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Introduction Infall vs rotation

This poster presents a method to determine the The basic assumption of our method is that protostars diagrams. When the gas is infalling, the PV-diagram is
evolutionary stage of a protostar based on the experience an initial collapse phase where gas moves symmetric around the x-axis and shows a slight
topology of the velocity field in the gas that surrounds predominantly along radial trajectories and ends up asymmetry around the y-axis, whereas in the case of
it. By comparing the velocity field of an observed with a fully Keplerian disk with rotational motions only pure rotation, the PV-diagram shows the well known
protostellar environment to the velocity fields of an and no infall. The motion of the gas is reflected in the butterfly pattern. We use a model, introduced in [1]
ensemble of simulated protostars, it is possible to spectral profiles and the two distinct regimes, infall which parametrizes the velocity field as the ratio of infall
determine the age of the observed protostar. Because and rotation, show characteristic patterns in the PV - to rotation. We can fit this model to the PV-diagram.

the simulation contains so many stars, it is possible to
statistically look at the evolution in different mass bins,
In different types of environment or at stars with
different multiplicity.
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Example PV-diagrams.
Left: typical infall signature [2].
Position Right: typical rotation signature Position
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Left: a rendering of density iso-
surfaces around a protostar from
the RAMSES simulation. The red
lines are gas stream lines. This is a
relatively evolved object with an
age of a few hundred thousand
years.

Numerical modeling

A large scale dynamical star formation simulation done with the RAMSES code is used to
create a library of simulated protostars. The simulation spans up to a hundred parsec and
several hundred thousand years in time. It produces several tens of thousands protostars.
Using AMR techniques each protostellar object is resolved down to a scale of ten AU.

For more information on this simulation, see posters by Frimann (1H009), Haugbglle
(1HO004), Kuffmeier (1HO003), and Nordlund (1H002).

Left: an illustration of the
dynamical range In the
RAMSES simulations, with

Below: a moment map of the same
object after radiative transfer
calculations using the LIME code.
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Chemical abundances Protostellar evolution
Using tracer particles in the RAMSES code, chemical depletion The fitted velocity field parameter can be Infall i i i |
can be tracked by solving freeze-out and desorption rate plotted as function of fractional accreted a4 Stage () N
equations in time as the tracer particles moves with the gas flow mass. In this diagram, protostars are .
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| Copies of LIME can be downloaded from http://brinch.eu/limeforum
Scan the QR code for a copy of this poster or by scanning the QR code to the right.




