Shear Alfvén and magnetosonic waves
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Magnetohydrodynamic Waves

» Left: Shear Alfvén waves propagating parallel to Bg
» The displacement £ is orthogonal to By and k
» These are transverse waves
> Right: A magnetosonic wave propagating orthogonal to By

» The displacement £ is parallel to k but orthogonal to By
» These are longitudinal waves



Properties of the shear Alfvén wave

v

The dispersion relationship is w? = kﬁ Vf\

v

The wave is transverse
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The restoring force is magnetic tension

v

No propagation orthogonal to By
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The displacement vector £ = £,X is orthogonal to both
Bo = Boﬁ and k = kL)“{ + kHi
Shear Alfvén waves are incompressible
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» Since k - £ = 0, the linearized continuity and energy equations
show that both p; and p; are 0



