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Dust grains are key components of the interstellar medium (ISM), influencing its chemistry, thermodynamics, and radiative properties. Yet,
dust is continually processed and destroyed by shocks, turbulence, and energetic feedback from stars and supernovae (SNe). Quantifying the
balance between dust formation and destruction remains a major challenge, particularly in environments where complex gas dynamics and
magnetic fields shape the fate of grains.

Paperboats is a post-processing code that traces the evolution of dust in magnetohydrodynamic (MHD) simulations. It follows dust populations
through the simulated flow, including sputtering, grain-grain collisions, and gas—dust drag. We apply Paperboats to ISM and supernova remnant
(SNR) simulations to explore how shocks and magnetic fields affect dust destruction. The code provides a flexible framework for coupling MHD
dynamics with detailed dust microphysics, enabling systematic studies of dust survival in diverse astrophysical environments.
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For the dust phase, Paperboats post-processes
the MHD output — using gas density, temperature,
velocity, and the magnetic field from each grid cell
and snapshot.

Surviving dust mass (%)

e}
€107
>0

Currently, Paperboats supports output from the
AstroBEAR, Pencil, Arepo, and FLASH MHD codes,
and can be adapted to other codes with minimal
effort (grid or SPH).

Paperboats calculates:

- Total dust survival fraction as function of time (a) oot oo o 001 002 oozo oot oo2 003
- Grain size distribution for each snapshot (b) ' X X (pc) X (pc)

- Dust density maps for multiple grain sizes (c)

DUST PROCESSES RESULTS

.. for the dust evolution in a SNR clump Full video:

¢ Amultitude of dust processes impacted by the reverse shock of the SN

are included which is unique in
its number so far. 0 ¢ = 4.46 yr t =12.40 yr t =2033yr t=2827yr

e Dust transport: = C
- Drag by gas-grain collisions (a) y
- Plasma drag
- Magnetic field acceleration I = 36.70 yr

t=4414yr t =5257yr t =6150yr

e Dust destruction:
- Kinetic and thermal sputtering (b)
- Fragmenation (c)
- Vaporisation
- Mechanical and radiative torque

disruption (upcoming) ... for the dust evolution in the ISM

e Dust growth: impacted by the forward shock of the SN

- Coagulation
- Gas accretion
- lon trapping

SUMMARY

Eor more details: Paperboats is a parallelized, grid-based post-processing code to compute
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