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Gas disc sizes

Se
angular momentum transport?
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Models: transition profiles
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“Hybrid” discs driven by viscosity and winds together.
Their strengths are described by «.
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Models: transition profiles
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Models: transition profiles

Viscosity dominates inner
and outer discs.

|
N

wind-dominated

I
W

Winds dominate
Intermediate discs.

log (alpha)
S

Outer transition radius:
-2 0 2 free parameter

log (R [aul])

Simin Tong astro.stong@gmail.com Dominant Mechanisms Driving Disc Evolution



Results
Hybrid discs: Accreting and expanding like viscous discs,

and losing mass like wind-driven discs.
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Stellar accretion rates & gas disc sizes are /ocal indicators.
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Individual discs
disc spreads when viscosity dominates the outer disc
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Disc demographics
Disc personalities: different initial properties
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Population Synthesis

* st population: disc masses, disc sizes, wind-dominated region sizes
» 2nd population: also agg & apyw combinations
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Population Synthesis

« Randomly draw 100 samples at 0.1-10 Myr.

» Measure sizes with surface density thresholds 2., .. = /
* First pop:  Second POP.

_ Gas disc size vs. Age _ Gas disc size vs. Ac

? High Sens. ? High Sens.

et Low Sens. et Low Sens.

> b

N N

05 oa

o o

= &

= =

) 2

(T (T

S S

3 3

= 275 6 7 = 2 5 6

log (Age [yr])

Simin Tong astro.stong@gmail.com

log (Age lyr])

Dominant Mechanisms Driving Disc Evolution

10



Population Synthesis

« Randomly draw 100 samples at 0.1-10 Myr.

e Measure sizes with surface
* First pop:

High Sens.

Low Sens.
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density thresholds 2. ..
e Second pop:
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Population Synthesis

« Randomly draw 100 samples at 0.1-10 Myr.

» Measure sizes with surface density thresholds 2., .. = / g cm
* First pop: e Second pop:
ldentifying
how angular momentum is transported in the outer disc
from measuring disc sizes in “snapshot” demographics
can be challenging.
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Take-home messages

 We study 1-D gas disc models simultaneously driven by viscosity
and magnetised winds (“hybrid discs”). We assume their

efficiency of transporting angular momentum varies with radii:a(r).

* These hybrid discs accrete and spread like viscous discs, but lose
mass and are short-lived as wind-driven discs.

* Discs sizes and stellar accretion rates can only tell how the angular
momentum is transported locally. Other observables are required
to jointly determine how the angular momentum is transported
globally.

* Even individual disc spreads over time, this trend is challenging to
be observed in demographics.

Simin Tong astro.stong@gmail.com Dominant Mechanisms Driving Disc Evolution

Scan for full text@d

Qfs =10
o

B

__.E.._l
5+ L
' F "n._.. " '.
riier
arXiv ID: 2'—|O7 I220‘7

13



