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s Betelgeuse really rotating?

ALMA observation CO5BOLD 3D simulation (non-rotating!)
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s Betelgeuse really rotating?
ALMA observation CO5BOLD 3D simulation (non-rotating!)

(Betelgeuse) Mock observation Simulation ~ JzZM+2024 AplL
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Rotation or under-resolved convection?

ALMA observation CO5BOLD 3D simulation (non-rotating!)
BIAEETNS Mock observation Simulation  JzZM+2024 AplL
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Method: Synthetic ALMA observation
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Single-epoch Obs. with ALMA Virtual telescope

Non-rotating RSG appearing to spin at km/s level?
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Another higher-resolution observation?

2015 2022
Observation Simulation Simulation Observation

Future?

_——
Future is now!

T T I A U ) O I S TR Y

Kervella+ 2018 JZM+2024 ApJL JZM+2024 ApJL Bill Dent’s talk at ALMA 10 years
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Prospects: Resolved velocity field tomography?

28Gi0 (V=2, J=8-7) SOZ JKa,Kc= 163,13 - 162,14 28Si0 (V=1, J=8-7)
28Sj0 (v=3, J=5-4) \
~ Optical
v Q
1R |1.4] 1.7 2.6 6.0
Convection Shock waves /
. -
Pulsation Rotation? Wind launching:

Kervella+2018, Vlemmings+2018, Homan+2018
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Model-independent tests for future Obs.

. Betelgeuse in 2015
JZM+2024 AplJL
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Future is now with ALMA:
Highly resolved intensity and velocity maps

18 mas 5 mas 2 mas?
Betelgeuse in 2015 AGB star R Lep in 2021 20307

. Image peak: 36.02 mly beam !
(Contours: —2.7, 2(.)7, 5.5, 10.9, 21.8)
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® Image noise (10): 0.91 mJy beam .
L | L | 1

Kervella+2018 Asaki+2023 Carpenter+2020



