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Perturbations in a fluid with vorticity
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Perturbations in a fluid with vorticity

’L_}b = Vp (?‘)é

QCT Rosenhead
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M (Mach number)

Perturbations in a fluid with vorticity

r =r/ro, Wy = Woro/cs
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Perturbations in a fluid with vorticity

O(t,r, 0) = \% Z Gwm (1) exp [i (mb — wt)]
P




Boundary conditions




Methods: direct integration
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Methods: continued fraction

y : s - ; Tin\"
dwm(x) = exp (iwox) Z an |1 — -

n=>~0

a9 + Bray + v1a9 = 0,

aoasz + Paas + yoaqy + dgag = 0,

agayg + [P3as + yzae + d3a1 + £3a9 = 0,

agas + Paayg + yaas + 04a9 + £4a7 4+ (4a9 = 0,

asag + Psas + Yysa4 + dsa3 + €5a9 + (sa1 + nsag = 0,

agar + Peag + Yeas + deaq + cgasz + (gao + neai + A¢ag = 0,

arag + Pray + yrag + 07as + c7aq + (ras + nrag + Aray + prag = 0,

agag + Pgag + ygar + dgag + cgas + (gaq + ngas + Agag + puga; + vgag = 0,

Apldntl + .Bna'n + Ynn—1 + '§na'-n.—2 + €pQn_3 + Qna'n—él + Nnln—5 + /\-n.a--n.—G = Hnln—7 + VpQpn_8 + ‘Enan—g — [:]e for n = 9



Methods:

continued fraction
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Results

m =2
acirc = 2.0 Ocire = 4.0
Method Re(w) Im(w) Re(w) Im(w)
DI —0.2738630610(6) —0.030470272(6)  +0.8519075782544 +0.005030287188(6)
CF —0.2738630610(1) —0.030470272(5)  40.8519075782544 +0.005030287188(8)
m=23
Qcire = 2.0 ocire = 4.0
Method Re(w) Im (o) Re(w) Im(w)

DI —0.313570188531(6) —0.003311230409(6) +2.00568207201(1) +0.002400344286(5)
CF  —0.313570188531(2) —0.003311230409(3) +2.00568207201(0) +0.002400344286(4)




Results
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Results
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Results
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Final remarks

* Systems with ergoregion but no event horizon present an
instability

* The ergoregion instability is a large-m phenomenon

* The vorticity tends to diminish the instability of the system
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