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In order to better interpret protoplanetary disk images obtained with ALMA or JWST, it

is essential to characterize the scattering properties of the particles composing them. To

constrain their morphology, one can rely on analogs from the Solar System. Indeed, fractal particles can

be found in the interplanetary medium or on cometary surfaces [1, 2]. One can also consider chondritic

meteorites, which contain a matrix together with millimeter-sized chondrules and inclusions formed during

the first millions of years of the Solar System [3]. It is reasonable to assume that similar objects exist in

the disks we observe, where asteroids and planets are still forming.

In this conference, I will present our study of the scattering properties of several analogs of dust

particles, with the aim of assessing whether their morphology can produce an observable signature in

images of young disks at NIR or mm wavelengths. A non-destructive method, X-ray tomography, was used

to reconstruct the morphology of chondrules in a carbonaceous meteorite. The analogs are then 3D-printed

at the centimeter scale using materials whose refractive index is close to that of astrophysical silicates or

amorphous carbon. Their scattering properties are measured through microwave analogy facility at the

Institut Fresnel, France using the MIMOSA platform, [4]). These measurements are complemented by

numerical simulations using the Discrete Dipole Approximation method with the ADDA code [5].

For each analog, we measure and compute the Scattering Phase Function (SPF) as well as the Degree

of Linear Polarization (DLP) between 3 GHz and 18 GHz (corresponding to size parameters ranging from

unity to several tens). I will present a comparison of our results with Mie theory, showing that the SPF of

chondrules exhibits a behavior similar to that of spheres with equivalent mass. For the DLP, we observe

interesting behaviors for these objects when reproducing their scattering properties for the millimeter

wavelengths range, [6]. I will also discuss about non spherical objects, the Gaussian Random Spheres and

fractal aggregates made of different materials. Finally, I will discuss the limitations of each method and

explain why they complement each other.
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