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Vortices are closely coupled with/generate density waves (turning subsequently
mto shocks) qougling 15 ot linear origin; it 157 <. 1S5 Syen il gz filcgny el
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DU torbalance between heating and cooling, seli=gravitating discs

Sty a quasi=sicadys, selistcgul atcd sravitorrbulenisiate (IS0ICyct
2122000620075 WerconsidCionsiagmentmz discs)

[DERSILAWEVESE most comimonly considered i scl=gravitatimnge discs,

1vemain coal of the present stdy s torunderstand thel Spectfic
\PYOperies  of Yoriex: evolutiorn in a quasi=Steady) erayitotbulernt
Staie

ImplicatioRs o pIanetesimal ormaton

[ perspective, stuchra study-will allow s, 16 seei the VoreX: tiapping
mechanism: can stillibe; Cicetive 1 the presence; ol seli=gravity,
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Fus A Basic Keplerian shear: flow
— (- V)u, —glle— _ _ ug=(0; -g€x), g=L.5.
o Oy - 2! Shearing sheet rotates with &
arr arr | X-radial coordimate
— + V- (Uu) — glz— = 7 ' Y-azimuthal coordinate
r_'jf |, o ay ¥
P=(~—-1 ~= ;_'IF INumecalianalysisinrthe
T localimodel allomwsHinlics
Ay =4dnGEa(z). numercal resoluiion thantihc

globaINdiscrapploach:
w(v,u,)= perturbed velocity relative tormain Keplerian shear tlow: 1z,

2 — surface density, [~ — pressure, (U — internal energy, 1/— gravitational potential,
Simple cooling law: constant cooling time v —200= > 3Ot ( , Gammie 2001
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7 EUIS codersimediiorthershicatimg shcet (Gammic 20015

Johnsenras G ammic 2005 2005)
— Witlhrmediicd tieaimeni oiadvection by latge
KepiCrian veloeity (FARGOISchcme; Wassei2000)

Shicanm sheeibolndamn condionsyIHawicy Cirals 905 Sl
im BC 1s done by means of FARGO) scheme

A Ro1Sson cquatiion oEsCliESiavibyATs SelVed viaEE IS chniigie
moednicd orshCANng COOLUMAES
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Stage 2——»
Stage 3
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OuEplois 1

Stmulations offtheradjustment off & single voriex: Mo scli=gravity (Bodo et al. 2007)
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final stages 3-4

OuEplots

Stmulationsf ol theradjustment off 2 simglevortex, N0 seli=gravity (Bode et al. 2007)
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Ri(z,y) = S_'-'EEDL ] EI{;I_."H._, y;}ﬁf{;ﬂ + ;[.'r?-y + -y'r:ld;c;dy:
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SEPVA(CubICHE) Speciianbo i CaSEsiatie, sttongly anisetopicidUCoN e nain:
KeplCrian S oW

= Spectrimi i the seli=gravitating case is broader than that i non=seli=gravitating
case — scli=gravity: opposes myerse cascade o power towands, langer scales
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Conelusions
1 Se lf-gravﬂ:y prevents the development of long-lived vortices,

_|__ e l(l dl C :,'I’l{)l’”F-'l\/\-‘(I (ll’l(| rmrlglerlr Structures.

HEY,

L

1 Yortices generats dengity waves (snoclss). The dynamics of vortices
and denszty waves are strongly coupled due to inhomogeneity

(shear) of Keplerian rotation. Coupling persists even in the linear
theory
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Irnolications for plangiesiszel forrrieilor)
1 It seems difficult for such vortices to trap dust particles. [t still

.J
urappeds patclessshouldicollapseoi Dy ST OWiarSCli= S raviiy,
UICKA Y Beforc transicnb OyCrpressune creatngit gets shiearca away;
and dISperse (Stidy/ 1 progiess)

Tuebingen 2 March 2009



JHaanke Vo

PapeiRis availablcadi:
AIXIVEOB AL LG A(IVINRASS 20005 mipress)

Tuebingen 2 March 2009



	Vortices in Self-gravitating Gaseous Discs
	Outline
	Dynamics of vortices in non-self-gravitating discs and their role in planet formation
	Slide Number 4
	Model description and numerical techniques
	Slide Number 6
	Slide Number 7
	Influence of self-gravity on the vortex dynamics
	Slide Number 9
	Slide Number 10
	Slide Number 11
	Slide Number 12
	Slide Number 13
	Slide Number 14
	Slide Number 15
	Slide Number 16
	Slide Number 17
	Conclusions
	Thank you��Paper is available at:�arXiv:0901.1617 (MNRAS, 2009, in press)

