
 

KelvinHelmholtzinstabity
Consider two regions
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In region2 abovewhere v to i.e for z 0
the exponentially growing solution net he is ruled
out physically because it diverges at large z
Thus the pressure perturbation mustbe
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To 1st order inthe velocity perturbations Svz
Euler'seq reads in region2
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Now we consider the boundary surface S
and how it changes its velocity in 2 Cgt greate
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Now set this into Eg 1
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Equivalently for region1
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This into Eq 2 we get
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Finally there mustbe pressure balance at the boundary
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Quadratic eq in w and the solution is
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2 Another way Imagine two packets of fluid
one with another with ut du
and they mix

Region 1 Region
velocitiesbeforemixing v

f
ut du

velocities aftermixing Ut f du ut f du

Becauseofmomentum conservation
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Now calculate the change in specifickineticenergy
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Mixing releases him energy which
grows the instabilityfurther
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higher density contrast slower growth
higher velocitycontrasts faster growth
Smallest scales highestk growthe fastest


