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Ae/Be 3Be3abl Xepbura

¥ 200AU

1"=140 AL

AB Aur (A1, 3 Myr) HD 142527 (F6, 2 Myr)

: 200AU

HD 150193 (A2, 6 Myr) HD 169142 (A5, 8 Myr) HD 163296 (A1 4 Myr)



Accretion rate

1.0
Phase

Fig. 2. Same as in Fig. 1, for model 2 (¢ =0.5; ¢ =0.01).

NemupoBa, Actpodusuka, 2009, 52, 567




MogenupoBaHue nnaHeToobpa3oBaHms

H/r=0.025 | H/r=0.050

H/r=0.10C

W.Kley, 1998



KonbueBble n N0AKOBOOOpa3HbIe CTPYKTYpPbI B
OUCKe

Ozernoy et al., 2000; Quillen & Thorndike, 2002;
Kuchner & Holman 2003; Reche et al., 2008.



Habnogaemble 00HLEKThbI:

3 3Be3abl ¢ npusHakamu Betpa (MWC 480, AB Aur, HD 36112)
1 3Be3ga Tmna UX Ori (CQ Tau)

HD 361'12AB Atir

/ / Y, MWC 480




CQ Tau

M.G.Ubeira Gabellini et al. MNRAS,
2019 (ALMA, continuum 1.3 mm)

AR TUNED!
. et H
Conclusion: Stalin prep,

We modelled CQ Tau as a disk where there is a sharp ring of dust (just
outside the supposed planetary orbit) and a broader extent of gas. In this
system there is clear evidence of the presence of an inner cavity in both
dust and gas distribution. The one of the dust has an outer radius of 28
AU and a depletion factor of 10~2, whereas the gas cavity is at 20 AU with
a depletion of 1072. The dust-to-gas ratio is not uniform over the whole
radial extent. We have run SPH hydrodynamic simulations (PHANTOM [6])
to address if the presence of a planet can reproduce the ALMA data and
we found good agreement with the DALI profiles. The planet should have
Mp"'3 — 9M]up; Rp~20 AU.

Ubeira

Rp ~20 a.e. P~73 ropa



MHoroneTHun (pOTOMEeTPMUYECKMN MOHUTOPUHT:
KpAO, A3T-11, UBVRI hoTomeTp-nonapnmeTtp

Mepnogb! P, ~10009, P, ~ 21 rop

(LLlaxoBckou u gp., Actpochuanka, 2004)

MHoOroneTHuu cnekTpanbHbIi MOHUTOPUHT:

KpAO, 2.6 m 3TLL, 1994-2002 rr, kyas, R ~ 20000

(Kosnosa u gp., Actpocusuka, 2007)
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1. ObnacTtb | (MecTo hopmupoBanus V| ) — akkpeLnoH-
HbiX auck CQ Tau — megneHHble U3MEHeHUs Ha LKane
BpemeHu = 20009,

2. KnuHematuka rasa B oonactu |l oTnnmyHa oT KUHEeMaTUKK

aKKpeLMOHHOro ANCKa N MeHseTcA Ha wkane spemenn 700
d

3. CmelleHHbIe B KpacHYH CTOPOHY NUHUK nornouweHna B Na
| D chopmupyrotca B oobnactu ll. Ux nosBneHne cBsizaHo C
BTArMBaHWEM BO BHYTPEHHIOK 006n1acTb AUCKA MblNeBbIX
00NnaKoB , KNHEMATUKA KOTOPbIX OTNINYHA OT KNHEMATUKK
BelLeCcTBa aKKPELIMOHHOro AUCKa, 1 UX guccunaumen.

4. OonacTtb |l - «BHelWHUU», ONONHUTENbHbLIN Tas3,
NosIBNSAOLWMNCSA Nocne Auccunaunm nbineBbIiX 00M1aKoB..



=

"a3 obnactu Il MoxeT gaBaTb POCT TeMMa aKKpeLuu, KOTOPbIN MOXHO ObIno Obl HabnaaTh B
usmeHeHun EW(Ha). KopoHorpadhmueckuin acpdekt (3aBucumocts EW(Ha) ot 6necka) He paet
HaM 3TOro YBUAET.

7009 - wkana cnekTpanbHoM nepemMeHHOCTU. Ee MOXHO NPUHATL 32 OpOUTANbHbIN NEpUOA
BO3MOXHOW NnaHeTbl.

= Rp~1.8 a.e.

Y 3Be3gbl ecTb hoTomeTpuyieckmii nepuog 10009 — LLlaxosckou u ap., 2005, Actpocdusmka. Emy
cootBetcTBYeT R ~ 2.3 a.e. OH yKa3biBaeT Ha NpuCyTCTBUE B AUCKE BONM3KN hopmupytoen
nnaHeTbl MblAeBbIX HEOQHOPOAHOCTEN.



