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“The f TDs

HD 142 P1/Gemini

0/Magellan

Canovas et al. 2013, Wahhaj et al. 2015 (re-submitted), Menard et al. (in prep.), SPHERE Consortium
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Sz 91: Basic data

® Lupus Il Star Forming Region
® distance "~ 200 pc

® Age ~< 1 Myr

® Spt ~M1.5

® M. ~0.47 M

THE NATURE OF TRANSITION CIRCUMSTELLAR DISKS. II. SOUTHERN MOLECULAR CLOUDS*

GiseLA A. RomERO' 23, MATTHIAS R. SCHREIBER!, Lucas A. Cieza*?, ALBERTO REBASSA-MANSERGAS!, BRUNO MERIN,
ANALIA V. SmitH CASTELLE®, Lor1 E. ALLEN’, AND NiDIA MORRELL®
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ALMA data: Continuum (dust) 1.3mm

Observed: UV plane ==y “cleaned”
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ALMA data: Continuum (dust) 1.3mm

Observed: UV plane =y “cleaned”

| + 4y, HT 4T S
00k il #f%{ﬁ;i#fir Wt ##+ o <
B oty 4 ++ ++ +
++ 4 F
—200 —100 0 100 200 500
U [KI]

Canovas et al. 2015, quote: Martin Zwaan, Wednesday



0.015
0.010
>
2
o 0.005
[,
O
o
0.000
—0.005

Decodmg the UV plane

1 Umversndad
deVaIparalso



g Universidad
Ny deValparaiso
s CHILE

Decoding the UV plane: >70 au cavity
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SED: Thermal Structure (dust)

NO IR excess < 12 um

22/24 um excess

>70 um excess
(Herschel + ALMA)

Log A F, [W/m?]

¥& Universidad
deValparaiso
CHILE

—125'

®

_13F

- PITZER HERSCHEL ALMA -
- % -
_14F ty =
v .
, é
-15 —
-16 * E
: ol g
-17[ =
—18F .-

_19 E 1 L1l IIII 1 1 1 L1 IIII 1 1 1 L1 IIII lII

1 10 100 1000
Wavelength [um]
Dullemond et al. 2010 8




N Universidad

deVaIparalso
CHILE

SED: Thermal Structure (dust)

NO IR excess < 12 um

22/24 um excess

>70 um excess
(Herschel + ALMA)
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(Sub)millimeter:
. dust continuum+ molecular rot-lines
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Radiative Transfer model

COMPLEX!!
dn(a) < a Pda

S(r) = Scr Y exp |- (—)2_7

(Sub)millimeter:
. dust continuum+ molecular rot-lines

H(r) = Ho(r/100au)¥

Vih = /2kpyTco/mco

® — _
- ——form ;ltl)é 7, ;;é g @ . Cold midplane Outer disk 22
L e p(ra Z) = p(’l’, O)GXp 5

Mid-IR:
dust continuum
+ molecular lines

0.03 AU 0.1..1AU 10 AU

MCFOST, Pinte et al. 2006 9



@ HERSCHEL+ALMA Sz 91: Modeling 2015 = Universidad
ﬂ deValparaiso

MODELING APPROACH
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Radiative Transfer results: 97! au (radius)

mdy/beam mJy/beam
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Radiative Transfer results: 97! au (radius)
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Radiative Transfer results: 97! au (radius)
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Radiative Transfer results: 97! au (radius)
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Radiative Transfer results: cavity structure
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Radiative Transfer results: cavity structure
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summarizing

® 97 au cavity: largest cavity around <1 Mg stars!
(average r to Pluto: 39.5 au)

e Cavity divided in 2 sub-zones
® CO inside the cavity

e Compact outer disk

Andrews et al. 2012 14
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e Cavit
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Name Md Rcav M,.,
(M) (AU) (Mg)
(1) (2) (6) (8)
MWC 758 0.008 73 1.8
SAO 206462 0.026 46 1.6
LkHa 330 0.024 68 2.2
SR 21 0.006 36 2.0
UX Tau 0.007 25 1.5
SR24 S 0.045 29 2.0
DoAr 44 0.007 30 1.3
LkCa 15 0.055 50 1.01
RX J1615-3255 0.128 30 1.1
GM Aur 0.070 28 0.84
DM Tau 0.040 19 0.53
WSB 60 0.028 15 0.25

Andrews et al. 2012
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e Cavil

e COIr

] [ ]
(ol BN o ¥ e o NaV Jd AN o Wa

Name Md Rcav M,
(M) (AU) (Mg)
(1) (2) (6) (8)
MWC 758 0.008 73 1.8
SAO 206462 0.026 46 1.6
LkHa 330 0.024 68 2.2
SR 21 0.006 36 2.0
UX Tau 0.007 25 1.5
SR 248§ 0.045 29 2.0
DoAr 44 0.007 30 1.3
LkCa 15 50 1.01

0.055

Andrews et al. 2012
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HERSCHEL+ALMA Implications for Planet Formation AU ﬂ Universidad
de Valparai

WHY SZ 91 IS A STRONG
PLANET FORMING CANDIDATE(s)? (1)

Current explanations for inner cavities in TD’s:

® Photoevaporation
® Grain Growth
® Binarity

® Planet Formation

Owen et al. 2012, , Birnstiel et al. 2012, and several others

CCCCC



MAD

HERSCHEL+ALMA Implications for Planet Formation AU ﬂ Universidad
deValparai

WHY SZ 91 IS A STRONG
PLANET FORMING CANDIDATE(s)? (1)

Current explanations for inner cavities in TD’s:

e Photoevapesation

® Grain Growth
® Binarity

® Planet Formation

Owen et al. 2012, , Birnstiel et al. 2012, and several others

CCCCC



MAD

HERSCHEL+ALMA Implications for Planet Formation AU a Universidad
deValparai

WHY SZ 91 IS A STRONG
PLANET FORMING CANDIDATE(s)? (1)

Current explanations for inner cavities in TD’s:

e Photoevapesation
M

® Binarity

® Planet Formation

Owen et al. 2012, , Birnstiel et al. 2012, and several others

CCCCC
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Current explanations for inner cavities in TD’s:

e Photoevapesation
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® Planet Formation
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WHY SZ 91 IS A STRONG
PLANET FORMING CANDIDATE(s)? (II)

Model’s predictions:

e Dust “filtration/size segregation”
e Compact Outer Disk

e |Large Cavity

® Gas inside the cavity

e Small (but detectable) accretion

Lubow et al. 2006, Pinilla et al. 2012, Birnstiel et al. 2012, Dodson-Robinson & Salyck 2012, and many others
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e ALMA Cycle 2 data

® Planet Hunting
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The synergy MUST go on:

SPITZER & HERSCHEL
archives

get ALMA identify new
time W  “sz91-like”

objects
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