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Three-dimensional topological insulators (3D TIs) 
are a new state of quantum matter with an insulating bulk 
band and a conducting surface state protected by 
time-reversal symmetry. It is expected that the 3D TIs 
show unusual topological quantum effects which can be 
applied to spintronic devices and quantum computation. 
The realization of such ideas requires the truly 
bulk-insulating TIs with tunable surface states. One of 
useful strategies is to gradually replace the composition in 
a ternary alloy, like Bi2-xSbxTe3-ySey [1] (BSTS), leading to 
an effective compensation of donor/acceptor-type defects, 
i.e. a shift of the chemical potential and tunable surface 
state. In this study, we have performed angle-resolved 
photoemission spectroscopy (ARPES) of a new insulating 
TI platform, the TlBi1-xSbxTe2 (TBST) system, and 
determined the evolution of band structure as a function of 
Bi/Sb ratio. 

 To see the evolution of electronic states on Sb 
substitution, we have performed systematic ARPES 
measurements along the 
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 cut [2]. The evolution for 
various x values, shown in Fig 1(a), demonstrates tunable 
Dirac carriers in TBST. Moreover, we have found that 
chemical potential shifts by 0.6 eV with respect to the Dirac 
point. This value is much larger than that of other TI 
systems such as BSTS [1] and Pb(Bi1-xSbx)2Te4 [3] as shown in 
Fig. 1(b). More importantly, the Dirac velocity of TBST is as large as 5.4 eVÅ along the 
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 direction, highest 
among known TIs. In my presentation, we discuss the discuss the overall band diagram of TBST [Fig. 1(c)] and 
discuss the relationship between spectroscopic and transport properties. 
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Figure 1: (a) The evolution of band dispersion in TBST 

along the 
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 direction (b) Composition dependence of 

the Dirac-cone band dispersion relative to the DP of 

TBST, compared with other systems. (c) Schematic band 

diagram of TBST as a function of x. 


