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Outline

	 - Model equations
	 - Including electron inertia "for free"
	 - Comparison with linear theory
	
Basic Idea:  

-  Starting with F=ma and Maxwell's equations, assume as little as possible, but
	 -   Use a generalized Ohm's law for determining E
	 -  Assume quasi-neutrality
	 -  Neglect the displacement current
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3 waves obtained simultaneously, agree with theory
(shear Alfven, whistler, ion-acoustic wave)

x

z

B0 = B0 ẑ

Particles:
 ( z, vx, vy, vz )

Fields:
( Ex , Ey ,Ez ),  ( Bx, By ),  ( ux, uy )

k = k z
^



g
wr

Simulation shows proper ion landau damping of ion-acoustic wave

Ion acoustic wave is obtained by assuming adiabatic electrons:  dpe=Te dne
in the generalized Ohm's law



Summary

The model works very well!

	 - Low-moment model that assumes very little works quite well
	 	 -  assumes quasi-neutrality
	 	 -   neglects the displacement current
	 	 -   a simple electron closure

	 -   Whistler and shear Alfven waves agree with linear theory
	 -   Ion Landau damping of ion acoustic waves agrees with linear theory

Next step is to try model on a nonlinear problem.
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