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ALMA enables disc
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ALMA enables multi-wavelength disc demographics
4 Lupus Band 7 (Ansdell+ 2016)
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ALMA enables multi-wavelength disc demographics
4 Lupus Band 7 (Ansdell+ 2016)
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Lupus Band 6 (Ansdell+, 2018

n.nnnnn ‘
c|=|0leld]e]|e

A 1mdy ¢+

/beam

sensitivity

zzzzzzzzzzzzzzzzz

zzzzz

3859518  f| J16102955-3922144

beam size
: >

1 0.88 mm

> 1.3 mm

Marco Tazzari, loA, Cambridge yJQA@ast cam.ac.uk



mailto:mtazzari@ast.cam.ac.uk
mailto:mtazzari@ast.cam.ac.uk

ALMA enables multi-wavelength disc demographics
4 Lupus Band 7 (Ansdell+ 2016)
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First ALMA Band 3 disk survey: Lupus discs
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First ALMA Band 3 disk survey: Lupus discs
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grain size
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Literature data from: Rodmann+ 2006, Andrews and Williams 2005, 2007, Lommen+ 2009,

Ricci+ 2010a,b, 2011, Mann and Williams 2010, Ubach+ 2012.
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grain size

First ALMA Band 3 disk survey: Lupus discs
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I First ALMA Band 3 disk survey: Lupus discs Tazzari+ (2021)
MNRAS 506 5117

Similarity with other regions!
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Multi-wavelength analysis Tazzari+ (2021)
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Results example: Sz 83 Tazzari+ (2021) MNRAS 506 2804

GALARIO
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Results example: Sz 83 Tazzari+ (2021) MNRAS 506 2804
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Tazzari+ (2021) MNRAS 506 2804
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1) Disc size vs observing frequency Tazzari+ (2021)

MNRAS 506 2804
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1) Disc size vs observing frequency
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1) Disc size vs observing frequency
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1) Disc size vs observing frequency
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2) Disc size vs mm luminosity
Tazzari+ (2021) MNRAS 506 2804

e found in Lupus and Taurus
Tripathi+ 2017, Andrews+ 2018

» found also in Upper Sco (Hendler+ 2020)
e so far: from SMA and ALMA obs at 0.9 mm

e suggestive of constant column-density
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2) Disc size vs mm luminosity
Tazzari+ (2021) MNRAS 506 2804

e found in Lupus and Taurus
Tripathi+ 2017, Andrews+ 2018
» found also in Upper Sco (Hendler+ 2020)
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2) Disc size vs mm luminosity
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3) Optical depth

Fraction of optically
thick emission

Requires assumption
of dust Temperature
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3) Optical depth Tazzari+ (2021)

MNRAS 506 2804
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4) Implications for grain growth? Tazzari+ (2021)
MNRAS 506 2804

Observational constraints:

 radii
Reg 3.1 mm/ Reg.0.88 mm ~ 1

* Sp. index
2422931 mm < 3.0

- opt. thick fractions

// Distance in AU

0.2 < ‘C};l.fi mm < 0.6 7 ]:_ 10 15)0>
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4) Implications for grain growth: Tazzari+ (2021)
building a toy model MNRAS 506 2804

We set:
* P(R)
) TO
o T4(R)
// . . Distance in A:U >
7 1 10 100
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4) Implications for grain growth: Tazzari+ (2021)
building a toy model MNRAS 506 2804
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Tazzari+ (2021)
MNRAS 506 2804

4) Implications for grain growth:
building a toy model
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4) Implications for grain growth:
building a toy model
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Tazzari+ (2021)

4) Implications for grain growth:

- MNRAS 506 2804
building a toy model
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4) Implications for grain growth: Tazzari+ (2021)

. MNRAS 506 2804
building a toy model
Brightness Optical depth Spectral index
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4) Implications for grain growth: Ina;ﬂg 5%222204
building a toy model
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4) Implications for grain growth: Tazzari+ (2021)

o MNRAS 506 2804
building a toy model
Brightness Spectral index
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4) Implications for grain growth: E‘;ﬂ;’ 5%222204
building a toy model
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Brightness Optical depth index
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4) Implications for grain growth: Iﬁ.ﬁ?ﬂ{'s* 5%222204
building a toy model
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4) Implications for grain growth: Iﬁ.ﬁ?ﬂ{'s* 5%222204
building a toy model
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4) Implications for grain growth: Iﬁ.ﬁ?ﬂ{'s* 5%222204
building a toy model
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4) Implications for grain growth:
building a toy model
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4) Implications for grain growth: evidence for large mm grains
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4) Implications for grain growth: room for small grains?
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opt. thin background Tazzari+ (2021)
Car oy~ 3.7 MNRAS 506 2804
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opt. thin background Tazzari+ (2021)
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Results:

Very narrow set of solutions can reproduce observational
constraints:
- roughly equal balance between opt thick and thin
emission
>tovyield24 <a <3.0
- balance has little variations across the disc
> 10 yield Reg 3 1 mm/Res.0.88mm ~ 1
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Data is public online: get it & use it!

Multi-wavelength:
(0.88, 1.3, 3.1 mm)

Upload Communities

June 21, 2021 3 - fluxes

. _ . - spectral indices
Data from "Multi-wavelength continuum sizes - dust masses
of protoplanetary discs: scaling relations and - disc sizes

implications for grain growth and radial drift' © opt- depthfraction

Tazzari, Marco

Table 1, Table 2, and Table 3 from Tazzari et al., 2021, "Multi-wavelength continuum sizes of protoplanetary discs: scaling
relations and implications for grain growth and radial drift", Monthly Notices of the Royal Astronomical Society,
arXiv:2010.02249

Both tables are available in IPAC format, which is in human- and machine-readable:

from astropy.io import ascii
tb = ascii.read('Tablel.txt', format='ipac"')

Table comments (stored at the beginning of the ASCII file as lines starting with /") can be read as: uv_p|ane

tb.metal['comments"'] anaIySiS:
1] |

Tazzari+ (2021) MNRAS 506 5117 https://zenodo.org/record/4756282

Tazzari+ (2021) MNRAS 506 2804 https://zenodo.org/record/4756381

GALARIO
github.com/mtazzari/galario
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