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Introduction: Compositional analysis of primitive 

bodies often rely on remote sensing observations using 
imaging spectrometers. To enhance their scientific 
returns, well-characterized laboratory spectra are re-
quired for comparison. Several variables affect the 
observed spectra that must be understood to more con-
fidently extract compositional information. We have 
investigated the effects of temperature and grain size 
on the Vis/NIR spectra of various compounds, includ-
ing the magnesium sulfate hydrates, kieserite 
(MgSO4•1H2O), starkeyite (MgSO4•4H2O) and hexa-
hydrite (MgSO4•6H2O). Inclusion of these temperature 
and grain size appropriate spectra into mixture models 
of primitive body and planetary surface spectra will 
improve the compositional interpretation. Further ef-
forts must be taken to characterize laboratory spectra 
with considerations for temperature and grain size ef-
fects. 

 

Figure 1. A front view of the experimental chamber  
 

Experimental: At the Planetary Ices Characterization 
Laboratory at the Jet Propulsion Laboratory, we have 
developed a state of the art facility for spectrally char-
acterizing ices, salts and minerals under controlled 
temperature and pressure (Figure 1). The characteriza-
tion is done in a stainless steel chamber that can 
achieve pressures down to 10-9 Torr and sample tem-
peratures below 20K. The sample spectra are collected 
by an ASD Fieldspec 3 (0.35-2.5 mm spectral range) 

and a Thermo Scientific mercury cadmium telluride 
detector (1.5-25 mm spectra range) in a diffuse reflec-
tance geometry. 

Results: Both temperature and grain size are ob-
served to affect the recorded spectrum. The extent of 
these effects greatly depends on the molecule and 
spectral region of interest. For example, the shape of 
the 1.5 and 2.0 micrometer bands of kieserite are sensi-
tive to temperature. As the temperature is lowered they 
become narrower and separate into descrete absorption 
features. However, the 3.0 micrometer band is rela-
tively insensitive to temperature. 

 

 
Figure 2. Diffuse reflectance spectra of room tempera-
ture kieserite is shown from 0.35-15 micrometers for 
seven different grain size ranges between 25 and 200 
micrometers in ~25 µm steps. 

 
Contrary to temperature changes, grain size vari-

ability does not largely affect the 1.5 and 2.0 microme-
ter bands. However, the 3.0 micrometer band become 
wider and shallower with increasing grain size (Figure 
2). The spectral behavrior of kieserite and other mag-
nesium sulfate hydrates at variable temperatures and 
grain sizes will be presented. It is apparent that quanti-
fying and characterizing these spectral effects is neces-
sary for confidently interpreting remote sensing spec-
tral data.  
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