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In this study, we conducted experimental investigations on the magnetoresistance of a
two-dimensional system within a HgTe quantum well. This system exhibits a unique co-
existence of energy bands, featuring both linear and parabolic-like spectra at low energies.
As a result, it lacks Galilean invariance. The interactions between the two-dimensional
Dirac holes and the heavy holes are responsible for breaking the Galilean invariance,
leading to interaction-limited resistivity and magnetoresistivity. At elevated tempera-
tures, we observed linear magnetoresistance, which can be attributed to the Dirac plasma
magnetohydrodynamic behavior.

The recent discovery of the large magnetoresistance (MR) exceeding 100% in conduc-
tors and semimetals under only a few tesla has garnered considerable attention. This find-
ing necessitates a reevaluation of the semiclassical theory, particularly in the context of the
Boltzmann transport equation.
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Figure 1: (a) Schematic representation of the energy
spectrum of a 6.4 nm mercury telluride quantum well.
(b) Magnetoresistivity as a function of the magnetic field
for different gate voltages: −6V < Vg < −2V , T=48 K.
The insert-example of the linear margnetoresistivity at
density Nh = 3.9× 1011cm−2.

In this work, we investigate
magnetoresistance of HgTe gap-
ples quantum well at elevated
temperatures, where resistance
is primarily determined by
particle-particle scattering (fig-
ure 1a) [1]. We observe sig-
nificant positive magnetoresis-
tance, compare it with theoret-
ical predictions, and find rea-
sonable agreement. At some
fixed densities, magnetoresis-
tance demonstrates a linear de-
pendence on the magnetic field
(figure 1b). Therefore, we il-
lustrate that irrespective of the
carriers’ sign, spectrum type,
and other characteristics, hole-hole collisions are responsible for magnetoresistance at
high temperature. These findings imply that the investigated system serves as a valu-
able experimental platform for exploring different magnetohydrodynamic regimes in a
two-component plasma with distinct charge signs and distinct effective mass.
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