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@ KUTATASI TERULETEK

* KORONG-BOLYGO KOLCSONHATAS vizsgalata numerikus hidrodinamikai és
N-body szimulaciok segitségevel (GPU és parhuzamositott CPU kodokkal)

* BOLYGOKELETKEZESI ELMELETEK vizsgalata kulonos tekintettel a korong-

bolygd kapcsolatara, planetezimalok dinamikajara, valamint kuldonbdzd tipusu
bolygomigraciokra

* PORTRANSZPORT ES PLANETEZIMAL-KELETKEZESEK vizsgalata proto-
planetaris korongokban, részecske- és kétkomponensU folyadék modellekkel

* BOLYGORENDSZEREK KAOTIKUS VISELKEDESENEK és hosszUidej( stabilita-

sanak vizsgalata hatékony kaoszdetektalasi modszerekkel és nagypontossagu
numerikus integratorokkal

* NAGY FELBONTASU INFRAVOROS SPEKTROSZKOPIAI megfigyelések ESO
VLT/CRIRES muszerrel, protoplanetaris korongok molekularis abszorpcidjanak
és emisszidjanak modellezése radiativ transzfer modszerrel

* PROTOPLANETARIS- ES TORMELEKKORONGOK nagyszogfelbontasu radio-
interferometrias képek (ALMA és MATISSE mdiszerekkel) modellezése radiativ
transzfer modszerrel
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* NAGY FELBONTASU INFRAVOROS SPEKTROSZKOPIAI megfigyelések ESO
VLT/CRIRES muszerrel, protoplanetaris korongok molekularis abszorpcidjanak
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* PROTOPLANETARIS- ES TORMELEKKORONGOK nagyszogfelbontasu radio-
interferometrias kepek (ALMA és MATISSE mUszerekkel) modellezése radiativ
transzfer modszerrel
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@ BOLYGOKELETKEZES ELMELETE ES PROBLEMA

aggregacio: porszemcseméret ndvekedése (dpor: LM — cm)

koagulaciod: kialakulnak a planetezimalok (dpor: cm — m — km)

bolygdmag-keletkezés: planetezimalok 6sszeolvadnak — foldszerl’ bolygémagok (Mp ~1Ma)
izolacio: elfogynak a planetezimalok (Mp ~10Mg)

oriasbolygodk: kritikus tomeg felett (Mp>15Mag) a gazakkrécié megszalad

o 0 A~ WD~

gap: résnyitas a korongban (Mp =M;)

~105 ~106 ~5x10° id6 (év)
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& KUTATASI EREDMENYEK

Trapping of giant-planet cores - I. Vortex aided trapping at the outer
dead zone edge, Regaly, Zs.; Sandor, Zs.; Csomads, P.; Ataiee, S., MNRAS,
2013, MNRAS, 433, 2626

* migration of giant-plant core is indeed not halted at dead zone edges
* temporary migration trapping occurs only if vortex is formed
* anticyclonic vortices might act as planetary cradles
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Asymmetric ro-vibrational CO lines as a sign of an embedded giant-
planet, Regaly, Zs.; Kiraly, S.; Kiss, L. L. 2014, ApdJ, 785, L31

* embedded giant-planet makes the disk eccentric inside its orbit
* planet-caused disk disturbances have special near-IR spectral features
* giant-planets can be detected by CO near-IR line asymmetry
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Dust depletion and accumulation in pressure maxima of transition disks,
Sandor, Zs,; Regaly, Zs.; Tarczai-Nehéz, D., in prep

* pressure maxima formed at gap or dead zones edges are dust traps
* dead zone edge can act as a dust “vacuum cleaner”
* dead zone can be depleted in mm-sized dust in ~0.5Myr
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dze -dze:

2

Dust depletion and accumulation in pressure maxima of transition disks;
Sandor, Zs,; Regaly, Zs.; Tarczai-Nehéz, D., in prep

* pressure maxima formed at gap or dead zones edges are dust traps

* dead zone edge can act as a dust “vacuum cleaner” 20 40 0 10 2

X (AU)

