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guide simulations?

How can we use semi-analytical models to
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BLJet: a new all-zone model

Extension of agnijet (e.g. Markoff and Nowak 2001)
e Focus on jet dynamics and energetics

e Account for entire outflow




BLJet: a new all-zone model

Jet nozzle/corona:
power Uj, temperature T,
magnetization oo > 1,
radius Ro




BLJet: a new all-zone model

Jet nozzle/corona: Magnetic acceleration
power Uj, temperature T, region:

magnetization oo > 1, distance Zyjss,

radius Ro magnetization oy <1,




BLJet: a new all-zone model

Jet nozzle/corona:
power Uj, temperature T,
magnetization oo > 1,
radius Ro

Magnetic acceleration Outer jet:
region: non-thermal
distance Z;ss, tail
magnetization oy <1, N(y) ocy=P




Magnetically accelerated jets
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Magnetically accelerated jets

10° - .
— Lorentz factor 4(z)
— Magnetization o(z)
10!
10°
¥ (2) o« (2/Zacc)®
1 ‘ ‘ ‘ ‘
10 10° 10" 10° 10° 104 10°

log(z) r,

Lucchini et al. 2019



Magnetically accelerated jets
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Modelling M87

e Large BH mass + vicinity — Event Horizon
Telescope target

e VLBI mapping of jet profile

(b) EVN image at 1.6 GHz
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Modelling M87

e Large BH mass + vicinity — Event Horizon (9 MERLIN imagoat 1 Gz

Telescope target
e VLBI mapping of jet profile
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Modelling M87: collimation profile
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Modelling M87: collimation profile
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Modelling M87: collimation profile
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Modelling M87: collimation profile
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Modelling M87: pc-scale core SED
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Modelling M87: SSC-dominated core
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Modelling M87: SSC-dominated core
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Can’t match X-rays with SSC from the jet base!



Modelling M87: SSC-dominated core
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Can’t match X-rays with SSC from the jet base!
High o and high T — high synchrotron luminosity



Modelling M87: synchrotron-dominated core
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Modelling M87: synchrotron-dominated core
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Radio/X-ray emission fit by thermal+non-thermal synchrotron



Modelling M87: synchrotron-dominated core
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Radio/X-ray emission fit by thermal+non-thermal synchrotron
Black body (host galaxy?) dominates optical/IR



Modelling M87: synchrotron-dominated core
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Low jet power: Pj,; ~ 10%3 ergs™



Modelling M87: synchrotron-dominated core
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Low jet power: Pj,; ~ 10%3 ergs™
Particle acceleration close to BH: z4;ss 100 Rg, 0 > 1



Modelling M87: synchrotron-dominated core
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Low jet power: Pj,; ~ 10%3 ergs™
Particle acceleration close to BH: z4;ss 100 Rg, 0 > 1
Compared to EHT simulations: “high” P;, low Ly models favoured



Modelling M87: pc-scale SED+3FGL
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IC from the core far below 3FGL!
Suggests different origin of y-ray emission

e.g. spine/sheath, hadronic, kpc-scale...



M87 vs nearby blazars
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M87 vs nearby blazars
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Broken powerlaw
BLJet
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