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Our study presents both theoretical and experimental evidence supporting the exis-
tence of a robust topological insulator state in TmPdSb, a half-Heusler compound.
Typically, half-Heusler systems display topological features only in their semimetallic
state and are topologically trivial in the insulating state. However, using a tight bind-
ing model to calculate the Z2 topological invariant, we found that TmPdSb has a (1;
000) invariant, which directly indicates it as a strong topological insulator. Further-
more, we observed the manifestation of topological features through unique surface
states that extend across the entire Brillouin zone, independent of surface termination,
and were confirmed in single crystal experimental results. TmPdSb exhibits insulating
behavior at high temperatures, as evidenced by the temperature-dependent electrical
resistivity. The transverse and longitudinal magnetoresistance behaviors display a
linear in B trend at low temperatures and a quadratic B dependency at high temper-
atures. Despite being paramagnetic at 2 K, magnetic scattering was observed in the
electrical transport, below 40 K. We also derived a large prefactor α and coherence
length Lϕ(0) using the Hikami-Larkin-Nagaoka model, based on the weak antilocal-
ization behavior of conductance in weak magnetic fields. The relatively large value
of Lϕ(0) suggests the dominance of conducting surface states, which is typical of 2D
topological sheets.
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