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Smooth variation within one wave family

(a) A simple wave
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State 1

State 2

Two plasma states linked across an interface
Each state: ρ, p, u, B

(b) A finite discontinuity
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Fast / slow: shock or rarefaction
Alfvén: rotational discontinuity

Shaded fan: rarefaction; contact at rest

(c) An MHD Riemann problem
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2 Fast connections

Slow connections

Alfvénic rotations

Contacts

Each point represents two linked states
Schematic connection families

(d) A Riemann map


