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I-ENA LAB 1 FACILITY @ IAPS/INAF

LABORATORY SIMULATION OF ION IMPACT AND  
BACK-SCATTERING ON MERCURY SURFACE ANALOGUES FOR 

PLANETARY SPACE WEATHER INVESTIGATION 

Mercury's surface-bound exosphere mediates the transport of ionised and neutral
species within the Hermean environment [1-3]. The interactions of the Solar wind
with the regolith can induce sputtering, chemical reactions with surface species, or
particle backscattering. The SERENA instrument onboard BepiColombo [4] is
designed to investigate surface-exosphere-magnetosphere interactions using
particle detectors and mass spectrometers. An example of these phenomena is
the sodium emission from the surface caused by solar wind precipitation through
the cusps, as shown in the adjacent figure (modified after [5]).

The experimental set-up to investigate ion interactions with Mercury’s surface consists of a ion
source, a quadrupole mass spectrometer (QMS) and the ELENA FS. In collaboration with other teams,
we plan to investigate a variety of diverse samples, including slabs of meteorite, and pellets similar
in composition and grain size to Mercury’s surface. INAF-IAPS teams, for the activity related to INAF
Mini-Grant SIMILIS (PI: Anna Galiano, Co-I: Fabrizio Dirri, Marco Ferrari) will provide pre- and post-
analysis of samples using VIS-IR spectroscopy at SLAB (Spectroscopy LABoratory at IAPS) and
Raman spectroscopy to evaluate the effect of the bombardment.

a) Schematic of the experimental setup;
b) Top view of the experimental setup with
ELENA placed behind the sample;
c) Meteorite analogue irradiated during the
experiment;
d) Study of the 3d spatial beam profile used
for bombardment.
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The Ion and Energetic Neutral Atom (I-ENA) laboratory at INAF/IAPS facilitates controlled
experiments on ion and neutral beam interactions with surface analogues and detectors for
planetary space weather research [6]. It has supported missions such as Cluster, BepiColombo
(SERENA), and novel program as Sweaters. The facility features a high-vacuum chamber (up to 10⁻⁷
mbar) and a charged particle source producing beams of 0–5 keV, adjustable in intensity, area, and
direction. ELENA, the SERENA instrument devoted to the detection of backscattered ENAs together
with solar wind or magnetospheric ions (10 eV–5 keV), is tested and calibrated using its Flight Spare
in this laboratory [7]
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Fluence:  4 × 1014 𝑖𝑜𝑛𝑠/𝑐𝑚2

Exposure Time on Mercury: 
~ 200 years (according to [8])

Mercury Analogue:
Enstatite achondrite (Aubrite)

The experiment investigates sputtering and backscattering phenomena,
improving our understanding of Mercury’s environment and supporting the goals
of the BepiColombo mission. In the first phase of the experiment, we will use
standard detectors such as an MCP (Micro Channel Plate), RPA (Retarding
Potential Analyzer), FC (Faraday Cup), and a mass spectrometer to analyse
released particles. In the second phase we will set up the ELENA FS to analyse the
direction of particles backscattered from the surface analogues during ion
bombardment, providing ground truth to the ELENA experiment on BepiColombo .

SET-UP AND PRELIMINARY TESTS
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