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Ophiuchus Disk Survey

Employing ALMA

Cycle-4/5 program:

Goal: image entire disk
population in Ophiuchus:
~ 300 disks (140 pc).

1.3 mm continuum + CO
High-resolution (~3 au)

follow-up of 10 targets in
Cycle-6
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“How the diversity of
disk relates to the
diversity of planets ”
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Spitzer Map of the Ophiuchus Molecular
Cloud

o Sample A| 147 targets at 25 AU resolution (Cycle-4) :
-23° 1 i
o Sample B| 142 targets at 75 AU resolution (Cycle-5) ‘
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Figure 2. The spatial distribution of the ODISEA targets (both Samples A and B) shown on top of the Spitzer map of the Ophiuchus
molecular cloud from the “Cores to Discs” Legacy Project.
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Full Cycle-4/5 ODISEA sample
Cycle-4 Sample A: 0.25” res.
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Spatially resolved disks (at 0.25” res.)
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50 ODISEA brightness profiles at 0.25” res. MCMC Radiative Transfer modeling

100 e — =
’._ :)& X \ J =
go) N AN YA\ -
5 _1 RN/HA O\
w 10 1 ‘i"f/ a\ WA AN\ =
S LA 3 2TR? %,
N 3 \ — fen =
B | \ \\\( «H \ \ disc y_ y
5 10_2 N \ x\\ \\ A \\ =
7)) N \\\ \ E 41 |
$ I : \\\“ —\ 7] il R\ 7 R\ 27
S i A N _ i Y =2 R exp| — I
51073k [/ 2\ N I L C
2 MUANER R N, R e
o ‘ {1 N \ NN = = 7
(Y \\\ N\ N NS¢ Sﬁ R\"
B : \ N h = h -
10 4 { u 1A W \ \\\\@ ) . c R.

C@{Cf”

0 20 40 60 80 100 755
Perez et al. in prep. R (au) «

R
Very diverse brightness @A : /7

profiles!
SR AS \
000

h.

d

)
@(\
%
@®)

Y

¥
@
(@

SEEO la W, i
R E I Y
FTFNFVY 7 P AV AT PRSP VPP ¥ 4

M iq f Rc



THE ASTROPHYSICAL JOURNAL LETTERS, 875:L9 (5pp), 2019 April 20 Williams et al.

1.0

]Cumulative distributions == ciass 03] e Class |
. e Flat ] e Flat
3os 0 Class I ] 0 Class I
= mm Class Il 04
A -
8 0.6 —
g Bos
2 ] =
"6 0.4 Q.
C 1 0.2
Rel
3
uL- 0.2- 0.1
) \ Fitted Gaussian distributions
0o 1 10 100 %o 1 10 100
Maust [Me] Maust [Me]

Figure 1. Dust mass distributions for Ophiuchus disks around protostars of different infrared evolutionary states. The cumulative distributions derived from the
censored data are shown in the left-hand plot, where the shading illustrates the 1o uncertainty at each mass and the colors indicate protostellar class. The corresponding
Gaussian distributions for the probability distribution function for the Class I, Flat, and Class II sources is shown in the right panel, where the shading now illustrates
the range of allowed fits.



Flux vs Size
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Histogram of Dust Masses /

~15% disk population has
enough mass to form core of
Jupiter.
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High-resolution follow-up of brightest sources

D DSHARP (Pl = S. Andrews)

WLY 2-63

330 mly

Elias 2-24 EM* SR 24S DoAr 25

D Our Cycle-6 program (Pl= L. Cieza)
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Complete high-resolution
survey of brightest 5% of
the disks in the cloud.
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The evolution of gaps and rings in massive disks?

~Class | ~Flat Spectrum ~Class Il ~Transition disk

WLY 2-63 HL Tau ISO-Oph-17 RX J1633.9-2442
(ALMA Partnership
et al. 2015)
No obvious gaps Narrow gaps Wide gaps

Two full tracks with the SMA!
Cieza et al. (2012)



Preliminary Results (Cieza et al. 2019,Williams et al. 2019)

1. Disks are very diverse!
2. Wide range of masses for a given evolutionary class.

3. Most systems are small (r < 15 au) but have enough dust to form rocky planets.
~ 15% of the disks have enough mass to form core of Jupiter.

4. Most massive disks are seen around solar-mass stars without stellar companions,
disks in binary systems are particularly small and low-mass.

5. High-resolution images might trace the evolution of gaps and rings in massive disks

ODISEA continues...

1. Modeling of all resolved sources (Perez et al. in prep), spectroscopic
characterization and disk properties vs stellar properties (Ruiz-Rodriguez et al. in
prep). Multiplicity paper and disk properties in binary systems (Zurlo et al. in

prep).

2. High-resolution images of 10 brightest sources (Cycle-6). All observed.

3. Measuring disk sizes for disks that remain unresolved, multiwavelength
imaging, gas kinematics, etc (Cycle-7/8).



