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Fig. 1. Planet receiving a flux O'Tér from 1ts parent star and emitting an

intrinsic heat flux 0T .- The labeled quantities correspond to radiative
fluxes perpendicular to the atmospheric surface at the location consid-
ered. 6, correspond to the angle between the direction of incidence of
the collimated 1rradiation flux and the local vertical, and u. = cosé..
Fluxes that are mostly characterized by visible wavelengths are drawn
in blue. Fluxes in the infrared are drawn in red.
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Figure 2. Block diagram of the quench level retrieval (QLR). The model calculates the output spectrum
for an input planet spectrum and its parameters. The parameter estimation method (PyMultiNest) is used
to find the parameter distribution and calculate the best-fit parameters for the input spectrum. The blue
boxes are the steps that are done by petitRADTRANS, and the green boxes are the steps carried out by

our disequilibrium model function.
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Table 3. Parameters used to generate the synthetic JWST observation.

Stellar temperature

5700 K

> 1.0751 * \ T

Stellar radius

1 solar radius

Apparent magnitude

10.33

Stellar metallicity

solar metallicity

Stellar gravity

10% ¢m s 2

Transit duration

3 hours and 40 minutes

f base 1
Number of transit observations 2
Saturation level 0%

Noise floor

20, 75, 40 ppm
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Figure 9. The solid blue line shows the re-binned transit spectrum of A1l (top left panel), A2 (top right
panel), B1 (bottom left panel) and B2 (bottom right panel). The solid red dots show the simulated JWST
observed spectrum, and the black vertical lines are the associated errors. The three solid horizontal colored
lines (yellow, brown, and green) show the wavelength coverage of the labeled JWST instrument.
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Figure 4. The transit depth excess due to vertical mixing in the exoplanet atmosphere from our 1D
chemical kinetics model run (Tequi = 500 — 2000 K; Ty = 150, 250, 350, 450 and 550 K; log;o(K,,) = 9;
surface gravity = 1000 cm s~2). The color contours from blue to red in panels (a) - (e) represent the transit
depth excess due to CH, and panels (f) - (j) due to NH5. The white to black colormesh plot in all the panels
represent the total transit depth excess.
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ALMA Observations of Proper Motions of the Dust Clumps in the Protoplanetary Disk MWC 758

Kuo, I-Hsuan Genevieve,l, 2 Yen, Hsi-Wei,l and Gu, Pin-Gaol
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Figure 1. ALMA 1.3 mm continuum maps of the MWC 758 disk from the 2017 (left) and (right) 2021 data. The two maps have
the same beam size of 07071, shown as white ellipses at the bottom left corners, and are generated with similar uv coverages. :‘

The contour levels are 50, 200, 300, 500, and 100c.
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gure 1. ALMA 1.3 mm continuum maps of the MWC 758 disk from the 2017 (left) and (right) 2021 data. The two maps have
e same beam size of 0071, shown as white ellipses at the bottom left corners, and are generated with similar uv coverages.
1e contour levels are 50, 200, 300, 500, and 1000.
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Figure 2. Azimuthal Intensity Distribution and Displacement. (upper panel) ALMA 1.3 mm continuum maps deprojected in
the polar coordinates. The azimuthal angle is defined counter-clockwise from the minor axis of the disk. The color scale and
contours present the 2021 and 2017 data, respectively. The contour levels are 50, 200, 300, 500, and 1000. (middle panel)
Intensity residuals (color) after subtracting the 2021 from 2017 maps presented in the upper panel. The contours present the
2021 continuum map with the contour levels the same as those in the upper panel. (lower panel) Azimuthal intensity profiles of
the inner and outer clumps passing through the continuum peaks of the clumps extracted from the 2017 (blue) and 2021 (red)
continuum maps. The inner clump is centered around 322°, and the outer clump at 95°.
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SCExAQO/CHARIS Near-Infrared Scattered-Light Imaging and Integral Field Spectropolarimetry of
the AB Aurigae Protoplanetary System
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Figure 1. SCExAO/CHARIS AB Aur broadband Q, images (wavelength-collapsed) from 04 October 2020 obtained from
PDI processing. The reduction described in Methods was used for both the linearly-scaled (left) and radius-squared-

» —— —— N\
scaled(right) images shown. The image color map intensity scaling goes from the 10th to 99.7th percentile of count values o 9\ 2 I\ Lj: /J \ é \J \ L(_D{ j 7{')\ CJ:

(i.e. np.nanpercentile(image, (10, 99.7)) in the Python NumPy package).
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Fig. 1| Detection of a clump-like protoplanet, AB Aur b, around AB Aur at wide separation (~93 au). Left: SCExXAOQ/CHARIS image from 6 January 2018
combined with ALMA submillimetre imaging' taken in 2014 at 900 pm showing a ring of pebble-sized dust. AB Aur b lies interior to the dust ring at a
location predicted from analysing spiral structure seen on smaller separations. The CHARIS component uses ADI/ALOCI for PSF subtraction. The green
arrow points to the location of AB Aur b and the yellow star indicates the position of the star, AB Aur. Right: radius-scaled (that is, multiplied by r, the
separation from the star in pixel units) CHARIS image of AB Aur from 2 October 2020 shown to highlight much fainter spiral structure in the disk. The
green circle identifies AB Aur b. The CHARIS image uses polarimetry-constrained reference star subtraction to remove the stellar PSF. The colour stretch is
linear in this figure and in all other figures. The x and y axes are in units of arcseconds east (along the x axis) and north (along the y axis). The white circle

is the region masked by the coronagraph.
Currie et al. 2020
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Fig. 4 | SCExAO/CHARIS images of AB Aur at different wavelengths and observing modes. Left: CHARIS total intensity wavelength-collapsed image
from October 2020 (same reduction as shown in Fig. 1, right), showing a clear detection of AB Aur b. Middle: polarized intensity wavelength-collapsed
image obtained one day later. A pure scattered-light disk feature would have been detected at the position of AB Aur b (green circle). Instead this region

shows no concentrated emission, indicating that AB Aur b is not detected. Right: emission at the approximate position of AB Aur b from VAMPIRES Ha
data using RDI/KLIP for PSF subtraction. From left to right, the intensity scaling is [0, 0.0925] mJy, [0, 0.055] mJy and [-0.007,0.007] mJy, normalized to

the source’s apparent FWHM. The x and y axes are in units of arcseconds east (along the x axis) and north (along the y axis).

Currie et al. 2020
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Figure 9. Mean polarization fraction vs. angle from the disk minor axis for CHARIS broadband, J, H, and K. The error bars
correspond to the standard deviation of the polarization at each angle. Measurements missing from the right-hand panel (near
90 and 270 degrees) correspond to regions with limited field of view on the CHARIS detector.
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Figure 10. Model azimuthal dependent values for total intensity, polarized intensity, and polarization fraction compared to
measured values at 0725-0"5 and 075-0"75 for a model of high porosity (p=0.7) and low porosity (p=0.3). All other parameters
for these models are the same (see main text).



Metal pollution in Sun-like stars from destruction of ultra-short-period
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