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Introduction: The investigation of ocean materials 

expressed on the surface of airless icy bodies, such as 

Europa or Enceladus, when exposed to surface temper-

ature, vacuum, photolysis and radiolysis may shed light 

in the understanding of subsurface geological processes 

and corresponding timescales. 

Hydrated salt minerals are one species of surface mate-

rials found by former space instruments. We selected 

hydrohalite as candidate material for systematic dehy-

dration studies since it is the only stable hydration state 

of sodium chloride under Europa conditions compared 

to other materials which have numerous stable hydra-

tion states. 

This work will provide the means to interpret the data 

acquired by future missions to icy worlds such as Eu-

ropa Clipper and JUICE. Sodium chloride on Europa’s 

surface may be directly and unambiguously identified 

if the characteristic spectral features of hydrohalite are 

observed since the spectrum of anhydrous NaCl is flat 

and indistinct [1]. If features of hydrohalite are found 

they would indicate a relatively young terrain. 

Methods: To analyze the hydration state of hydrohalite 

samples at JPL we use a combination of two different, 

but complementary techniques: 1. Passive near-infrared 

reflectance spectroscopy in the 1.4-7.0μm spectral 

range (Thermo Nicolet 6700 FTIR; Pike Tech Dif-

fusIR) 2. Raman spectroscopy (Horiba Jobin-Yvon 

LabRam HR). The sample is irradiated using a krypton 

arc lamp primarily emitting at 116.5 and 123.6nm, 

however the 116.5nm line is cutoff by the MgF2 win-

dow. 

 

The interaction of hydrohalite with electrons and Sul-

phur ions was studied in the MEFISTO facility at Uni-

versity of Bern [2]. Different species of spherical parti-

cles made form frozen brines were irradiated periodi-

cally. Spectra in the range of 0.4-2.4μm are acquired 

by a VIS-NIR hyperspectral imaging system to charac-

terize chemical and physical changes.  

 

Results: Preliminary results indicate that the physical 

structure of frozen brines (slab ice vs. granular ice) 

plays a significant role for the dehydration rate. Further 

it was measured that the particle size of granular sam-

ples has some impact too. The addition of UV irradia-

tion accelerates the dehydration process while electron 

bombardment leads to the creation of color centers. 

The presence of color centers is attributed to a distinct 

absorption around 460nm (F-center) in the visible 

spectrum and results in a yellowish discoloration. 
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