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About two-dozen of very Radio-Loud Narrow-line Seyfert Rt {NLSy1s) have been proposed
as blazar candidates in 2008 by Yuan and collaborators. &texiion at gamma-rays of a few
RL-NLSy1s has confirmed the blazar-like nature of the olsjaod suggested that RL-NLSy1s are
a new class of gamma-ray AGN. With this starting point, welys®l archival X-ray observations
of RL-NLSy1s with the goal of finding similarities and difearces with respect to the well X-ray
characterized population of Radio-Quiet NLSy1s. We foarelon the soft excess contribution to
X-ray spectra as a function of radio loudness. The studyridesthere is designed to provide for
the first time constraints on the relative strength of theetam- and the jet-powered contribution
to the X-ray emission of RL-NLSyl1s.
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I ntroduction

The fraction of Radio-Loud (RL) objects in the Narrow-Line Seyfer{NESy1s) population
is very small [1]. The radio loudness R is defined in this proceeding astiosof the radio flux at
1.4 GHz and the optical flux at 440 nm. RL-NLSy1s exhibit typical featofdédazars in radio: the
extreme cases (i.e. PMN J0948+0022 and PKS 1502+036) have loestlyaletected in gamma-
ray [2], and show the typical spectral energy distribution and variabifitylat Spectrum Radio
Quasars (see also [3]). 40% of the whole sample of the radio loudedtLF8ly-ls has not been
detected in X-ray to date, due to the lack of pointed observations. Only etF@wsources are well
characterized in X-rays to date. On the contrary, Radio-Quiet NLHAjlisgve been thoroughly
investigated in X-rays and, typically, show a spectrum consisting of agtmod variable soft-
excess with KT=0.1-0.2 keV, plus a power-law with a spectral ifdex2.2 [5]. Another study of
X-ray characteristics of NLSy1s, based on 150 objects found withinltten®igital Sky Survey,
is reported in [6].

1. Our Goal

Itis not clear if Radio-Loud NLSy1s show the same X-ray features af Bedio-Quiet coun-
terparts, or distinctive ones (a first analysis of the X-ray characteyistiBL-NLSy1s is presented
in [7] , based on archival data from Swift and XMM for 4 sources) pdssible scenario is that
the jet and typical NLSyls accretion features are mixed in the X-ray spatke present here the
results from a small and heterogeneous sample of X-ray archival tatddress these issues, we
are preparing observation campaigns in X-rays/optical/radio on the RQB8&dtected or not well
characterized Very Radio-Loud NLSy1s.

2. Sample selection

To select blazar candidates among NLSyls, we consider two signafyetemission: the
radio loudness (R) and the gamma-ray activity. In our analysis we corthielevhole sample of
Very Radio-Loud NLSy1ls: 23 sources reported in [8] (very Radiord objects, e.g., with R>100)
and the 6 radio loudest objects from [1] (R > 50). We also consideredlti$g1s from the Sloan
Digital Survey with a counterpart in the PLANCK catalog (with positions coiegtdvithin 2 sig-
mas); we found another 2 sources. We further added the sources edgtnterpart in the FERMI
AGN catalog (Abdo et al 2009). Starting with this sample of 32 objects, onlafiew sources
we have found archival X-ray data: we report here the results Bmurces observed with XRT,
XMM, Chandra. The complete study, and the sample list will be presentecbitrecéming paper
(Pacciani et al, in preparation).

All the spectra where fitted with a power-law plus black-body componegpikg the column den-
sity to the Galactic value. One source only (IRAS 11119+326) showsaxsaption (W=1.07"912
1072 cm~2); this source is also optically absorbed [1].
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Figure 1: Soft-to-hard X-ray flux vs radio loudness for a small samglRlo-NLSy1s. The cyan dot is for
the absorbed source (IRAS J11119+3257).

3. Resaults

Fig. 1 displays a preliminary result of the present study, the searclofilation between the

Radio Loudness and the soft-to-hard ratio RX (RX = ratio between the Re3/2and 2-10 keV
bands fluxes). The cyan dot is for the absorbed source (IRAS13¥BP57), most probably an
outlier in the distribution.
At this preliminary stage, a correlation seems to appear, showing that thexsets relative
strength is weaker for the radio loudest sources. However, the fewspdo not allow to draw
grounded inferences and it is necessary to add more points to meaninghiliy there is a cor-
relation. The absorbed source (IRAS 11119+3257) is at the lowetr cagher of the correlation
plot. We actually do not know whether the soft-to-hard ratio for this soisrbéased by intrinsic
absorption. Data and analysis reported here will be published in a fonthggaper (Pacciani et
al, in preparation).

4. Discussion

For comparison, we refer in the discussion mainly to the systematic charatimrinf RQ-
NLSy1s of [5], although X-ray spectra of RQ-NLSy1ls often show clexpehaviour. But we
are aware that recent works favour different modeling of the spet&gghly (1999) studied 19
objects with ASCA. The fit of the X-ray data were performed with a blactypcomponent plus
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a power-law model. A gaussian profile has been used to model the line obthK icomplex, if
present. The soft-excess is found in all but one absorbed souneeblack-body temperature was
always between 100-200 eV. The distribution of power-law photon imtexpeaked at 2.2, (softer
than in Seyfert 1, that is peaked at 1.8) [1].

We found the soft-excess feature in about half of the objects. We hamectode the absorbed
source, IRAS 11119+326. Another object is a rather faint source:3tks observations with
Chandra for 2MASS J1644253+2619132 does not allow to establismebenxe of the soft excess
component (as noted in [8]). For comparison, the soft excess is auitthig feature in the Radio-
Quiet sample of [5]. On the blazar side, only a modest fraction of blazare b soft-excess
signature (e.g., 3C 273 reported in [9] and PKS 1510-08).

We point out that our sample, although selected on the basis of the Radiméss) is based on
archival X-ray observations, and it is not bias free. All the listed cesiwere already detected in
soft X-ray with ROSAT. This implies that our sample is probably biased tosvalgects that are
bright in soft X-rays, and by a few powerful gamma-ray emitter. On actof this, the correlation
shown in Fig. 1 could be the result of soft X-ray sources with low valdd®, @nd the powerful
gamma-ray emitters with high values of R and hard X-ray spectra.

What is still missing in the sample are the objects undetected with ROSAT (in the B} thiey
represent 40% of the whole sample). To give a definitive census bXsiafy excess in Radio-
Loud NLSy1s we need to investigate a subsample of Radio-Loud soustesémnot detected with
ROSAT.

5. The Next Step

From this preliminary analysis, we have evidenced the necessity of a syistetndy of Very
Radio-Loud NLSyls in X-ray: The blazar-like nature of the 4 RL-NLSy#$ected in gamma-
ray, the hints of correlations in X-ray and Radio, and the lack of pointsgmations with X-ray
observatories for the X-ray weak RL-NLSyls motivate the necessityazfdsband campaigns at
least in radio, optical, X-ray (and possibly in gamma-ray) for the Veryi®adud Narrow-Line
Seyfert 1s. We are addressing this study, with one Very Radio-Lousyllllobtained with XMM,
and other targets that will be asked for X-ray characterization with XMNgr&@lra and Swift/XRT.
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