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Abstract. 
We present preliminary results on a spectal analysis of quasars observed by the X-ray ob-

servatory Ginga. Simple power-law models with fixed Galactic absorbtion provide an adequate 
description of the spectra for most of the sources in the 2-18 keV band. A small number of sources 
show evidence for a feature at 6.4 keV (in the source rest frame) due to Fe line emission. Maxi-
mum likelihood and Spearman rank tests were used to investigate the relationship between radio 
loudness and X-ray spectral index in this class of object. These tests showed, respectively, that 
the mean X-ray spectral index of radio quiet quasars (RQQs) is significantly different from that of 
flat spectrum radio loud quasars (FRSQs) at the >99% level, and that the dominant relationship 
with spectral index is radio loudness (not X-ray luminosity or redshift) at >99% significance. This 
last result has not previously been demonstrated in this band, but agrees with findings in the 
lower energy Einstein band (0.5-3.5 keV)^. These results are discussed in the context of current 
unified models. 
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1. Method and Results 

Ginga observed over 4 0 quasars ( M B < — 2 3 ) during its 4 + years in orbit. The 

data from each object were background subtracted using standard techniques^2' 

and then fitted with a power-law model including hydrogen column absorbtion. 

There was no requirement in any of the spectra for a column greater than the 

galactic. Amongst observations with sufficient sensitivity, those of radio quiet ob-

jects show evidence for an iron line at 6 . 4 keV (source frame) with ~ 2 0 0 eV 

equivilent width, but the radio loud objects show no such emission, with E Q W 

< 2 0 eV. Reflection^can be fitted to the radio quiet spectra, but is not required 

statistically. Spectra from 2 7 objects were used to investigate the relationship be-

tween X-ray spectral index and radio loudness. (N.B. Not all the objects observed 

are used, as some fall below the survey flux limit and others presently have unre-

solved problems in the background subtraction.) 

Previous papers^1' 4 i 51 have shown a relationship between X-ray spectral slope 

and radio loudness in quasars, in the sense that radio loud objects have flatter 

spectra. There is also some evidence! 6 , 71 that the slope varies within the radio 

loud group, with the slope of steep spectrum radio quasars, SRSQs (i.e. those that 

are lobe dominated) being slightly greater than that of the FRSQs (core dominated 

objects) . Figure 1 shows the plot of index versus radio loudness for this sample 

(Key: Cross in circle - RQQs ( R L < 1 ) , Square - SRSQs, Star - FRSQs) . 
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Fig. 1. Plot of X-ray spectral index vs radio loudness for the current Ginga sample 

Maximum likelihood methods return the following for the mean index ( a ) and 

error on the three groups of interest in this study. Respectivly the results are for 

the R Q Q , FRSQ and SRSQ groups; 0.86±0.03, 0.63±0.07 and 0.95±0.18. These 

results agree well with those from the previous studies with the â of the FRSQs 

being significantly different from that of RQQs at the >99% level. Also the SRSQ 

group resembles more the RQQ group than the FRSQ group (the indices of the two 

radio loud groups are different at 90% significance). Using Partial Spearman tests 

it is shown, for the first time in the 2-18 keV band, that the dominant relationship 

with α is that of radio loudness rather than with Lx or ζ at >99% significance. 

This agrees with findings'1] in the soft X-ray band. 

2. Discussion 

2 .1 . R A D I O LOUD OBJECTS 

High polarizations, superluminal motion and the E G R E T detections of exclusively 

radio loud objects provides good evidence that relativistic jet motion and beaming 

are important in these objects and probably dominate the emission at high ener-

gies. Recent work® has suggested that radio loud objects (FRSQs and SRSQs) 
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and FRII radio galaxies could be the same objects viewed at different angles with 

respect to the jet , and it has also been shown that jet models are consistent with 

this orientation effect! 9]. Modelling of the jet emission components! 1 0] predicts a 

slope of α ~ 0.5 for the Compton component which would be dominant in the hard 

X-ray band. Results of our study are consistent with the above findings; an index 

of ~0 .6 for the FRSQs, the SRSQs with a different slope to the FRSQs and the 

lack of a thermal iron emission line possibly due to swamping of the continuum by 

the doppler boosted component. 

2 . 2 . R A D I O QUIET OBJECTS 

The RQQs, with no instrinsic absorbtion column and 6.4 keV Fe line emission, 
show similarities in this respect to Seyfert galaxies. However, the spectral slopes 
of the RQQs are generally steeper from those of the Seyfert l ' s ' 1 1 ' at ~ 99% 
significance. This difference in spectral index may well be related to luminosity. 
ROSAT studies of AGN^ 1 2 ! have shown absorbtion at a few keV which is thought 
to be due to ionised material located in the funnel created by the molecular torus. 
Simulating spectra at the flux levels of a typical RQQ with models with and 
without a warm absorber show an increase from a slope of ~ 0.7 to ~ 0.9 when 
the absorber is removed. This neatly corresponds to what is seen in our results, 
though we do not claim that this is the solution. If luminosity and size scale with 
mass, the only way to boost the ionization of the material is for the black hole to 
be accreting nearer the Eddington limit. So RQQs could be Seyfert type objects 
with a higher effieciency of accretion. 

2 . 3 . CONCLUDING REMARKS 

Our results add support to findings of previous studies and agree well with the 

current beaming and orientation unified models. 
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