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Turbulence is a source of viscosity
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This term believes like a viscous tensor
,
and transports

angular momentum .

Effectively , it's a diffusion of momentum , coming from
the advection term , adverting momentum out of a
gaussian surface .

Reynolds eskers behave like a viscous term
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Equivalence turbulence and viscosity
.

This "momentum diffusion
"

is in fact a pressure .

So
, we c-

will
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The stress is

proportional
to the pressure .

The causality is
correct here

.

The
stress generates a pressure
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Two different ways to write it . Both physic-1 .
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sit is plop to a levyht . H is the sonic scale
,
the last

isotopic letyth .

The size of the eddies is H .

The speeds
are still ther mel
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If a is constant
,
it's possible to solve analytically for several

dish phenomena .
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turbulence

what leeds to turbulence - Rayleigh criterion
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Decompose the flow into base hime- indepart ) and perturbation
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The perturbation equations are thus :
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Now consider the perturbation as a Fourier mode x
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tuff it gL2 ; then the flow is stable.
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This frequency is called epicyclic frequency ,
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f- - deer L2 is the case for Keplerian Disks .
So
, they are stable .

dear

⇒i.
Equivalent statement : the angular momentum must increase outward
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The sign of E is the same sign of (2-q) . So
,
the condition 2-of >

O

dr

for stability is equivalent to dlldr so
,
or L increasing with distance . Let

us understand it (show slides)
-
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STABILITY INSTABILITY
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friction between A and B makes A sow friction between A and B makes A slow
down

.
It loses (angular) momentum and down

.
It loses (angular) momentum and

Jumps to an orbitof lower L, inwards . Jumps to an orbitof lower L, outwards .

; ,

since the orbit of lower angular momentum is outward
, if A loses angular

- must move out word . B gaining angular momentum must move inward .

The rip sway and the situation is unstable .


