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Abstract

The broadband spectra of majority of luminous blazars are dominated by high energy component peaking in ~y-rays which is thought to be produced by Comptonization of radiation from outside the
jet. We study the dependence of Compton dominance (the ~y-ray-to-synchrotron luminosity peak ratio) on the jet magnetization (the magnetic-to-matter energy flux ratio) and on the location of the
emission region (the 'blazar zone'). We perform calculations for two extreme cases of external photon field geometries, planar and spherical, and including broad-line region and dusty torus. We also
include radiation from flat accretion disk. We find that the jet magnetization corresponding to typically observed high Compton dominance is of the order of 0.01(9jet|')2 for flat geometry models
and 0.1(6’jet|')2 for spherical models. These results disagree with recent measurements of jet magnetization based on the frequency-dependent shifts of radio-core locations which indicated that the
jet magnetization is of the order of unity. This may indicate that blazar radiation takes place in reconnection layers or in weakly magnetized spines of transversely stratified jets.

Spherical geometry models

Observations indicate that spectra of the majority of flat spectrum radio quasars (FSRQs) are
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Conclusions

External radiation geometry and Compton dominance

- too large Vg’yer?k at distances r < 0.03 pc and low radiative efficiencies at r > 3 pc
seem to favour the location of the blazar zone in FSRQs within a distance range 0.03 — 3

PC,

- typical values of FSRQ Compton dominance parameter, g ~ 10, can be recovered within
a distance range 0.03 — 3 pc for o ~ 0.1(6;I")? in case of spherical BLR and HDR and
o ~ 0.01(6;I)?2 for their planar geometries,

- due to the value of ~ being fixed by the fixed dissipation efficiency mgiss and
vBLrR/VHDR ~ 30, the spectral peak of ERC(HDR) is located at ~ 30 times lower

7 energy than the spectral peak of ERC(BLR); noting that v2%% ~ (n,/nc)? MeV, the
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Left panel: C vs radius for spherical and flat geometries of external radiation sources. Black the possibility that jets in blazars are magnetically very inhomogeneous and that most blazar
dotted line is a total ¢ for spherical case and black solid line presents a total ¢ for planar emission takes place in weaker magnetized sites being associated with reconnection layers
geometry. Right panel: Compton dominance parameter g vs radius for different external source and /or the jet spine region. (see Nalewajko et al. 2014, ApJ, 796, 5).
geometries and values of magnetization o For a broader view of this topic see Janiak et al. 2015, MNRAS, 449, 431.
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