MWC 480
Liu et.al. 2018 (ALMA)

ALMA observation

g N e = m' s}

X [Gvrcsec] X [arcsec

Fig. 1. Comparison between the ALMA observation (left) and the model image (middle) at
the white filled ellipse in the observed image. The residuals between the observed and model
which o refers to the rms level 0.07 mJy/beam of the CLEANed map. The dashed ellipses ind

Rp ~78 a.e. Mp ~ 2.3 MJ



MHoOroneTH1u cnekTpanbHbIi MOHUTOPUHT:
KpAO

2.6 m 3TLL
1998-2006 rr

Kyas, R~ 20000

|
|
: Vblue(’=1725) : vred(l=1,25)

Sp: Ha,NalD, Ol 7774 Y r 0

\Vr (KMm/C)

(Kosnosa u gp., Actpocpusuka, 2007)



- Vieira et al., Astron. J., 126, 2971, 2003

- Qudmaier et al., A&A, 379, 564, 2001

- HacToswasa padoTa

- Beskrovnaya, Pogodin, A&A, 414,955,2004

- D.De Winter, M.E.Van den Anker etal., A&A, 380, 609, 2001
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AB Aur
(Subaru)

Hashimoto et al. 2011: nonoctb 85 a.e.,, m, ~3 M, R, ~ 67 a.e.

L
1"=144AU \ | 1"=144AU

pe—— \ p—

Figure 1: Near-infrared (1.6 micron) images of AB Aur



UK-cpoTomeTpua, LLleHaBpuH n ap. 2018:
U3ny4yeHue Tensou NbINKM U rasa
P,~10009, P, ~ 3000°

MHoroneTHuu cnekTpanbHbIi MOHUTOPUHT:
KpAO, 2.6 m 3TLL

2009 -2019 rr

Kyas, R~ 20000

Sp: Ha,NalD
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d

1300 - wkana cnekTpanbHOM nepeMeHHoCTU Ha (BeTep) — pe3ynbTaT U3SMEHEHMA Temna akKpeLmu

—1 d

1300 — BO3MOXHbI OpOUTANbHbLIN Nepuog
=

R ~33a.e.
p

UK-hboTomeTpuA,
LLleHaBpuH 1 gp. 2018:
U3nyvyeHue TeNNOU NbINK U rasa

P~10009, = R,~2.8 a.e.



HD 36112
Boehler et al. 2018 (ALMA 0.88 mm)

HE ASTROPHYSICAL JOURNAL, 853:162 (13pp), 2018 February 1
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‘igure 2. Left: map of the dust continuum emission obtained using super-uniform weighting. The FWHM of the synthesized beam is 0”119 x 07105 (P.A
6.2 degrees) and the noise is 115 zJy beam ', The rectangle in the gray dashed line shows the inner region displayed in the right panel. Right: map of the disk ca

2 NnaHeThbl: BHYTP. nonoctb ~40 a.e. mp <35 M,
BHELWHWN OUCK



amuccusa Ha:

KpAO, 2.6 m 3TLL, 2009 - 2019 rr
Kyas, R~ 20000, Sp: Ha,NalD
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BoiBoAb!

1. Bce 3Be3abl NOKa3bIBalOT MHOTOMNETHWUE LIMKNMYECKMe N3MEHEHUs NapaMeTpoB
9MUCCUOHHbIX JIMHUIA, hOPMUPYIOLLMXCA B AUCKE WU BETPE, B 3aBUCMMOCTM OT
opueHTauum 3Be3gbl. Hanbonee BeposiTHas NpMYMHA TaKUX U3MEHEHUN — U3BMEHEHWe Temna

aKKpeLuu.

2. B otnnume oT ABOMHbLIX CUCTEM, FAe NepeMeHHOCTb NPOUCXOAUT Ha OBHON BPEMEHHOMN LuKane,
paBHON OPOUTANBLHOMY Nepuoay CUCTEMbI, NePEMEHHOCTb Y UCCNeAyeMbIX 3Be3
MPOMCXOAMNT Ha HECKOJIbKMX BPeMeHHbIX WKanax. Camas KopoTKas LWKana oka3biBaeTcs
6nu3koi ons pasHbix 38e3g u coctaBnset ot 7009 go 13009-14009,

3. B psipe cnyyaeB cnekTpanbHas WKana nepeMeHHOCTU OKa3biBaeTcsl bnu3ka K 0OHapyXeHHbIM
choTomeTpUYECKUM nepuoaam.






