Quantum Transport and Pressure-induced Superconducti
in the 3D Dirac Semimetal Cd As,
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We report the quantum transport properties of Cd,As, single crystals in a magnetic field. A
large linear quantum magnetoresistance is observed near room temperature. With decreasing

temperature, the Shubnikov—de Haas oscillations appear in both the longitudinal resistance
R, and the transverse Hall resistance R, . From the strong oscillatory component AR, a
linear dependence of the Landau index n on 1/B is obtained, and it gives an n-axis intercept
between 1/2 and 5/8. This clearly reveals a nontrivial T Berry’'s phase, which is a distinguished

feature of Dirac fermions. And the resistance of Cd.,As, under pressure up to 50.9 GPa was
also measured. Surprisingly, superconductivity with T_= 2.0 K emerges at 8.5 GPa. The T_
keeps increasing to about 4.0 K at 21.3 GPa, then shows an anomalous nearly constant pres-
sure dependence up to the highest pressure 50.9 GPa. Our observation of superconductivity
in pressurized three-dimensional Dirac semimetal Cd As, provides an interesting candidate

for topological superconductor.
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Left: (a) The oscillatory component AR , extracted from R by subtracting a smooth background. (b) The temperature dependence
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of the relative amplitude of AR _ for the 6th Landau level. The solid line is a fit to the LK formula, which gives m* = 0.044m  and v,
~1.1 x 10° m/s.

Right: (a) The high-field oscillatory components AR and ARXy at 1.5 K. The ARXy oscillations are phase shifted approximately by
90°. (b) Landau index n plotted against 1/B. The closed circles denote the integer index (AR  valley), and the open circles indicate
the half integer index (AR peak). The index plot can be linearly fitted, giving the intercept 0.58 £ 0.01. The measurements of an-
other single crystal labeled as sample B give a similar intercept 0.56 £ 0.03, which is strong evidence for a nontrivial 1 Berry’s
phase of 3D Dirac fermions in Cd,As,[1,2,3].
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Left: The superconducting transition of the Cd,As, single crystal at
(a) 11.7 GPa and (b) 13.5 GPa in magnetic fields applied perpen-
dicular to the (112) plane. (c) Temperature dependence of the upper
critical field H_,. The dashed line is a linear fit to the data, which
points to H_,(0) = 4.29 T for 13.5 GPa.

Right: Phase diagram of Cd,As, showing the superconducting tran-

sition temperature T_as a function of pressure. This phase diagram

is similar to that of 3D topological insulator Bi,Se, [4].
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Crystal structure of Cd.As,

(a) The longitudinal resistivity of a Cd,As, single crystal in
zero magnetic field, with current in the (112) plane.

(b) The Hall resistance ny at 200, 100, 50, and 1.5 K.
There are clear oscillations of ny at 1.5 K, as seen in the

inset.

(c) The Shubinikov—de Haas oscillations of longitudinal
magnetoresistance (MR) at various temperatures, with
the field perpendicular to the (112) plane. At 1.5 K, the

oscillations appear at a field as low as 2 T, reflecting the

high mobility of charge carriers in Cd As,,.
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showing the superconducting transition. The
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| with T _=2.0 K. The T_is defined as on the
42.5 GPa curve of p = 11.7 GPa. The T_increases to
39.0 GPa about 4.0 K at 21.3 GPa, then persists to the
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In summary, we have performed bulk transport measurements
on single crystals of the proposed 3D Dirac semimetal Cd,As,. A
large linear quantum magnetoresistance is observed nearroom
temperature. By analyzing the Shubnikov—de Haas oscillations
of longitudinal resistance at low temperature, a nontrivial 1T
Berry’s phase with a small phase shift is obtained, which pro-
vides bulk quantum transport evidence for the existence of a 3D
Dirac semimetal phase in Cd,As,. We have done resistance
measurements on the 3D Dirac semimetal Cd,As, single crytals
under pressures up to 50.9 GPa. Below 6.4 GPa, the resistance
behavior becomes more and more insulating with increasing
pressure, however it changes back to metallic again at higher
pressures. Superconductivity emerges at 8.5 GPa. The T_ in-
creases from 2.0 K at 8.5 GPa to 4.0 K at 21.3 GPa, then it
shows an anomalous constant pressure dependence up to the
highest pressure measured.
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