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Models for Blazar Jets

Image Credit: IPAC CalTech



Particle Acceleration Mechanisms:
1st & 2nd Order Fermi Interactions

Eermi I:
Shock Acceleration (+) & Adiabatic Expansion (-)

Particles gain energy from shock crossings in proportion to
the energy they already have, and can pass through a shock
region multiple times

Fermi ll:

Hard-Sphere Scattering off of Stochastic
MHD Waves

Particles always gain energy from stochastic
scatterings in the head-on approximation due to
the bulk motions in the jet.




JAbdo et al. 2011 (Mrk 421) Particle Energy Loss Mechanisms:

_ SN Synchrotron, Inverse Compton, Photo-pion Cascade
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Fokker-Planck Electron Transport Equation

Escape Injection

N is the number of electrons with
respect to the electron Lorentz

factor.
e This version of the equation can

be solved analytically, although
generally | employ a more
accurate accounting of the

inverse Compton processes.
« An analogous equation is solved
for the proton population. Lewis, Becker & Finke (2016)
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- A Simplified Analytic Electron Distribution with
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- How Acceleration Processes Impact Spectral Features
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- I'hespectral shape Is dictated in

~ partbytheshape of the particle
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~ Historical 1XS 0506+056 Data @
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Questions?
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