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We made high-resolution VLBI observations of six southern gamma-ray loud quasars, which
wereidenti ed by EGRET (Energetic Gamma-Ray Experiment Telescope) on-board gamma-ray
detector, with VSOP (VLBI Space Observatory Programme) and the VLBA. All sources show a
compact core-dominant structure and the core component of three sources has a brightness tem-
perature greater than 102 K in the source’s rest frame. Having combined our observations with
previous results we conclude that two sources out of three (PKS 0336—019 and PKS 0537—441)
have small jet viewing angles. Based on two-epoch V SOP observations, we found that also the
third source, PKS 1741—038, has the jet viewing angle smaller than 4.8°. On the other hand,
an observation of PKS 1622—297, exhibiting a spectacular GeV gamma-ray are, shows rather
lower Doppler factor and larger jet viewing angle than those of other gamma-ray-loud active
galactic nuclel (AGNs). We examine the gammarray emission mechanism in the light of these
observations.

The 8th European VLBI Network Symposium
September 26-29, 2006
Torun, Poland

*Speaker.

(© Copyright owned by the author(s) under the terms of the Creative Commons Attribution-NonCommercial-ShareAlike Licence. http://pos.sissa.it/


mailto:kiyoaki@trao.re.kr

EGRET-Identi ed AGNs Kiyoaki Wajima

1. Introduction

Observations made with the EGRET gamma-ray detector on-board the CGRO spacecraft re-
sultedintheidenti cation of nearly 70 AGNs emitting gamma-rays|[flll. Recent VVLBI observations
have revealed several features of the parsec-scale structures in gammarray-loud AGNSs, such as
smaller jet viewing angles and higher Doppler factors. There are, however, still large uncertain-
ties of the physical parameters in gamma-ray-loud AGNs and it is, therefore, important to verify
precisely the milliarcsecond (mas)-scale properties of individual sources by VLBI observations.

Here, we report the mas-scale structure of six southern EGRET-identi ed AGNSs with the
VLBA and VSOP [[]. VSOP observation can attain a much better angular resolution and a u-v
coverage even for southern sources by choosing a favourable observing epoch. Longer baselines
compared to ground-based VLBI aso enable us to make precise measurement of the lower limit of
the brightness temperature.

2. Observations, results and discussion

Observations were made from August 1997 through September 1999 by VSOP with 3 12
ground radio telescopes out of 17 stations including the VLBA. We carried out a priori amplitude
calibration and fringe- tting using AIPS. Imaging and model tting were carried out using Difmap.

Figure fl shows the images of the observed sources. All sources have compact core-dominant
structures with weak jet(-like) components. To quantify the source size and to estimate the source
brightness temperature we modeled the calibrated visibility data with elliptical Gaussian compo-
nents. Table [ gives the model  tting results for the core component of each source. From those
parameters, we can cal culate the source brightness temperature (Tg) in the source'srest frame. The
results are also shown in Table fl. The core component of three sources has Tg of greater than

Table 1: Model tting results.

Source Redshift Date Vi S Bng !l Ratio TS
[GHZ] [Jy] [mas] [x10 K]

PKS0336-019 0.852 1999 Feb 6 5 144 038 043 21.8
PKS0537—-441 0.894 1999 Sep 4 5 318 037 056 39.9
PKS1510-089 0.361 1997Augl3 16 177 262 028 57
PKS1622—-297 0.815 1998 Feb 22 5 150 0.71 0.76 3.7
PKS1741-038 1.054 1997 Jul 5 16 193 106 0.80 20.2

1997 Jul 5 5 423 048 0.69 27.7

1998 Apr 6 5 304 035 075 34.5
PKS1933—-400 0.966 1999 Apr 3 5 035 034 065 4.7

Results for the core component are shown.

* Observation frequency.  Flux density of the core component. |, # Major axis and ratio of minor to major axes of
Gaussian model. § Peak brightness temperature given in the source’s rest frame.
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Figure 1: Imagesof eachsource.Thecontourlevelsare( 1,2") thepeakintensity(n= 0,1, ,6).

10'2 K. We also found that one of threesourcesPKS 1741 038, hassmall jet viewing angle
(f < 4:8) basedon two-epochVSOPobsenrations.[3]. Having combinedour obserationswith
previous results,we concludethat othertwo sourcesPKS 0336 019 andPKS 0537 441, also
have smallviewing angles(f 5 ). Thoseresultsfavour the inverseComptongamma-rayemis-
sionmodelandwe concludethatthe gamma-rayemissionfrom themis highly Dopplerboosted.

Onthe otherhand,the resultswith a detailedanalysisof the obsenation of PKS 1622 297
shawv ratherlower Dopplerfactor(d  2:3) andlargerjet viewing angle(f 233 ) for theinner
componen{4]. Thesefeaturesareratherdifferentfrom othergamma-ray-loudAGNs. Basedon
our obsenationalresults we cannotasserthatgamma-rayemissionfrom this sourceis causedy
inverseComptonscatteringoy relatvistic electronsin the parsec-scalget. FurtherVLBI obser
vationsof this sourceare neededand further consideratiorasto whetherit is possibleto detect
signi cant gamma-rayemissionfrom AGNs having suchlargeviewing angleis required.
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