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Umﬁed Scheme for radlo loud AGNS

Quasar
BL Lac /" 0~30 — 40 deg (Ghisellini et al. 1993)
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/ Radio property is generally controlled by the jet viewing angle
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PKS 220 1 +O44

m Elliptical galaxy at z ~ 0.02
m Optical property
Violent variability Am ~2 mag
Recent spectroscopy = Seyfert 1 Galaxy
Previous spectroscopy = BL Lac Object
m Radio property
FR I type

Apparent size ~ 50 kpc
Showing optical jet as well as radio one

Measuring the viewing angle of the radio jet
=» Which is likely BL Lac or Seyfert (Radio Galaxy) ?
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How to measure the Vlewmg angle

m Proper motion of the jet g, (B, 0) = Bsin0/(1—Pcos0)

m Doppler factor &, 6) = 1/{y(1—Ppcosd)}
From Synchrotron self-Compton model

Estimate from the comparison between observed

and predicted X-ray flux

From Compton catastrophy of Brightness temperature
Brightness temperature of > 1012[K] leads to
catastrophic inverse Compton losses and forces the

radiation to have a lower value

m Jet/counter-jet intensity ratio
R (B, 9) = {(1+Bcosh)/(1—Pcosh)}3+
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Observatlons

Date Frequency | Array Resolution
|GHZ] lant. num.] | [mas]

24 May, 8.6 VLBA[10] |1

2000

30 July, 8.6 JVN [5] 3

2006

28 May, 8.6 JVN [8] 3

2007

JVN [5] = VERA + Kashima

JVN [8]

= VERA+ Kashima+ Yamaguchi+ Usuda + Gifu
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Maps

Clean RR map. Array: BFHKLMNORPS
2201+044 at 8,409 GHz 2000 May 24

[ VLBA 2000 ]

Right Azcension (mas)

Map center: R4 22 04 17.630, Dec: +04 40 02.000 (2000.0)
Map peak: 0,153 Jy/bheam

Conteurs 76 1.4 1.98 2.7% 393 5,54 7.81 11 155

Contours %: 21.0 30,9 43,6 61.4 866

Bearn FWHM: 1.5% x 0.678 (mas} ot —4.25"

Relative Dezlination {rnas)
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Clean 1L map. Array: VERA
22014044 at B.424 GHz 2006 Jul 30
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10 = 0 =5

Right Ascension [mos)
Map center: RA: 22 04 17.630, Dec: +04 40 02.000 (2000.0)
Map peak: 0.109 Jy,/beam
Contours % —7.85 7495 159 31 B B3.6
Bearmn FWHM:
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Directlon of the Jet

Scale Position angle Reference
[deg]

50 kpc 280 Laurent-Muehleisen et al.
(VLA) 1993

1 kpc 310 Scarpa et al. 1999 Laurent-
(VLA, HST) Muehleisen et al. 1993
pC 315 This work

(VLBA, JVN)
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Proper motlon (Bapp)

m Knot identification
Normal method =» Gaussion fitting of knots
The most likely positional shift of the knot
component is (Ix, /ly) = (—3.8, —3.5)

B Proper motion 1s estimated to be 5.1 [mas]
for 6 yrs (@position angle of 313 [deg]

In this case, we adopt ,,,= 1.1
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Doppler factor (6)

m Synchrotron self-Compton
0=0.2 =» consistent with Ghisellini et al. 1993

m Brightness temperature
1

B.int
TB,obS
T g s=0.7 X 10! [K] was estimated from VLBA data
0=0.07 — 0.7
for T g ;,= 10'* and 10''[K], respectively

=» consistent with the SSC results

S =

We adopt 0=0.2
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J et/ Counter—J et 1nten51ty ratlo (R)

m Counter-jet was not detected

m [ower limit of R can be estimated to be 5 from the
VLBA map

We adopt R > 5

m Note

Counter-jet might be absorbed by dense plasma torus
(e.g., Kameno et al. 2001),

Thus intrinsic R could be lower than observed one
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iewing angle and speed of the jet
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intrinsic jet speed
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Poséible'geometry of - te Jet

*Highly relativistic speed
* Almost perpendicular to the line of sight

=>In view of the jet geometry PKS 2201+044
1s similar to Radio Galaxies, not to BL Lacs.
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Summary (Science Part)

m Proper motion of PKS 2201+044 1s
estimated to be 1.1 ¢

m Together with Doppler factor, the jet
viewing angle 1s estimated to be ~80 deg

m This indicates that this source should be a
Seyfert (radio) galaxy, rather than an BL
Lac

m Difference between optical and radio
classification should be considered
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Appendlx
Methods of Knot Identification
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General Methods
1. Local Peak: E—2 M1

3. Co

Gaussian Peak:
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Two Correlation Methods
A() = | XY i+ j)di
, X@OY(@i+j)
B(j)= d
D=1=00 @
0())= | X ()Y i+ j)di

A:BEEDFERE
B: B2 #EREI- L 5iH1&1E
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Case"of PKS 2;201'+O44;{

(preliminary)
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Next Step
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