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For the Jovian icy moon Europa, telescopic observations have confirmed the existence of atomic sodium and potassium in
its tenuous atmosphere [Brown and Chaffee, 1974; Brown, 2001]. Such components are considered to be originated from
the surface materials. Spectrographic evidence on the surface acquired from the Galileo spacecraft suggests that hydrated
salt minerals, such as magnesium and sodium sulfates, sodium carbonate and their mixtures, are concentrated at the linear
features and in the chaotic terrains [e.g., McCord et al., 1999]. Furthermore, recent visible spectroscopic observations by the
Hubble Space Telescope suggests the presence of sodium chloride on the surface [e.g., Trumbo et al., 2019]. The following
mechanisms have been proposed as the origin of Europa’s tenuous atmosphere: (1) sputtering of materials from the surface by
energetic particles in the Jupiter’s magnetosphere, (2) the impact supply from meteorites and dusts, (3) contamination due to
volcanism from nearby Io. However, sodium-to-potassium for the Europa’s atmosphere does not simply agree with chemical
model of the Europa’s ocean and with meteoritic origin. In addition, no positive signal from magnesium and calcium atoms
has been reported despite their expected presence [Horst and Brown, 2013]. The search for such materials is crucial not
only to understand the chemical information in the present Galilean moons, but also to evaluate the primordial environment,
formation process and evolution of the moon.

In this study, we searched for emission lines (400-930 nm) in the atmospheres of Europa from 2018 to 2021 using the
spectral imager Multi Spectral Imager [Watanabe et al. 2012] on board the Pirka telescope (the primary mirror is 1.6 m in
diameter) of Hokkaido University. Here we will report the investigation.

REH DR FIIRGHEIFPBEFEHIRIC L VRSN, FEEREOERER T2 Z 26, FUEROBHANC X h KK
B OHEEDTRETH 5, Ty XIZBVWTE, F MY ARTFE A Y U LRTFIT X 2 FNER (KE 590, 767 nm) 234%
HEh=Z s b, 26 DEEDHS DI 5 72 [Brown and Chaffee, 1974; Brown, 2001], Z @ & 5 72 K&
KEFRE OKHIR) WCEET A2WE L OBEINRBINTVWS, v bicid, 2723749 U v AOFEEES
RIS 72 ¥ DK &\ - OFESAREEERS Y L A O3RN S HEl X T w3 [e.g., McCord et al.,
1999], %7-. REDBOEIMDORERE SN TELIENLT MU T LADFEED Ny TIVFH RGO A5 85 S 0H S 2
12725 7= [e.g., Trumbo et al., 2019], REICTFAEIRBINS ZN5DOYHEIZ, HINE»SOWEREEZMES v B3
WIICEF L THEAT R0, SAED~Y ML T 2BEICIIEA LK OMEERTHhN 2 BIENTEE
L. WIKAITIAH U 7280 29K IR B D 3A FAUNTREE) 72 I - TRH, 207 —2 2 L THEURED S ERIC
BT 2ANERBZOEFE LTEZONRTVWS, £z, A ADOXKUEENERT 2 RKEF MV v LB FINEEX
HERA A REARSK. BEREDLS YO RRANE b0 XINZNANERSEZ LN TNVWS, TU O ICKRDERE
NZEEE, BEOGAENTRBINZ RAECKERLKBE OB ANLF - THEZE L, HIBRrSFETHANEH N3
(Ro%y &Y v 7)) @R, KM XD REVEPAET 2BEPREIN TV S, 72TV AFRTFICX2FHND
TN INE THREBIIEE > TESJ [Horst and Brown, 2013], BHEMHINATWEDEF NIV D LFETFEAHY
U LRFOFRNEROATH 5, Z0D &S5 REERKHOFRCHEROMIIZ, TBRFEOMEYIE S 2 0RO E DEiE
2. HEMOYHEXERELZH 2 FETH S, LrLENS, BEOHFEEKICIZ R F v 7> a vy MIREHICRE R
LN FHEERIC X AEHI TR ZERIXELTH D, HRICBI2WHATEIN T2 LI 22153, WHOER
R OB IOV THRITER L TWn 3,

ALHEE K2R E PR S B i B K B I AbE L ETIcH v, H FEESE (VY 2 EES) 2FTE L TW3, THN
FiZ1.6mTHY, ZORZIFIHEBFYHOEEFR Y L CIMHRBRAKTH 3, AFETIE, HEDIH LR
WEPHLIICTEZEZHME L, VY A EEGICHER I NIRRT MLER{GEE MSI [Watanabe et al., 2012] % W
T, 2018 £ 5 2021 FEIZH T THTH R OZHEERGBEHNN 2TV, =¥ S K&KUT BT 2 FLHER OB (400-930 nm)
FiTolz. RFHETIZZOMEEITS,



