the detailed modelling of the
spectra is important and remarkably modifies parameters of the source. For all
sources selected from Shen et al. (2011) catalog, we derived new properties. Overall,
the values of the RFe are notably smaller than the values given in the Shen et al.
(2011) catalog. Most objects moved towards the main cluster of points. The objects
with truly extreme EV1 properties seem to be relatively rare.

We found that only six objects from our sample have RFe > 1.3, three of them are
narrow and three of them are broad line objects. Shen & Ho (2014) nicely illustrated
the systematic trend in EW of the [OIII] line with RFe. We checked if our extreme
objects follow this pattern. The [OIII] emission seems to be strong in all six extreme

objects, with EW([OIII]) from 22 to 45 Å, much higher than expected from their
diagram. The decomposition in the [OIII] region is non-trivial because of two strong

Fe II transitions at 4930.70 Å and at 5031.87 Å. In our fits, the normalizations of
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these lines came from the template fitting (a single normalization of the entire Fe II
pseudo-continuum), which might not be correct (see Kovacevic et al., 2010). The
issue of the spectral fitting in the automatic mode was already raised by Sulentic &
Marziani (2015), our work shows it as well.

4 Conclusions

Our analysis confirmed the existence of the extreme EV1 sources, but they seem to
be rare when more precise data fitting is adopted. The mean and the median of the
RFe ratio of EWs of the Fe II to the broad Hβ component are 0.97 and 0.70 in the
sample. When we limited the sample to measurements with the errors below 20%,
these values dropped to 0.64 mean and 0.38 median. The nature of anticorrelation
between RFe and the peak of [OIII5007], pointed out by (Boroson & Green, 1992)
still waits for a deeper physical explanation. Our analysis took into account the Fe II
contamination much more carefully than the analysis done automatically by (Shen
et al., 2011), but still we did not achieve fully self-consistent fits. The starlight
code does not allow the inclusion of the power law reddening to the power law or
the effects of the maximum disk temperature. There is still a possibility for further
improvement in data fitting, however it is not likely to change our calculations.
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