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Introduction:  For this study several analyses were 

done in the UV/VIS spectrum using a USB4000 spec-

trometer. The focus of these analyses was to determine 

the detectability of certain elements that are known to 

influence the UV/VIS spectrum such as transitional 

metals, but also the influences of minerals, organics 

and volatiles [1].  

Spectrometer: The USB4000 spectrometer is a 

relatively small spectrometer. The size makes it mobile 

and suitable to use in the field and on a lander or a rov-

er. However, there are clear restrictions in using this 

spectrometer for analyses, the first restriction being the 

fact that a UV/VIS spectrum gives very restricted in-

formation about a surface compared to an infrared 

spectrum. Also the relatively high amount of noise and 

systematic effects makes this spectrometer less suitable 

for precise measurements. One of the minor objectives 

of this study was to determine what the best conditions 

are for performing the analysis on this spectrometer as 

a continuation of earlier research [2]. Examples of such 

parameters are for example the scans to average, the 

integration time and the light source.  

Laboratory measurements: The analyses were 

performed using the USB4000 in a dark environment. 

The light source was mainly an incandescence lamp. 

The integration time for the measurements was 100 

milliseconds and the number of scans to average was 

generally 20. A dark spectrum was measured before 

every sequence and the reference spectrum was deter-

mined before every measurement. 

Figure 1 shows the results from an analyses where-

by the influence of water was measured using a plastic 

and a metal beaker. The spectrum of the empty beakers 

and the spectrum of the beakers filled with water were 

measured, after which the ratios of these spectra were 

calculated. In both cases there is a clear trend visible 

that is probably caused by the presence of water. This 

trend is in accordance with two known water absorp-

tion bands at 739 and 836 nm [3]. However, this influ-

ence of water is less often visible in minerals and rocks 

analyses, possibly due to mineral-water interactions, 

and even though water has also absorption bands in 

lower wavelengths [3], these are not visible in these 

graphs. 

 

 
Figure 1, The influence of water on the VIS spectrum 

 

Also the conditions of vegetation can be analysed 

using the USB4000 spectrometer. An experiment was 

done using different soil types to determine the influ-

ence of the soil and the health of a plant on the spec-

trum of lepidium sativum (garden cress). Figure 2 

shows the results of spectroscopy analyses on plants 

growing on different soil types. ‘S’ and ‘R’ are differ-

ent soil types whereby ‘S’ is a ‘normal’ soil whereas 

‘R’ represent a Moon regolith. ‘A’ means that organ-

isms were removed from the soil and ‘N’ means that 

nutrients have been added to the soil. It can be stated 

from observations and spectroscopy that the soil, the 

nutrients and microorganisms influence the spectrum 

ad growth of a plant. 

 
Figure 2, The spectrum water cress grown on different 

soil types 20 days after it was seeded.  

 

The measurements that were done and planned fu-

ture measurements can indicate the possibilities and 

boundaries of this spectrometer and determine the usa-

bility of this spectrometer in practice.  
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