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Fig. 1. Array of 10 VLBA antennas together with additional 14 stations. Themaximum baseline proje
tion between Brewster (USA) and HartRAO (South Afri
a)is 
lose to the limit of earth-based VLBI.
Fig. 2. Diagramsof power-law indi
es(line's slopes) ofbrightness tempera-ture gradients withdistan
e to the 
ore(left) and with jet
omponent size(right) at 2.3 and8.6 GHz.

Abstra
tWe present results of simultaneous dual-frequen
y (2 and 8 GHz) VLBI observations of12 a
tive gala
ti
 nu
lei with prominent jets. Spe
tral properties together with evolution ofbrightness temperatures in the jets are dis
ussed. Measured sizes and brightness temperaturesof VLBI features are found to be 
onsistent with emission from relativisti
 sho
ks dominatedby adiabati
 losses. Jets with di�erent regimes of magneti
 �eld orientation to the lo
al �owdire
tion are demonstrated and dis
ussed.
Observations and Data Redu
tionThe observations were made simultaneously at 2.3 and 8.6 GHz with parti
ipation of all ten VLBA antennasand up to nine geodeti
 and EVN stations (Fig. 1) in framework of seven sessions of RDV (Resear
h &Development � VLBA) long-term VLBI proje
t. Four intermediate frequen
ies of 8 MHz wide ea
h werere
orded making up 32 MHz bandwidth with 16 spe
tral 
hannels. The data were 
orrelated at the VLBA
orrelator in So
orro with 4 se
 integration time, and were 
alibrated in the NRAO Astronomi
al ImagePro
essing System (AIPS) using the te
hniques adopted for subarrayed data sets. Phase 
orre
tion for residualdelays and delay rates was done using FRING with 4 min solution intervals and spe
ifying a point-sour
e model.Self-
alibration and hybrid mapping as well as model �tting was performed in DIFMAP (Shepherd et al. 1994).In model �tting we used a minimum number of 
ir
ular Gaussian 
omponents that being 
onvolved with therestoring beam, reprodu
e the observed stru
ture.
Dis
ussion We sele
ted 12 a
tive gala
ti
 nu
lei (out of 222 observed in the RDV31-37 sessions) with prominent jets having at least 3 jet 
omponents at both frequen
ies for analyzingbrightness temperature evolution as a fun
tion of (i) distan
e to VLBI 
ore, r, (ii) size of jet 
omponent, d. Information of �uxes, sizes, and positions has been obtained from model �tting ofself-
alibrated data of ea
h sour
e. In both 
ases the dependen
ies 
an be des
ribed well with power law fun
tions Tb ∝ r−k and Tb ∝ d−ξ. The power law index k varies between 1.2 and 3.6 withthe average value of k 8 GHz ≈ k 2 GHz ≈ 2. The power law index ξ varies between 1.4 and 4.3 with the average values of ξ 8 GHz = 2.7 and ξ 2 GHz = 1.9. Diagrams of �tted indi
es k and ξ are shownin Fig. 2.

The dependen
e of Tb ∝ d−ξ that also takes into a

ount a VLBI 
ore 
omponents may be usedfor testing a sho
k model suggested by Mars
her (1990). In this model ea
h of the jet 
omponentis an independent relativisti
 sho
k and emission is dominated by adiabati
 energy losses. It is alsopostulated power law energy distribution N(E) d E ∝ E−s d E, and the magneti
 �eld that evolvesas B ∝ d−a, where d is a transverse jet size, a is an orientation parameter of magneti
 �eld tolo
al jet dire
tion (a = 1 in 
ase of transverse orientation, a = 2 for longitudinal orientation). Weassume also the Doppler fa
tor to be 
hanging weakly within the dete
ted jet. Then, as it is shownby Lobanov (2000) the model value of the brightness temperature of ea
h jet 
omponent, Tb, jet,
an be related to the measured brightness temperature of the 
ore (as an extreme end of the jet),
Tb, core, as Tb, jet = Tb, core(djet/dcore)

−ξ, where d represents the measured sizes of the 
ore and jet
omponents, and ξ = [2(2s + 1) + 3a(s + 1)]/6. Sin
e spe
tral index α = (1 − s)/2, we obtain
ξ = a + 1 − α(a + 4/3). Now, having ξ determined from the data, we 
an test the sho
k model by
• 
omparing jet brightness temperatures predi
ted by the model with those from the data;
• 
hoosing the appropriate pair (αmod, a = 1) or (αmod, a = 2) by 
omparing with observed jetspe
tral indi
es taken after applying 
ore shift 
orre
tion (Kovalev et al. 2008);

• for the �nal test we have used the results of VLBA polarisation observations where themagneti
 �eld orientation is dire
tly dete
ted.The results of su
h an analysis are presented here for BL La
 1823+568 and a quasar CTA 102.In both 
ases the modeled brightness temperatures are 
onsistent with measured values. The
on
lusion about perpendi
ular B-�eld orientation in 1823 + 568 is supported by polarisationmap at 8.4 GHz (Pushkarev et al. 2008). In the quasar CTA 102 the sho
k model predi
tsthat both orthogonal and parallel magneti
 �eld orientations are possible, and it is 
on�rmedby MOJAVE (Lister&Homan 2005) observations of this sour
e. In the innermost part of thejet the magneti
 �eld is transverse, while in more distant parts it is be
oming longitudinal,implying dissipation of sho
ks and 
reation of polarisation sheath around the jet.Referen
es M.C. Shepherd, T.J. Pearson, G.B. Taylor, 1994, BAAS, 26, 987Y.Y. Kovalev, A.P. Lobanov, A.B. Pushkarev, and J.A. Zensus, 2008, A&A, 483, 759A.P. Lobanov, 2000, A&A, 364, 391A.B. Pushkarev, D.C. Gabuzda, V. Bezrukovs, MNRAS, 2008 (in prep.)M.L.Lister, D.C. Homan, 2005, 130, 1389


