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Imaging polarimetry is one of the most promising tools to map
the structure of faint protoplanetary disks. In order to assess the
feasibility of imaging polarimetry of protoplanetary disks and the
usability to answer the scientific questions in the field we perform
numerical simulations of disks of various geometries and dust
properties. We model the expected signal and detailed predic-
tions for current and upcoming imaging polarimeters. This way
we can address the question what the diagnostic value of pola-
rimetry is for the structure of the disk and the characteristics of
the grains in it.

Fluffy versus compact grains

We compare extremely fluffy aggregated grains and compact
homogeneous grains and show that their expected signal is
significantly different. In combination with infrared/mm ob-
servations this allows us to obtain grain properties in addition
to mapping of the disk geometry.
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Disk structure: flaring, settled,
warped, gaps?
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The angle dependence of the intensity (left) and degree of polarization (right) of
the scattered light for compact and aggregate grains. For fluffy aggregates the
intensity of scattered light traces the total size of the particle while the degree
of polarization traces the size of the constituents.

The density structure of protoplanetary disks is a tracer of impor-

tant processes taking place. Planets can open up gaps in disks

or cause a warp of the disk surface. Also grain growth alters the

surface brightness of the disk in two ways:

- A decrease in surface brightness as the scattering cross sec-
tion per unit mass decreases.

- A decrease of the height of the disk surface as the large grains
settle towards the midplane of the disk.

Instrument simulations: SPHERE/ZIMPOL at the VLT

Compact grains

Compact grains Aggregates

Aggregates

G

-10

wrl 000L-1°0

wr 0001

integrating 1 minute integrating 1 hour

There are basically two parameters that set the polarized flux from a disk: the intensity of the scattered light and the degree of polari-
zation. If we simply compare fluffy aggregates and compact grains with each other, the aggregates have a much higher degree of po-
larization, while the sharp forward peak of the aggregate phase function causes the scattered intensity to be low. These two parame-
ters work together to make the total polarized intensity very similar. Fortunately, the direction of scattering is very different and different
parts of the disk are bright in polarized intensity. To study what a disk looks like in polarization it is of crucial importance that also the
polluting unpolarized intensity from the stellar psf is properly computed as well as proper estimates of the noise level. This was done
for SPHERE/ZIMPOL at the VLT using CAOS. The simulations shown are for a simple settled disk model with no substructure in the
density distribution. Even the faint settled outer surface of the disk can be clearly imaged when integrating on the disk for an hour.




