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AGB STARS

e Low and intermediate mass
stars

+ M € (0.8 Mg, 8 M|

e Strong winds

* Complex chemistry
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WIND DYNAMICS OF AGB STARS

Distance: ~10R, ~20,000R, Decin (2021)
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COMPLEX AGB OUTFLOWS

* Complex structures

IRC +10011

IRC -10529

Decin et al. (2020)3
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COMPLEX AGB OUTFLOWS

* Complex structures
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COMPLEX AGB OUTFLOWS

* Complex structures

* Wind-companion interactions
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HYDRODYNAMIC SIMULATIONS

* Smoothed Particle Hydrodynamics (SPH)
* Follows individual particles
* PHANTOM by Price et al. (2018)
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HYDRODYNAMIC SIMULATIONS

* Smoothed Particle Hydrodynamics (SPH)
* Follows individual particles
* PHANTOM by Price et al. (2018)

e Additional forces
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HYDRODYNAMIC SIMULATIONS

* Smoothed Particle Hydrodynamics (SPH)
* Follows individual particles
* PHANTOM by Price et al. (2018)

e Additional forces

o b T MACR -/ F) 24 GMcomp B 1
F. N e 4

* Radiation-pressure-free wind
* Maes et al. (2021), Malfait et al. (2021) ...

Mats Esseldeurs - NAC conference 31/05/2022 15



RADIATIVE ACCELERATION

* Radiation-pressure-tfree wind

it GM 5B GMcomp o KLAGB
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RADIATIVE ACCELERATION

* Radiation-pressure-tfree wind

F adt GMpcB 1 F GMcomp F Piaf KLAGB i
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RADIATIVE ACCELERATION

* Radiation-pressure-tfree wind

F GMpcB 1 F GMcomp F Piaf KLAGB i
r 32 7 ( i d) fi gy ' e e
T4 r; ATTCGM pGB

* Optical depth T

* Ray-tracing (Magritte by De Ceuster et al. 2020)
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RAY-TRACER OF MAGRITTE

De Ceuster et al. (2020)

e Start from a point

* Take all the nearest neighbours

* Find the one closest to the ray
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OPTICAL DEPTH
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De Ceuster et al. (2020)
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OPTICAL DEPTH

= i f}: Kp ds

=T = g < K;jp; > As;

De Ceuster et al. (2020)
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OPTICAL DEPTH
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Wang et al. (2016)
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SPEEDUP

* Trace from points

 Takes too long
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SPEEDUP
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* Trace from points O e e

 Takes too long

» Trace from star RN e

e Takes less time
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Color plot of the optical depth
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IN 3D: HEALPIX
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IN 3D: HEALPIX

* Uniform in 2-sphere

e Orders
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* Closest ray
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SIMULATIONS

Ml = 1l MO’ Mz — | MO, a = 5.4 au

log density [g/cm’]
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SIMULATIONS

M]_ = 1N MO, MZ — | MO, a = 5.4 au

log density [g/cm?]
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TUNNEL

e Accretion disk

 Too hot for dust
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TUNNEL

e Accretion disk

 Too hot for dust

e Connected to star
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TUNNEL

e Accretion disk

 Too hot for dust

e Connected to star

e Creates tunnel
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SUMMARY

* Modelling AGB outflows requires 3D simulations

* Calculating the attenuation in radiation pressure is important in
simulating these systems

* To make this calculation computationally feasible

* Qutwards rays with a ray interpolation gives the best and fastest results

* |In simulations, accretion disks are too hot to condensate dust,
resulting in a tunnel of light behind the companion
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