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Internal photoevaporation

& Viscous disc equation:
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Results for M, = 0.5M;

Gas surface density C/0 ratio

=== H,S & H,;0
=== CO&N; =

|
|
<
Q
m
)
('
'
|
|
|
|

H,O

Do MHD winds change the composition of the inner disc?



Introduction &
model setup

What are MHD winds?



Viscous evolution vs. MHD winds

® Driver of disc accretion?

Magnetically Magnetohydrodynamic (MHD) wind Viscosity MHD
driven disc )
winds

Accretion <% & Viscous evolution:

& Turbulence

A Q UQUA\) U — ¢ Viscous spreading

Accretion

_ ¢ MHD winds:
Viscously
driven disc Viscous g
Dust disc Turbulence spreading % Magnetlc ﬁelds
Adapted from Manara et al. (2022) & NO Viscous Spl‘eading
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Code: chemcomp

& 1D, semi-analytical

Magnetically Magnetohydrodynamic (MHD) wind
driven disc model for PPDs

& Included physics:

Accretion

& Viscous evolution &
heating

& Pebble growth & drift

Accretion

& Pebble evaporation &
condensation

Viscously Inward-drifting pebbles

driven disc Viscous
Dust disc Turbulence spreading

& Simple chemistry

Adapted from Manara et al. (2022)
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MHD winds in chemcomp

& Extra term (Tabone et al. 2022):

M « aApw, ADW

® Simulations:

M* — 1M®
MdiSC —_ OlM@
RdiSC —_ 150AU
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Scenario
Viscous disc
MHD wind disc
Hybrid disc 1
Hybrid disc 2
Hybrid disc 3
Hybrid disc 4

Parameters

Ayisc = 1073 /apw =0  /Apw =0
Qyice = 10710 / apw = 1072 / Apw = 3.0
Qyice = 1073 / apw = 1072 / Apw = 3.0
Ayisc = 1073 / apw = 1072 / Apw = 1.5

Ayvisc = 10_3 / C(Dw(t) / }\DW = 3.0

Ayvisc = 10_3 / aDw(t) / }\DW =1.5



Results

How do MHD winds imfluence
the disc’s composition?



Gas surface density for M, = 1.0M
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Gas surface density for M, = 1.0M
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Summary



Summary

Protoplanetary discs subject to MHD winds. ..

... experience more mass loss + less viscous spreading (compared to pure viscous disc)
... have changes 1n pressure gradient (for apw(t) / Apyw small)

... seem to have water-rich inner discs (if MHD wind strong)
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Image sources

& Image first slide: https://www.eso.org/public/images/eso1436f/

& Comic on slides 3+4: adapted from Manara, C. F., Ansdell, M., Rosotti, G. P.,
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