* dead zone can be depleted in mm-sized dust in ~0.5Myr

0.4

Interpreting Brightness Asymmetries in Transitional Disks: Vortex at

Dead Zone or Planet Carved Gap Edges?, Regaly, Zs.; Juhasz, A.; Tarczai—
Nehéz, D., in prep

-0.4

* vortices can be formed in gap carved by a planet or dead zone edges

* vortices disappear for gap-cases and remains long for dead zone cases =

o
Q

» dead zone or gap edge vortices scenarios (planets being in born or already ;"

v
ja}
[a]

formed) can be distinguished by ALMA images

-0.4 DZE-model, AR{ze=1Hdze|
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Chaotic transients and fractal structures in planetary feeding zones: An {a)
extended formula to the isolation mass, Kovacs, T,; Regaly, Zs. submitted :
to ApdL

* evidence of fractal structure of the feeding zone
* provide approximation of a precise isolation mass .
* replenishment of the feeding zone due to the dissipation force 32/2 |

Azimuth angle
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Chaotic transients and fractal structures in planetary feeding zones: An
extended formula to the isolation mass, Kovacs, T,; Regaly, Zs., submitted
to ApdL

* evidence of fractal structure of the feeding zone
* provide approximation of a precise isolation mass
* replenishment of the feeding zone due to the dissipation force

Estimating the age of giant planet in HD95086 via ALMA observations,
Regaly, Zs.; Juhasz A; Modr, A.; Sandor, Zs.; Kovacs T., in prep

* only planets in eccentric orbit create spiral patterns
* gpiral structure evolution is independent of planetary eccentricity
* planetary age can be inferred by spiral
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* only planets in eccentric orbit create spiral patterns
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extended formula to the isolation mass, Kovacs, T,; Regaly, Zs., submitted
to ApdL
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* provide approximation of a precise isolation mass
* replenishment of the feeding zone due to the dissipation force
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* gpiral structure evolution is independent of planetary eccentricity
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Chaotic transients and fractal structures in planetary feeding zones: An
extended formula to the isolation mass, Kovacs, T,; Regaly, Zs., submitted
to ApdL

* evidence of fractal structure of the feeding zone
* provide approximation of a precise isolation mass
* replenishment of the feeding zone due to the dissipation force
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Chaotic transients and fractal structures in planetary feeding zones: An
extended formula to the isolation mass, Kovacs, T,; Regaly, Zs., submitted
to ApdL

* evidence of fractal structure of the feeding zone
* provide approximation of a precise isolation mass
* replenishment of the feeding zone due to the dissipation force

Estimating the age of giant planet in HD95086 via ALMA observations,
Regaly, Zs.; Juhasz A; Modr, A.; Sandor, Zs.; Kovacs T., in prep

* only planets in eccentric orbit create spiral patterns
* gpiral structure evolution is independent of planetary eccentricity
* planetary age can be inferred by spiral

Collisional N-body simulation of planetary core growth, Forgacs—-Dajka,
E.; SUli, A.; Regdly, Zs.; Kovacs T.; Dobos, L., in prep

« comparison of Runge-Kutta & Hermite integrator schemes
* final core mass depends on the collision factor
» final core mass depends on the initial condition?
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Elapsed time: Q.0 yr; Collision Foctor: 2.0
Chaotic transients and fractal structures in planetary feeding zones: An
extended formula to the isolation mass, Kovacs, T,; Regaly, Zs., submitted ask ]
to ApJL g :
* evidence of fractal structure of the feeding zone o4t E

* provide approximation of a precise isolation mass
* replenishment of the feeding zone due to the dissipation force

[ =+

Estimating the age of giant planet in HD95086 via ALMA observations,
Regaly, Zs.; Juhasz A; Modr, A.; Sandor, Zs.; Kovacs T., in prep

* only planets in eccentric orbit create spiral patterns
* gpiral structure evolution is independent of planetary eccentricity
 planetary age can be inferred by spiral
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Collisional N-body simulation of planetary core growth, Forgacs—-Dajka,
E.; SUli, A.; Regdly, Zs.; Kovacs T.; Dobos, L., in prep

-
1

sed time: 0.0 yr; Collision Factor: 5.0
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« comparison of Runge-Kutta & Hermite integrator schemes
* final core mass depends on the collision factor
» final core mass depends on the initial condition?
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