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The mass loss of cool evolved stars, why ?
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The winds of evolved stars : general picture
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Which scales ? Which techniques ?
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µ Cep - Herschel’s Garnet Star

Parameter Value
d (pc) 641+148

−144
M (M�) 15− 20
R (R�) 972± 228
Teff (K) 3551± 136
Sp. type M2-Ia
Montargès et al. 2019
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Previous observations

SOFIA/FORECAST (Shenoy et al. 2016)
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Previous observations

Le Borgne & Mauron 1989

Le Borgne & Mauron 1989 : several features ISM/circumstellar (radio)
Mauron & Querci 1990 : asymmetries in NaI and KI lines (optical)
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NOEMA

→ Characterization of the circumstellar environment
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NOEMA observations

7B and 7C (beam = 0.93 × 0.70 arcsec)
µ Cep, M2-Ia RSG, θ? ∼ 0.014 arcsec (d = 641+148

−144 pc)
CO J = 2− 1 line (230.538 GHz)

→ Montargès et al. 2019
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NOEMA observations
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Deprojection and mass loss rate estimate

(movie available at https://frama.link/muCep_3D)

Deprojection + radiative transfer modeling (LIME)
Mass loss rate : (2.5± 0.5)× 10−6 M� yr−1

→ ≥ 25% from the clumps
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deproj_3D.mp4
https://frama.link/muCep_3D
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Conclusions

Mass loss from µ Cep is inhomogeneous and episodic

Perspectives
3D deprojection without hypothesis
Atomium large program on ALMA

VLT/VISIR : MIR
Dust : 2 epochs (5 yr interval)
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Gas : speed on line of sight

Kervella et al. 2011 & Montargès et al. in prep.
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