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We present here recent theoretical results on collective electronic excitations in Rashba (R) 

like systems [1], topological insulators (TIs) [1,2], and combined TIs/R systems [1]. Collective 

excitations are briefly discussed also for bulk Rasha and TI systems [3,4]. For all considered Fermi-

level positions in the 2D Dirac system of PbSb2Te4 the plasmon spectrum goes very close to the 

border of the interband Landau damping region, owing to a very large dielectric constant of 

PbSb2Te4. The Dirac plasmon free of Landau damping appears in far-infrared region. Further, the 

plasmon enters into the mentioned damping region and acquires a finite and rapidly diminishing 

lifetime. With decreasing 2D charge density (EF = −0. 01 eV), the plasmon tends to disappear.  

The pure Rashba system, where, nevertheless, 2D electron-electron interaction is modified 

by the presence of the TI substrate, is characterized by the plasmon spectrum that goes quite far 

from the border of the intraband damping region. For EF > 0 the undamped plasmon already reaches 

long infrared region and just at excitation energies ω ∼ 110 meV and higher hits the border of the 

SOI-induced interband damping region, where upon Landau damping occurs. For EF = −0.01 eV, 

the wedge, where the plasmon free of Landau damping, is very small, a finite plasmon lifetime is 

observed already at ω ∼ 10 meV.   
The Dirac-Rashba hybrid system shows a variety of possible plasmon spectra and the 

electron-hole-continuum edges generated by shifting the Fermi level. At the Fermi energy above the 

gap (EF = 0. 20 eV), as a consequence of two coupled electron subsystems, two modes appear: the 

optical and acoustic mode. The optical plasmon touches the interband damping region at ω ∼ 0. 07 

eV, while the acoustic plasmon is damped, since it lies entirely in the intraband damping region. 

The wedge with the base attached to the ω  interval from ∼  0. 12 eV to ∼ 0. 18 eV is caused by the 

presence of the gap. On the whole, the dispersion of the plasmons is merely slightly changed as 

compared with the Δ = 0 case, when the subsystems are coupled  only electrostatically. The most 

attractive case with the position of the Fermi level in the middle of the gap (EF = 0. 08 eV) is 

characterized by a plasmon branch that lies rather far from the intraband damping region and enters 

into the region of interband transitions at ω ∼ 100 meV. In this case, the plasmon is free of Landau 

damping within a quite large part of the ω −q  plane under study. It turns out that by depositing the 

TL of BiTeI we “pull out” the Dirac plasmon of the pristine PbSb2Te4 into the long-infrared region. 
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