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 Tantalum disulphide (TaS2) belongs to very intensively studied family of layered 

transition metal dichalcogenides (TMDs). It has attracted a lot of interest from many research 

groups because of very rich phase diagram: it is metallic at high temperatures, whereas at low 

temperatures it shows  Mott insulator behavior [1]. Moreover it  has four temperature-

dependent charge density wave phases related to phase transitions and high value of spin-orbit 

interaction. The main purpose of this research is to obtain TaS2 and graphene hybrid 

structures in order to combine astonishing properties of these two materials, especially to 

obtain hybrid structures with strong spin-orbit coupling induced in graphene. 

  In this communication we present preliminary studies of optical properties of bulk 

1T-TaS2. The Raman scattering measurements  were performed in wide spectral range from 8 

to 800 cm
-1

 and for  temperatures ranging from 4.3 to 300 K. As shown in Fig. 1, Raman 

spectrum of 1T-TaS2 shows substantial difference when measured at room and low 

temperature. This difference is directly related to the metal-insulator phase transition which 

occurs around 200 K.  

 
Fig. 1. Raman scattering spectra of bulk 1T-TaS2 measured at liquid helium and room 

temperature. 
 

A remarkably rich structure observed at low temperatures is related to the folding of the 

phonon modes induced by metal-insulator transition which is accompanied by structural 

changes in the 1T lattice. Temperature-dependent Raman spectra compared with scanning 

tunneling microscopy (STM) images allow us to follow the phase transitions which appear in 

the system. 
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