Unlocking the Secrets of PKS 1502+106:

Synergies between mm-VLBI and Single-dish Monitoring
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The processes giving rise to blazar variability remain still unclear. o 1| | e . infer its absolute position with respect to the jet base. This nuclear opacity profile enables the magnetic field tomography of the jet.
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By combining VLBl and single dish data, we shed light on the %t i% b, ] We also localize the y-ray emission region and explore the mechanism producing the flare. We do so through single-dish flux density
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c ol 1| Red circles denote values resulting from the GP regression and blue Fig. 4. Gaussian process regression curves for the radio light curves in the range 2.6-226.5 GHz.
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2.64 205 + 2 102+ 1.2 148 [106,209] 14 [I1,20]
i T T e L T T e 4.85 137 + 8 71210 154 [111,220] 22 [16,30]
Right Ascension (mas) Right Ascension (mas) Right Ascension (mas) mm-VLBI SuggeSt an accelerat|ng let that bends towards us. 835 9 + 4 53+08 166 [121,233] 39 [24, 43]
2010.47 2010.34 2010.34 . Based on the cross-band time lags, we obtain a nuclear opacity 10.45 86 + 5 4808 178 [129,253] 37 [27.51]
Fig. I. L.Jniforn.wly weighted MODELFIT maps of PKS 1502+106 at 15, 43, and 86 GHZ. Contour levels f:orrespond to -0.1,0.1,0.2,0.4,0.8, 1.6, 3.2, 6.4, and 12.8% of ~3 Jy/beam. A profile and a magnetic field tomography of the jet (Tab|e |) 14.60 67 £ | 4.0+ 0.7 185 [137,249] 46  [35,63]
linear distance of | mas corresponds to about 8.5 pc. Note knot C3, responsible for the energetic ourburst. 15.00 64 + | 38107 178  [132,249] 47  [36,64]
The flare is induced by a shock seen as knot C3 in VLBl maps | X n | |
’ 23.05 39+ 6 2.6 +0.6 161 [113,237] 62 [45,88]
The y-ray emission originates (1.9 £ |.l) pc away from the jet 32.00 40 £ 11 29+ 1.0 235 [142,398] 80 [51,131]
base, well beyond the bulk of the BLR material. 43.05 43 34208 352 [249,522] 102 [76,145]
- - : : 86.24 25+ | 4.0 £ |.1 711 [494, 1086 176 [129,254
This yields a contribution of IR torus photons and/or SSC to : ] : :
R the production of Y rays, while almost negates the contribution Table . Synchrotron opacity structure and magnetic field tomography of the jet. Columns: (1)

frequency, (2) time lag w.r.t. 142.33 GHz, (3) distance of the radio core to the jet base,
(4) magnetic field strength at a distance of | pc from the base, and (5) core magnetic
field strength.

of accretion disk or BLR photons alone.




