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Quasi-two-dimensional ternary thallium dichalcogenide TlInS2 is well known as a layered 

semiconductor with interesting electrical, opticals, and structural properties which show potential for 

optoelectronic applications [1]. It has been established that, on cooling, TlInS2 compounds exhibits a 

sequence of structural phase transitions from a paraelectric-normal (N) phase to a 

ferroelectric-commensurate (C) phase via an intermediate incommensurate (I) phase. However, despite the 

fact that a large number of investigations have studies the physical properties of layered TlInS2 crystals, the 

mechanisms which lead to the occurrence of these phase transitions is not completely clear, in part because 

of the existence of the different kind of polytypes [2]. In this work, photoluminescence (PL) spectrum at 

the band edge region in the β-TlInS2 crystals measured using a confocal microscopy system were 

investigated over the temperature range 77- 300 K, which includes the range of the successive phase 

transitions. 

Figure 1. shows the excitation power density 

dependence of the PL spectra at the band edge 

region at 77 K . The recorded spectra show a 

high intensity PL band between 2.4 and 2.6 eV. 

The band exhibits a slightly asymmetry 

Lorentzian line shape and the peak position shift 

towards low energies when increasing the laser 

excitation power from to 1350 W cm
-2

.  The  

spectra were resolved in two Lorentzian peaks (I and 

II) as shown in the inset. Based on the analysis of the excitation intensity dependence of the PL intensity 

emission [3], the peaks I and II were assigned to biextionic and exciton emissions, respectively. The 

detailed results and discussion will be presented at the conference. 

 

  

Fig. 1 Excitation power density dependence of PL 

spectra at the band edge region at 77 K. 
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