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The lngreclients:

= To understand the mass-loss return from low and intermediate

mass stars we need to evolve the star.




THE STAR

Mass-loss is the signature of the TP-AGB evolution. At uncertain rates it

removes up to /M of material on timescales of 107-10¢ yr

(Vassiliadis & Wood 1993, Blocker 1995, Herwig 2005, Schroder et al. 1999).
Maximum 1072 to 3x107 Msun/gr

shock waves+winds /
radiation transfer

clust+molecu|es Formation

Initial-to final mass fixed, then higher mass-loss rates implg shorter evolutionarg

timescales.



AGB Wind

Mass Loss Rate (10°M, yr™)
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AGB phase




ENVIRONMENT

Disk
Circular orbits
y~10-40 kms-! Bulge

*v > 100 km s-!

Halo

S “Random orbits in 3D
e “v~85-100 km s




THE ISM CONDITIONS

Credits: J. Dickey (UMn), F. Lockman (NRAO), SkyView
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Figure 1 The distribution of interstellar hydrogen density above the Galactic Plane. The 0.8 | | | |

total is shown in blue, the warm diffuse component in red.

cold HL: 0.57 % 0.7 exp[—(z/127 pc)?]
warm Hla: 0.57 % 0.18 exp[—(z/318 pc)z] —
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warm HIb: 0.57 x 0.11 exp(—|z|/403 pc) S
ERE
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diffuse HII: 0.025 exp(—|z|/1000 pc).
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Low \/elocitg Interaction: V=10km/s

n=Q.lcm? n=lcm™

Villaver et al. (2012)



High Velocity Interaction V=100 km s
g y

1=0.0l cm™ n=0.Jcm?

Villaver et al. (2012)
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The star: collimation mechanism



STELLARK ROTATION
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Summar

Shells up to 2.5 pc around AGB stars

Most observations can only recover
the brightest last episode of mass-loss

ISM interaction + cometary tails result
of the interaction with the ISM at
small velocities

Ram pressure striping reduces the
mass of the envelopes.We cannot see
the contribution of AGB stars to the
ISM

Single stars cannot make highly
collimated PNe objets
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