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VLBA-high energy monitoring

7mm VLBA (monthly) + long-term (2-20keV ) RXTE (2-3 times
per week):
3C273    3C279   1510-089    BL Lac    3C111     3C 120

Our current programs of VLBA mm-monitoring

Polarization monitoring

Starting in March 2005
7mm VLBA  (monthly) +  R-band Lowell Observatory
                                                        Crimea Observatory
                                             (2-3 times per month)
CTA26  3C 111  0420-014  OJ287  1156+295  3C279
1510-089  BL Lac  CTA102  3C446  3C454.3



VLBA mm-monitoring

•Short timescale of the
variability ≤ 2-3 week
• Fast separation of
knots from the core
• Different trajectories
of components.
• Some moving knots
are brighter than the
core
• Trailing components
• Jet bending
• Compact knots and
diffuse features

Contours are in
factors of 2 starting
at 11 mJy/beam.
The restoring beam
is 0.38×0.14 mas
at PA=-9o.



High and Low States of Activity in the Inner Jet of the Quasar 3C 279

7mm Core Light Curve

Wehrle et al. 2001
Lister, Marscher, & Gear 
1998
Jorstad et al. 2001
Jorstad et al. 2005



Multiwavelength Light Curves

• High activity in 1996,
1997.5-2000,  & 2004-
2006
• The strongest flare in
2001
• Quiescent state in
1997 & in 2003



Correlation between X-ray Flux and Core Brightness

X-rays lead the core flux variations
by 120 -20

+80 days
The ejections precede the peaks of
the core flux by 90±50  days



Jet Direction

Speak =17 Jy/beam,  beam=0.38×0.14 mas2

at PA=-5o . The lowest contour is 20 mJy/beam.
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Superluminal Motion
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Deriving of Jet Parameters

Time Scale of Variability
Burbidge, Jones, & O’Dell
1974, ApJ , 193, 43
Δtvar = dt/ln(Smax/Smin)

Variability Doppler Factor
δvar = aD/[c Δtvar (1+z)]
D - luminosity distance
a =1.6s
s - VLBI size of component
c - speed of light
z - redshift

I. βapp =βsinΘo /(1- βcosΘo)
       β=√ 1 -Γ-2

II.    δ= Γ-1(1- βcosΘo)-1

Jorstad et al.  2005



Parameters of the Jet in the Quasar 3C 279

Obs During a high activity period:
Γ≈17,  Θo ≈ 2o,  δ≈20
During the strong 2001 flare:
Γ≈15,  Θo ≈ 0.6o,  δ≈30
During a quiescent state:
Γ≈5,  Θo ≈ 6o,  δ≈10



VLBA mm monitoring in the GLAST era

1. Monthly monitoring of a sample of ~35 EGRET blazars  at 43GHz

Time sequences of images
     → apparent motions
(usually superluminal)
     → sites of flux
increase/decrease
Ultra-high resolution:
subparsec for low-z objects,
parsecs for high-z (angular
resolution ~ 0.1 milliarcsec at
43 GHz)
Time of ejection and light
curves of superluminal
components
 Total and polarized
intensity maps along with
modelling parameters of jet
components will be posted at
our website:
www.bu.edu/blazars/



Polarization Maps of Quasars



Polarization Maps of BL Lac Objects

 Identification of components across epochs 
Orientation of magnetic field
Degree of ordering of magnetic field
Changes in magnetic field structure



 X-ray fluxes & spectral index: RXTE (3C279, 3C273
    1510-089, 3C111, 3C120, BL Lac)
 Radio fluxes & polarization: 
 UMRAO database - 4.5, 8, & 14.5 GHz
 Metsähovi database -  37 & 22 GHz
 IRAM -  90 & 230 GHz, perhaps SMA
 CARMA calibration data  - 90 & 230 GHz
 Near-IR/optical total flux: 
    Liverpool Telescope, Lowell Obs., U. Nebraska, 
    Perugia U., Crimean Astrophys. Obs., many others

Multiwavelength Monitoring


