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Topological one-dimensional superconductors can sustain in their extremities zero energy modes
that are protected by different kinds of symmetries. The observation of these excitations in the
form of Majorana fermions is one of the most intensive quests in condensed matter physics. In this
work we are interested in another class of one dimensional topological systems, namely topological
insulators. These also present symmetry protected end modes with robust properties and do not
require the low temperatures necessary for topological superconductivity. We consider a device in
the form of a single electron transistor coupled to the simplest kind of topological insulators, namely
chains of atoms with hybridized sp orbitals. We study the thermoelectric properties of the device in
the trivial, non-trivial topological phases and at the quantum topological transition of the chains. We
show that the electrical conductance and the Wiedemann-Franz ratio of the device at the topological
transition have universal values at very low temperatures. The conductance and thermopower of
the device with diatomic sp-chains, at their topological transition, give direct evidence of fractional
charges in the system. The former has an anomalous low temperature behavior, attaining a universal
value that is a consequence of the double degeneracy of the system due to the presence of zero energy
modes. On the other hand, the system can be tuned to exhibit high values of the thermoelectric
figure of merit and the power factor at high temperatures.

I. SSH AND SP-CHAIN MODELS

The Hamiltonian describing the monoatomic sp-chain
is given by [1, 2],
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where ϵ0s,p are the centers of the s and p bands, respec-
tively. The ts,p represent the hopping of spinless elec-
trons to neighboring sites in the same orbital and V the
antisymmetric hybridization between s and p states in
neighboring sites. Due to the different parities of the or-
bital states, this hybridization is odd-parity, such that,
in momentum space V (−k) = −V (k). Then the mix-
ing term breaks the parity symmetry of the system in
spite that the chain is centro-symmetric. Notice that the
spin-orbit coupling (SOC) also breaks parity symmetry
[3], but differently from hybridization that mixes quasi-
particles with the same spin, SOC mixes quasi-particles
with opposite spins [3]. For simplicity we consider here
the case of spinless fermions and take the chemical poten-
tial µ = 0. We considerer symmetric bands, such that,
ϵ0s = −ϵ0p = ϵ and assume ts = tp = V = t.

The frequency dependent Green’s function G00 at the

edge of the semi-infinite chain can be obtained as [4],
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where ω̃ = ω/2t and ϵ̃ = ϵ/2t. Comparing this equation
with Eq. 9 of the main text, we obtain the formal relation
between the SSH and sp-chain models. Notice the factor
(1/2) difference that appears in Eq. 9 since for the sp-
chain the full bands correspond to two electrons per site.

II. THE sp-HYBRID DIATOMIC CHAIN

The Hamiltonian of the sp-hybrid, diatomic chain is
given by [5],
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∑
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∑
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where α+
n creates an electron in orbital a for n even and in

orbital b for n odd. The operator β+
n creates an electron

in orbital a or b for n even or odd respectively. ϵ(n)
takes values +ϵ and −ϵ for even (a) and odd (b) sites,
respectively, as shown in Fig. 1. Here we take V1(n) = V1

independent of the site to obtain a Hamiltonian similar
to the Rice-Mele model. The constant terms V2 connect
orbitals a− b and b− a in different sites.
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FIG. 1. (Color online) Diatomic sp-chain with similar topo-
logical properties of the RM model,

III. DATA AVAILABILITY

The data that support the findings of this study are
available from the corresponding author upon reasonable

request.
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