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Adiabatic system: all forces are conservative

-

-

-

-

bility

No possibility of an overstability
Non-adiabatic motion: room to play

Lesur & Papaloizou 2010
Numerics

Klahr, Nelson et al
Here: zero perturbed pressure
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Linearized equations

(assuming no pressure

perturbations)

Dispersion relation:

- Radial epicyclic

- Vertical Brunt-Vaisala

- Perturbative term

(w* = KR) (w2 +
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Criterion

W= tKkp + 0+
Perturb around the radial epicyclic
solution
o5 (Aur2/y+ Ark/) (52)
Positive macd t Im5:—28R -
osltive 1Imaginary component: KR /.2 A2 nr2)2 (,i R)
arowth (kp — N —NZ)"+ (#
r N
e e — 2 2
Instability criterion ORS (AZ K, + ARk R) <0
\ J




]l Disk

- 2
Even if the radial entroy 93 — {_q + (v —1) [p _ <§ _ Q) Z_] } 1
gradient is postive at the OR

midplane, it will be
negative at altitude

H?*O3 3 2
ALK, + Ak = K{p+q—(—+g) Z—}

But the radial pressure
force also changes g \11/2

direction A
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Slow growth rates:

100 orbits or more
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