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- Hybrid PIC code that retains
relativistic ion dynamics
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- Approximations are ok when the
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- We can treat CRs relativistically!
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- CRs transfer energy to magnetic fields
- Required for CR acceleration for DSA in shocks
-+ Change the CR diffusion coefficients in the ISM

- couple CRs to thermal plasma, heat and push, lead to galactic winds



Resonant and Non-Resonant

- Two different instability regimes
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- Two different CR distributions
“Hot” Drifting “Beam” Like
Power-law distribution
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- All cases trigger instability, with different growth rates
and different saturations. Shaded regions denote
averaged area



Instability Growth Rates for Power-Law

Resonant

Non-Resonant
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Linear theory well predicts the growth of the
instability
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Future work to examine saturation Heating by Landau
Damping!
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Conclusions

- New Hybrid simulation code dHybridR, which
retains fully relativistic ion dynamics. Well suited for
studying systems with CRs

- Simulations of non-resonant and resonant CR
streaming instability agree well with linear theory.
Helictites (Polarization) consistent with (non)
resonant instability for different distributions

- Future works: study of saturation, including
damping and non-linear effects; determination of
diffusion coefficient
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