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Topological insulators have been the focus of intense investigation because of 
their unique spin-polarized surface states. Here we present detailed studies of 
two relevant materials: (1) We use laser-based ARPES to study the band 
structure of the potential topological insulator ZrTe5. We find a small gap 
between the conduction and valence bands, which suggests that it is not a strong 
topological insulator. In addition, the bands exhibit a temperature-dependent 
binding energy shift which we associate with a variation of doping level. (2) We 
use time- and spin- resolved ARPES to study unoccupied states of the 
prototypical topological insulator Bi2Se3. We identify a surface resonance which 
is distinct from the topological surface state, yet shares a similar spin-orbital 
texture. Calculations show that these two distinct states can emerge from trivial 
Rashba-like states that change topology through the spin-orbit-induced band 
inversion. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 


