Ionisation of a single nanoparticle by heavy Cosmic Rays with the NanoCR
experiment

T. Nguyen Trung', M. Chabot', O. Sublemontier®, E. Dartois?, I. Ribaud', J. Duprat?,

T. Pino?, K. Béroff’

! Laboratoire de physique des deux infinis Iréne Joliot-Curie (IJCLab), CNRS-IN2P3, Université Paris-Saclay,
91405 Orsay, France

2 Institut des Sciences Moléculaires d’Orsay (ISMO), CNRS, Université Paris-Saclay, 91405 Orsay, France

3 Institut Rayonnement-Matiéres de Saclay (IRAMIS) NIMBE, CEA-CNRS, 91400 Saclay, France

4 Institut de Minéralogie, de Physique des Matériaux et de Cosmochimie, CNRS, MNHN, Sorbonne Université,
75005 Paris, France

The interstellar medium is made up of gas and dust. This medium is crossed by cosmic
radiation and irradiated by stellar UV, except in dense clouds where UV is absent. The
interaction of these rays with the dust and gas is crucial to the chemical evolution of
interstellar and circumstellar environments. Heavy and slow cosmic rays interact with very
small dust particles (-100 atoms) and multi-fragment them by coulombic explosion, enriching
the gas phase with complex molecules (Chabot, M et al. 2019). The upper limit in dust size for
which multifragmentation occurs is currently unknown. The NanoCR experiment aims to
provide physics inputs to determine the coulombic explosion size limit. To do this, the charge
state distributions of analogous nanoparticles in single collision with a sample of heavy ions
are measured. The NanoCR experimental set-up will be presented along the results on the
collision between 100 nm nanoparticles and 1.5 to 15 MeV Argon ions produced with the
Andromede accelerator in Orsay (94).



