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Topological semimetals (TSMs) with the non-trivial topology of the band structure have been the
focus of recent theoretical and experimental studies [1]. Depending on the shape and degeneracy of the band
crossings around the Fermi level, TSMs can be mainly classified into the Dirac semimetals (DSMs), Weyl
semimetals (WSMs) and topological nodal-line semimetals (NLSMs). In particular, WSMs represent a novel
quantum state of matter, characterized by the presence of massless chiral particles acting as magnetic
monopoles in the bulk (Weyl Fermions), and the discontinuous Fermi arcs in the topological surface states
[2]. WSMs also offer interesting prospects for applications because they have the ultrahigh mobility of
charge carriers and very high negative magnetoresistance due to the Adler-Bell-Jackiw anomaly [3]. The
WSM concept was theoretically proposed by Wan et al. in 2011 [4], and one can realize it by breaking either
time-reversal symmetry or spatial inversion symmetry. The WSMs are classified as either Type-I or Type-
II. Type-I WSMs such as TaAs respect the Lorentz symmetry, whereas Type-11 WSMs such as WTe; and
MoTe; do not. In contrast to Type-I WSMs, the main magneto-transport feature of Type-11 WSMs is the
anisotropic chiral anomaly [5].

Here we examine the type-11 Weyl semimetal PdSeTe and PdTe, with the Cdl.-type crystal structure
[6] which is the trigonal family of the lattice with the space group P3m1 (164) [7,8]. PdSeTe is non-
symmorphic because it has screw axis and glid plane. PdSeTe and PdTe, are superconductors with a
transition temperature of Tc ~2.74 K [8] and Tc ~1.78 K [9], respectively. We have grown high-quality
PdSeTe single crystals by a two-step modified Bridgman method. We characterized the samples by the
powder and single crystal X-ray diffraction (XRD) of the as-grown PdSeTe sample using a Rigaku SmartLab
X-ray diffractometer with CuK, radiation (A =1.5406 A). To determine the lattice parameters, we have
performed Rietveld refinement using FullProf software of the XRD patterns for PdSeTe powder sample as
shown in Fig. 1(a). The XRD results showed the reduction in unit cell volume from PdTe> by 10% due to Se
substitution. Previous study indicated Tc of PdTe; was increased by applying pressure [10]. Since PdSeTe
has slightly less unit cell volume to PdTe>, we assume that the Tc was enhanced by the chemical pressure.
Another possibility for the Tc enhancement could be lattice disorder or structural defects caused by Se doping.
Recent study indicated that the Tc of the TaS: superconductor was enhanced from 2.89 K to 3.61 K due to
the disorder arising from the structural defects [11].

Fig. 1(c) shows PdSeTe ARPES spectrum taken at BL-1, HISOR. We obtained (001) clean surface
by cleaving in ultrahigh vacuum. Near the Fermi level, one can see electron-like band at the T' point and
hole-like band at ~0.5 A"'. Based on the photon energy dependent measurements, we found that the band
dispersion was highly two dimensional. Therefore, we have done the density functional theory (DFT)
calculation for a five PdSeTe layers with the spin-orbit coupling as shown in Fig. 1(a). One can see some
correspondence between the ARPES and DFT results though there are many bands in the calculation. In
order to simulate ARPES spectral features we should take into account the mean-free-path of photoelectron
and lifetime effect.
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FIGURE 1. (a) Rietveld refinement profiles of X-ray diffraction data of the PdSeTe powder sample. Insets show the Laue’s
diffraction pattern for (001) surface and image of the as-grown PdSeTe crystal. (b), (c) represents the simulated bands for slab
(5 atomic layers) and measured ARPES spectrum along M-I'-M direction.
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