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“‘No possibility exists at this
time of forming any hypothesis
on the formation of the jet, the
physical state of its material,
and the mechanism which
connects the existence of the
jet with the observed radio
emission”

Baade & Minkowski, 1954

000 light years

Roder, Wielgus+ 2025, JWST

Baade 1956, optical pol. 200°
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AGN anatomy: jet launching & upstream structure
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AGN anatomy: jet launching & upstream structure
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The first EHT campaign (2017): AGN sample
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The first EHT campaign (2017)
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Very long
baseline
interferometry
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The first EHT campaign (2017): Highlights
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Geometric
model fitting
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Total intensity
modeling
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Fractional linear polarization
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Brightness temperature

Sy

6212

T, = 1.22 x 102 (1+ 2) [K]

e Dblackbody equivalent temperature

e independent of distance to source

Jan Roder (IAA-CSIC)
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Brightness temperature

May. 28, 2015 - Jun. 04, 2015
Cycle 197

T, = 1.22 x 102 Sy (1+ 2) [K]
0212

e Dblackbody equivalent temperature

e independent of distance to source
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Brightness temperature

S

12

T, = 1.22 x 10 92;2 (1+2) [K]
e Dblackbody equivalent temperature
e independent of distance to source

e proxy for temperature of synchrotron
emitting electrons
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AGN sample
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Evolution of core Tb with v
obs
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The Blandford-Konigl model
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-
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Consistency with the Blandford-Konigl model
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Consistency with the Blandford-Konigl model

e Changes in radial evolution of magnetic field strength
= would alleviate 6-v-dependency

e Deviation from equipartition (particle kinetic energy vs. magnetic energy)
= would only alleviate impact of 6 on T, not of Son T,

e Transition from a parabolic to a conical jet geometry
= we find 6 o< °7; closer to a paraboloid than a cone

e Variable Doppler factor, energy balance and viewing angle along the jet

T ~ V—0.95
BK flat Sv 8_‘1 Tb 0b~ v—0.65
0~v S ~ y-045

Jan Roder (IAA-CSIC) HERA September 2026
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Magnetic field strength along the jet
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Magnetic field strength along the jet

Consistent  with

estimates
accretion disks
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e efficient energy conversion?
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e decreased optical depth at high frequencies?
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for
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Summary

e Circular Gaussian model f|tt|ng
o total intensity & fractional polarization structure of eig

o 230 GHz core T, consistent with low-frequency re
RadloAstron |mproves plcture (less resolutlon ligditation at low frequencies)

e Blandford-Konigl model insufficient to ex
e * variations in radial magnetic fie
parabolic instead of conical geo
Deviations from equipartition...
...or of the Doppler factor are ne

©

the black hole
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What's next?

Beyond 2017 |
At least 60 more sources available from
EHT observations in subsequent years

° Beyond 230 GHz ¥
; - First set of EHT AGN observatlons at
- 345 GHz (Plavin et al., submitted to ApJ)

. ,Bejond the Blandford-Konigl mo
Develop-more consistent model =
reflecting observed trend acros

o Dedicated proposal?




