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Many planets (including our own) are predominantly composed of rocky material which ultimately
derives from dust formed in stellar envelopes. Yet the interstellar medium only contains dust at the
level of 1% by mass. Clearly there are processes occurring within the discs that exist around stars in
the first few million years of their lives that concentrate rocky material, allowing dust to grow from
the sub-micron scales on which it is found in the interstellar medium to form a wide range of
macroscopic rocky bodies. Observations of protoplanetary discs provide constraints on both the rates
and spatial locations of this ongoing processes.
In this essay you should consider what are the factors that make observations at around $1$mm
particularly useful for probing the quantity and nature of dust in protoplanetary discs. It will be
necessary to discuss the theory relating continuum emission at such wavelengths to the size and
morphology of dust grains and to explain how the wavelength dependence of the disc luminosity in
this part of the spectrum can be used to constrain the dominant sizes of dust grains in the disc. In
particular, observations can in principle distinguish between the very small dust grains inherited from
the star’s natal cloud to larger, mm scale grains (or cm scale `pebbles’) and you should explain how,
in distinguishing these cases, it is possible to understand the relationship between dust and gas
dynamics in the disc. You should also explain how observations at mm wavelengths can be used in
order to estimate the total mass contained in dust and discuss the extent to which this constrains the
total mass of gas in the disc.
Finally, you should consider how advances in observing capability have transformed this field in
recent years and what avenues are likely to be particularly fruitful in the future. Among the issues that
you might wish to consider are advances in spatial resolution, the extension of sensitive observations
to longer, cm wavelength observations and the information to be gained from polarimetric
observations at mm wavelengths. While the essay should mainly focus on the derivation of
information about the dust from observations, you may also want to touch on how high resolution
imaging of the dust component can also yield information about planets that have already formed in
discs.
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