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Examination of the origin of NaCl on the surface of Jupiter's moon Europa by
telescope observation
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A mantle plume geyser, believed to have originated in the inner sea, has been observed by the Hubble Space Telescope
(HST) on Jupiter’s moon Europa [Roth et al., 2014]. If the material of the inner sea is deposited on the ground surface,
examining its composition will lead to the estimation of the composition of the inner sea. So far, observations by the Hubble
Space Telescope (HST) have observed the absorption of specific light (color center) that appears near 460 nm on the surface
of Europa due to the exposure of NaCl to radiation, called the F center. [Samantha et al., 2019], suggesting the presence of
NacCl in the inner sea. However, absorption near 720 nm, which is expected to occur by the same mechanism, has not been
confirmed. In addition, HST observations are limited to four times in a specific four months, and long-term fluctuations on
a yearly basis, which indicate temporal fluctuations in mantle plumes, have not been investigated. In this study, continuous
observation was performed in a wide band (maximum 400-1,100 nm) using the spectrum imager MSI mounted on the Pirka
telescope with a primary mirror diameter of 1.6 m owned by Hokkaido University. Clarify time fluctuations. Using the
results of electron beam irradiation experiments [Poston et al., 2017] on NaCl in an environment that reproduces the surface
of Europa, NaCl began to be irradiated to electron beams from the observed attenuation rates of 460 nm and 720 nm. Back-
calculate how long has passed. From this, it is determined whether NaCl is derived from the inner sea, meteorite, or present
from the time of Europa formation.

We started observing Europa in August 2020, and between 400-550 nm and 650-800 nm, the bandwidth is 3.90-10.2 nm
for 400-550 nm, 4.17-7.62 nm for 650-800 nm, and the center wavelength. The image is taken at an interval of 10 nm. As
a result of analyzing the spectra acquired on August 17, 20, September 28, and October 20, 2020, absorption was confirmed
around 430 nm. Although this is a wavelength close to 460 nm reported in previous studies, it may be a Fraunhofer line 430
nm absorption line, and we are carefully examining it. In addition, no absorption was confirmed near 720 nm.

In the future, in order to remove the spectrum of sunlight, we will acquire the spectrum of the moon that is also reflecting
sunlight, and confirm the fluctuation of the spectrum by continuing the Europa observation. In addition, we are considering
conducting an electron beam irradiation experiment in order to investigate the time variation of the salt that may be present
in Europa when it is irradiated with an electron beam.
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