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In spite of the fact, that the particularity of RS is remarkable,  
the conversion efficiency of Raman effect is rather poor, since 
only a scarcity (about  10-7) of the initial photons are 
inelastically scattered. Hence the detection of very low 
concentrated molecules is limited.  
 In order to enhance sensitivity, to improve intensity, to 
reach better spatial resolution and other improvements number 
of variation of RS has been developed: Surface Enhanced RS, 
Resonance RS, Transmission RS, Spontaneous RS, Tip-
Enhanced RS et al.  
 
3. APPLICATIONS 
 
Raman spectroscopy finds application in many scientific and 
industrial disciplines and branches such as 
• Chemistry – RS provides a fingerprint for identification of  

a molecule, since vibrational information is specific to  
the chemical bonds and symmetry of molecules. 

• Material sciences – RS is one of the best-known methods, is 
of central importance for all the specification and structural 
analysis of almost all kind of materials (amorphous, 
partially crystallic, transparent, non-transparent  
samples, samples with different surface textures). 

• Nanotechnology – RS provides determination of 
nanocrystal, chirality, semidiameters in nanomaterials. 

• Semiconductor industry – RS allows semiconductor 
impurities determination in silicone substrates and 
diamond-like carbon coatings (a point measurement on 
silicone can be obtained in less than 0.1 s), identification of 
defects particles on the material surfaces. Such results 
notably affect device yields and the economics of the 
process line. 

• Solid state physics – materials characterization, finding the 
crystallographic orientation, etc. 

• Criminology, security forces – identification of unknown or 
hazardous substances, by instance detection of explosives 
or drugs by airport security, etc. 

• Forensic sciences – identification of trace amounts of 
substances in evidential materials, etc. 

• Geology and mineralogy – identification of the principal 
mineral phases, classification of rocks, etc. 

• Pharmaceutical industry – development, production and 
control of pharmaceuticals, etc. 

• Medicine, biology – DNA analyses, prognoses and 
diagnoses of carcinomas, study of biological systems, etc. 
 

 Followed issues are solved at the present time using 
Renishaw inVia Basis Raman microscope with the 514 nm 
excitation Ar+ laser at Faculty of Applied Informatics, Tomas 
Bata University in Zlin.  
 Application of Multi-Walled Carbon Nanotube (MWCNT) 
for the purpose of conducting layers creation is investigated. RS 
is very useful in the detection of carbon form in fundamental 
research and also in industrial usage. This technique is able to 
distinguish different forms of carbon (Fig.1.), because of 
evident Raman spectral variances, and also map them. While, 
for example, SEM indicates only presence of elemental carbon 
in the sample (Pitt et al., 2005). Different concentrations of 
MWCNT affect properties of electric conductivity of layers, 
which are used for shielding electromagnetic fields or 
elimination of static charge and others.  
 The methodology for the detection of small Cr(VI) 
concentrations with the use of RS is developed. Trivalent and 
hexavalent chromium compounds are produced in large 
quantities and are accessible to most of the population. 
However, Cr(VI) is a carcinogenic substance and may cause 
health risks. There is a possibility of conversion of Cr (III) into 
Cr (VI). It is already proved that RS can distinguish Cr (III) 
from Cr (VI) (Kikuchi et al., 2005) (Fig. 2). Temporary results  

 
Fig. 1. Raman spectra of different modifications of carbon 
 
show the complication with luminescence (Fig. 2) that masks 
the Raman spectra of natural polymers containing  
Cr compounds. This situation should be feasibly solved  
by changing visible wavelength laser by another suitable NIR 
excitation laser.  
 

 
Fig. 2. Raman spectrum of trivalent and hexavalent chromium; 
a specrum of Cr(VI) masked by fluorescence 
 
4. CONCLUSION 
 
Raman spectroscopic technique was studied as an innovative 
method for obtaining information about a structure  
and properties of a wide range of materials, which can be used 
in almost all technical and industrial branches. Measurements 
on a concrete device InVia Basis Raman Microscope were 
realized. Possibilities of both a structure and properties of 
selected materials were verified. Laboratory program for 
forensic applications, mechanical properties and aging of solids  
is preparing at the present time. 
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