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The origin and evolution of the [CII] deficit in HIl regions and
star-forming molecular clouds

S. Ebagezio', D. Seifried"-%*, S. Walch"?, and T. G. Bisbas™ !

Aims. We analyse synthetic emission maps of the [CII] 158 um line and far-infrared (FIR) continuum of simulated molecular clouds
(MCs) within the SILCC-Zoom project to study the origin of the observed [CII] deficit, that is, the drop in the [CII]/FIR intensity
ratio caused by stellar activity.

Methods. All simulations include stellar radiative feedback and the on-the-fly chemical evolution of hydrogen species, CO, and C*.
We also account for further ionisation of C* into C>* inside HII regions, which is crucial to obtain reliable results.

Results. Studying individual HII regions, we show that Iyg is initially high in the vicinity of newly born stars, and then moderately
decreases over time as the gas is compressed into dense and cool shells. In contrast, there is a large drop in Icy over time, to which
the second ionisation of C* into C** contributes significantly. This leads to a large drop in ljcy/ Igr inside HII regions, with Iicny/Ter
decreasing from 10~°-10~2 at scales above 10 pc to around 10-°~10~* at scales below 2 pc. However, projection effects can signif-
icantly affect the radial profile of Iicy, Irpr, and their ratio, and can create apparent HII regions without any stars. Considering the
evolution on MC scales, we show that the luminosity ratio, Licy/ Lgr. decreases from values of > 10~2 in MCs without star formation
to values of around ~ 10~ in MCs with star formation. We attribute this decrease and thus the origin of the [CII] deficit to two main
contributors: (i) the saturation of the [CII] line and (ii) the conversion of C* into C** by stellar radiation. The drop in the Licn/ Lk
ratio can be divided into two phases: (1) During the early evolution of HII regions, the saturation of [CII] and the further ionisation of
C* limit the increase in Licyy, While Ly increases rapidly, leading to the initial decline of Lijcy/ Lpg. (11) In more evolved HII regions,
Ly stagnates and even partially drops over time due to the aforementioned reasons. Ly also stagnates as the gas gets pushed into
the cooler shells surrounding the HII region. In combination, this keeps the global Ljcy;/Lig ratio at low values of ~ 1073,
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Temporal and chromatic variation of polarized scattered light
in the outer disk of PDS 70 *

J. Ma m, C. Ginski , R. Tazaki , C. Dominik , H.M. Schmid @1, and E. Ménard 2

Context. PDS 70 stands out as the only system hosting a protoplanetary disk and two confirmed planets undergoing formation. It is a
unique target for characterizing the dust in this type of disk.

Aims. We aim to accurately measure the reflected polarized intensity and quantify the variability and asymmetry for PDS 70 across
multiple epochs and wavelengths in the optical and near-infrared. We present new high-contrast polarimetric differential imaging
observations of PDS 70, with the N_R filter on SPHERE/ZIMPOL.

Methods. We combined the new observation with archival data of the VLT/SPHERE instrument, spanning five wavelengths (N_R,
VBB, J, H, and K s) over seven epochs and eight years. For each observational epoch, we corrected the smearing effect due to finite
instrument resolution, measured the azimuthal brightness profiles, and derived the intrinsic disk-integrated polarized reflectivity and
the intrinsic brightness contrasts.

Results. With our homogeneous analysis of all available optical and near-infrared data sets of the disk around PDS 70, we find
significant temporal variability of the integrated polarized reflectivity as well as the azimuthal brightness profile. This indicates
variable shadowing on the outer disk by inner disk structures beyond the resolution limit of current imaging instruments. Despite
these variabilities, we observe a systematic wavelength-dependent contrast between the near side and the far side of the inclined disk.
These results underline the importance of considering both the shadowing effect from the inner disk and the surface geometry of the
observed reflecting disk in the analysis and interpretation of observational data.
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