Post-main sequence
evolution of

debris discs



Observations of dusty discs

Models to evolve debris discs from
main sequence to white dwarf phase

Bonsor, Wyatt et al 2010 (in prep)

Debris discs around white dwarfs
and giant stars




Discs on the Main Sequence
There are lots of observations....

HD 141569 HR 4796

s3]

4]

19

(4]

.|IIIIIIIII.|IIIIIIIII|IIIIIIIII|II

8]

fyisayu) pazjeusioy

BB D BE b [ P
l

0o

q-

i B .. 02 0.4 0.6 0.8
Age (Myr) "--._Radius (arcsec)

Fomalhaut

. l.r.
i

s00 AU ™




Discs around giant stars

These could be:
dusty discs, like MS debris discs
cirrus hot spots

sporadic mass loss




Discs around white dwarfs
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Hot, dusty discs around white dwarfs




Population of debris discs on the main sequence

* Observed discs
* Model pop"




Population of debris
discs around main

sequence A stars

Stellar evolution

Population of debris
discs around
evolved stars




Collisional Evolution

Largest object present
several km



Collisional Evolution

Small bodies
are removed

)

Largest object present
several km



Small bodies removed by?

Process When 1s 1t important?
Radiation pressure throughout evolution
Poynting-Robertson drag X

Stellar wind pressure X

Stellar wind drag AGB

Sublimation RG and AGB ?



Effect of radiation pressure blow-out
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Disc radius evolution
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Disc luminosity
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To detect a disc we require:

Disc Is bright:

Disc flux > Sensitivity

Disc Is brighter than star:

Disc flux
Stellar flux

> Calibration limit




When are discs detectable?




When are discs detectable"




Dust around young white dwarfs
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Explaining the hot, dusty white dwarf discs

Percentage of discs

10°° 107° 107* 1073 1072 107"
Mass (r<3/4rpe) Mg

Compare to hot WD discs with masses 10 —107? M,



Detecting discs around giants



But we havn't included sublimation...

decrease no. of detectable discs by sublimating all
small grains

increase no. of detectable discs by releasing a
population of small silicate grains, as in the models of
Jura 90(?)



Also...

Detailed modelling required to determine if observed excess
results from debris discs rather than cirrus hot spots or stars
undergoing mass loss

Include population of debris discs around FGK stars

Include large radii discs



Conclusions

Bonsor, Wyatt et al 2010 (in prep)

Models to investigate the effects of stellar evolution on
debris discs and to find the population of discs around
evolved stars.

Debris discs are detectable around young white dwarfs,
but these are rare close to the sun- fits with observation of
disc around the helix nebula

Stellar wind drag provides a plausible reservoir of
material to explain hot white dwarf discs

Future observations of discs around giant stars could
constrain the effects of sublimation on the disc
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