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A typical example of an IDV source (type ll)

DE0Z+67 December 1337
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Polarisation and total Intensity are strongly correlated
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This proportionality implies that RISS might be at

work. At shorter wavelength, however, we see

correlations and anti-correlations between | & P!
Qian et al. 2001
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(synchrotron, 1C) X-ray variability in March 2002
» Tentative iron line detection: z=0.1 » Soft Lag of ~150s
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0716+714 — A Hard Nut to Crack

Improved knowledge on kinematics:
Witzel et al. (1988), Gabuzda et al. (1998):  Subluminal source
Jorstad et al. (2001): 0.9-1.2 mas/yr

Bach et al. (2003) 0.3-0.9 mas/yr
Kellermann et al. (2004, ApJ, in press): ~0.5 or ~0.3 mas/yr
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0716+/14: 10 yr

Precession of the jet base:
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PKS 0420-385.

2-3 strongly polarized components
Tg ~ 108K
~afew 10 Uas offset

screen distance 25 pc

velocity 36 km/s

anisotropy 1:4
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5 Oct 2
Core ? 4254
Jet 4.7+ 6.0

740.2+14.6
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- variable with time

- strongly varies between sources

- not sSimply related to strong or

weak |SS
Krichbaum et al., 2002, PASA
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0716+714

|
20
Frequency [GHz]

IDV amplitude (Y) often increases with frequency

Krichbaum et al., 2002, and Cimo, PhD 2003




0716+714 & Calibrators
HHT @ 345 GHz
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Variability Time Scale
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Projected velccity of the earth
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Hypothesis:
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Multi-frequency VLBI monitoring of 0917+624

Component Motion in 0917+62
VLBA, 16 GHz
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How does the jet evolution influence the IDV amplitude ?




Multi-frequency VLBI monitoring of 0917+624

IDV amplitude and component flux

(0917462, 15 GHz)
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Flux [Jy]
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If IDV isdueto ISS, then the size of the scintillating components
must play an important role. Therefore:

Perform dense (daily) time sampled VLBI observations with highest
possible angular resolution (high frequency VLBI, Space-VLBI)

Search for structural variability on sub-mas scalesin core and jet
Expect more variability in polarisation than in total intensity
Obtain upper limit for jet speed and Doppler-factor

Determine brightness temperature of VVLBI core (lower [imit)




Summary of sources

Source Iyar Pyar Chi-var comment
0716471 | Continuous rise of 25 % 60% increase in P, | ‘Position angle “Variations in I are
connected to core | swing of 40 deg cowrelated with a rise in
of source from A to B (62 to | P in second epoch.
22). ‘In the last two epochs
‘C&DEVPAis 1&P anticorrelated. P
circa 20 deg. flux density spurious.
0917+62 | No changes in total flux Polarisation Polarisation angle | No changes detected in
{variations within 5%) constant in all 1s constant at the source.
epochs. around 40 deg.
0954465 | Varations of order of 8%. There seemsto be | 15 deg change Some slight changes, but
No detectable trend. a slight decrease 1n | between A, B and | not significant withing
Pin the lastepoch | C,D €LLIOLS.
{of the order of (106 deg to 120
20%) in the core. deg)
0246480 | Varnations of the order of Variations also of | Angle seems to get | Changes observed

15%

the order of 15%.
Most of the
variations take
place in the core.

smaller towards
the end. From =35

deg A&B to—-25
deg C & D.

mailoy 10 polarisation.
No trend i1s recognised..

Impellizzeri et d., in prep.




core: 10% variations in total intensity

40% variations in polarization
10 degreesin EVPA

Impellizzeri et a., in prep.




Uyaniker et al.

1999

21 cm Effelsberg 100m RT

This isthe
total
intensity
image
towards the
CGalactic
anticenter.
The Electric
field
Vertors,
proportional
to the
polarization
intensity, are
overlaid as
bars.

This is the
polarized
Intensity
image of the
d[Me region.
MNow compare
the two
images: the
total intensity
image shows
a complete
anticorrelation
with the
polarization
Intensity
image!



a716+714
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Brightness temperatures
derived from radio IDV:

A slow

.3

1

1.00

.55 fast

normalized flux density
TTT I T T TT | TTTT | T T
11 | I L1 11 | 1111 | 11

T,=1015K to 1017 K

-_,_\_J

(£}

a2

()]

.l

.

[}

[

@ [}
J M ter

n

-]

WL

Er

-~

[‘Q_

s

(]

=
-
-
al “ -
.

L]
ekl
S O & -

L)
-
f"‘

L ]

[

=
IIIIII|III|-.I.I*J-I
LI}
Ll

¥y oo 3 .
b Wiy

*
.

e
ca

noermalized flux denaity

I.I1III|III|III|I

7245

Quirrenbach et al. 1991

0,62 ——T— T
; b0 [
] {J.ﬁB_—::_-_
. vae -

5 GHz flux

omg FH—+H—+—+—++—+—+—+—+—+—+—F—+—++
R .

054 [
DaR - = | I | I | | I | ‘l. Pty
0.0
—D.1

Hi GHD

8 GHz flux

q—
i
N
+
O
i
N
-
-
>
O

alpha (5/8 GHz)

-0z
—n.3

(684 cHE)

1.8 C

e
o
- 4
L}

-ﬂ -4

b C -
Y # o
wr | I 1 I | 1 I 1 | 1 I 1 | I

o230 PERa.g THRT.O o280

I — 2446600 ' Qian et al. 1996, Wagner et al. 1996

[
Lo bty bbby b lal

optical flux

P
0=
w
=]



e ative flux den=ity

elative flus dersity

0716+71 March 2000 campaign
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A coordinated multi-freguency flux monitoring campaign
of 0716+714 (INTEGRAL + ground telescopes)

Imager IBIS
» X-Ray Monitor JEM-X d

Optical Monitor OMC Y T 12
v / Spectrometer SP1 -

/ 2 SED of 0716+714
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Motivation for the INTEGRAL
campaign

o disentangle between extrinsic and source intrinsic contributions to IDV

o violation of IC limit in radio bands should cause enhanced X-ray and
Gamma-ray emission (Compton catastrophe)

e search for correlated variability from radio to Gamma-rays
o search for frequency dependence of the Doppler-factor

e search for electron/positron plasma




0716+714 at cm—wavelengths
(5, 10.7, 32 GHz, Effelsberg 100m)
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Conclusion

 Polarization IDV in VLBI cores detected for several
sources, correlates with single dish measurements

* No IDV In secondary VLBI et components

* High brightness temperatures also at mm-|

* Annual modulation not detectable, If source structure

varies on timescales of months to years

Need coordinated multi-frequency flux and polarisation
monitoring over longer time ranges (months to years)!




