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ABSTRACT FR II Narrow Line Radio Galaxies (NLRG) can be divided in two optical sub-classes: High Excitation Galaxies (HEGs) and Low Excitation
Galaxies (LEGs). The latter category comprises objects with [OIII] EW < 10 A or [OII]/[OIll] ratio > 1, or both. Although LEGs share the same radio properties
of HEGs, they are less bright in the [OIII] line by a factor of 10 at the same total radio luminosity (Buttiglione et al. 2010). The cause of this difference is not well
established. It could be due either to a very strong obscuration (that weakens the line) or to different accretion modes. As the [OlII] line luminosity is thought
to be a tracer of the accretion power, real intrinsically weak optical [OIII] line would imply low efficient accretion flow. X-ray spectroscopy can play a
fundamental role in discriminating between these two scenarios. X-ray photons, able to pass through deep layers of matter, can be used to verify if the nuclear
region is strongly obscured. In order to address this point, we studied 14 objects (6 LEGs and 8 HEGs) observed with Chandra X-ray Observatory. These sources
belong to the 3CR sample and are characterized by z < 0.1. We define and compare the average nuclear X-ray properties for each sub-class.

THE SAMPLE

The sample is presented in Table 1. None of these sources is part of the Chandra
3CR snapshot survey (PI: Dan Harris) except for 3C 105 and 3C 305 which have
been already published (Massaro et al. 2009, 2010).

STRATEGY ADOPTED TO ACHIEVE THE GOAL
A) Measure of the intrinsic neutral hydrogen column densities (Ny) for each source

B) Measure of the unabsorbed X-ray Luminosities (Ly) between 2-10 keV for each source
C) Comparison of the spectral properties (N, Ly) between the two sub-classes
D) Search for a correlation between Loy and Ly, expected if the opti i
partially obscured by a thick screen.

n line flux is not

TABLE 1

SPECTRAL ANALYSIS RESULTS
+ HEGs are rich of cold ABSORBING material. On average the column densities
related to a toroidal structure as postulated by unification models.

+ Aniron K« line is observed in 6 HEGs out of 8. The features are prominent (E
line is considered a signature of an efficent accretion regime.

4+ In LEGs the nucleus is less obscured. The column densities are lower, of the order o

s ~ 5x10% cm2. This obscuring line-of-sight matter is probably
V) as expected if reprocessed by a torus. Note that the K& iron

cm. The iron K@ line is not present in any of the sources.

LEG AND HEG COMPARISON

1) There is a clear separation in the Ny, distribution of LEGs and HEGs, with the former peaking around 10?22 cm and the latter around 102 cm (Figure 1).

2) On average, LEGs are also less bright than HEGs by a factor of about ten in the X-ray band. As shown in the histogram of the unabsorbed 2-10 keV X-ray
luminosity, LEGs prefer to populate regions with Ly <10 erg s (Figure 2).

3) The [OIII] line is a good tracer of the nuclear activity, because well correlated with the unabsorbed X-ray luminosity. The [OIII] line luminosity is therefore
unaffected by obscuration, at least in our sample. Figure 3 shows a correlation between the [OIIl] line luminosity and the 2-10 keV luminosity. Note in
particular that LEGs are located at the bottom part of the plot, i.e. they occupy the low luminosity region.

Figure 1 Comparison of intrinsic neutral hydrogen Figure 2 Comparison of the X-ray unabsorbed Figure 3 Comparison of the [O III] line
column densities (in cm?) between LEGs and HEGs. LEGs luminosity in the range 2-10 keV (in erg sec) luminosity (in erg sec™) versus the 2-10 keV
have values for Ny, in the order of 102 cm2, while HEGs are between LEGs and HEGs. luminosity (in erg sec?) for our 3CR sample. The
heavily absorbed (N =~ 10% cm). line represent a linear fit to the data.

The results of our analysis suggest that the difference between HEGs and LEGs is intrinsic and not dependent on the circumnuclear neutral hydrogen
column density. LEGs are less efficient mass accreting systems and might represent a transition quiescent phase of the radio-loud AGN.
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