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By means of first-principles density-functional theory calculations, we investigate the role of hydro-
static pressure on the electronic structure of Ty (Pmn21) and 17" (Pm) phases of Weyl semimetal
Mop.5Wq.5Te2, which is a promising material for phase-change memory technology and supercon-
ductivity. We particularly focus on changes occurring in the distribution of the gapless Weyl points
(WPs) within 0 to 45 GPa pressure range. We further investigate the structural phase transition and
lattice dynamics of the T; and 17" phases within the aforementioned pressure range. Our calcula-
tions suggest that both the T; and 17" phases of Mog.5 Wo.5Tes host four WPs in their full Brillouin
zone at zero pressure. The total number of WPs increases to 44 (36) with increasing pressure via
pair creation up to 20 (15) GPa for the T; (17"") phase, and beyond this pressure pair annihilation of
WPs starts occurring leaving only 16 WPs at 45 GPa in both phases. The enthalpy versus pressure
data reveal that the 17" phase is more favorable below the critical pressure of 7.5 GPa, however,
beyond this critical pressure the Ty phase becomes enthalpically favorable. We also provide the
calculated x-ray diffraction spectra along with the calculated Raman- and infrared-active phonon

frequencies to facilitate the experimental identification of the studied phases.

I. INTRODUCTION

The study of topological materials is of high inter-
est at present due to their potential applications in the
emerging technology [1-9]. Weyl semimetals (WSMs),
one class of topological materials, seem to drag special
attention since their experimental realization in 2015 [10-
15]. Breaking of either time-reversal symmetry or spa-
tial inversion-symmetry, or both, in WSMs results in
a particular electronic band structure possessing cross-
ings of the nondegenerate valance and conduction bands
near the Fermi level (Er) forming gapless Weyl points
(WPs) and Weyl cones [16]. The low-energy electronic
excitations near these WPs behave as the massless Weyl
fermions [17-25]. WSMs are interesting due to their ex-
otic properties such as WPs acting as the sources and
sinks of the Berry curvature in momentum space, ex-
istence of open Fermi-arc states connecting two oppo-
site WPs, extremely large magnetoresistance [26-29], and
various quantum Hall phenomena [30-37]. Moreover,
based on the tilting of the band crossings near the Fermi
level (Er) two types of WSMs are reported: (i) type-
I WSMs that preserve the Lorentz invariance and their
Fermi surface shrinks to zero when the Eg is set at the
energy of the WPs, and (ii) type-II WSMs that violate
the Lorentz invariance due to peculiar tilting of the Weyl
cone such that WPs occur at the touching points of an
electron and hole pockets and the Fermi surface never
shrinks to absolute zero when Ep is set at the energy of
the WPs [3, 20, 22, 38-40].
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WSMs belonging to the transition metal dichalco-
genides (TMDs) family are special, mainly because the s,
p, and d orbitals in these systems hybridize to form bands
near the Fermi level, which often yield various fascinat-
ing properties such as distinct quantum phase transitions
between different structures, thermal and optical prop-
erties, topological domain walls, different kinds of Hall
effects, and superconductivity [41-47]. Notably, dome-
shaped superconducting behaviour is observed in MoTes
with a transition temperature of 0.01 K that enhances to
8.2 K at 11.7 GPa pressure [45, 48-51]. MoTe, and WTes
are among the first reported WSMs with four WPs in
their momentum space due to the broken inversion sym-
metry [52-64]. The application of external pressure and
strain has been reported to play a vital role in tuning the
WSM phase in MoTes and WTe, [65-68].

Substitution of W by Mo in WTes, forming a poly-
morphic structure of Mo, W;_,Tes, is reported to con-
trol the structural phase transition, transport properties,
thermal conductivity, Weyl phase, and superconductiv-
ity in this system [69-76]. Depending on the magni-
tude of the applied pressure on Mo, W;_,Tes (x = 0.9,
0.6, and 0.25), the superconducting transition tempera-
ture can be tuned [77]. Moreover, tunable WSM phase
and Fermi-arc states can be realized in Mo, Wi_,Tes
(x < 0.5) by varying = [78-80]. By means of the
temperature-dependent elastic neutron scattering mea-
surements, Schneeloch et al. [74] recently investigated
the monoclinic 17" to orthorhombic T}; structural phase
transition in Mo;_,W,Tes as a function of the W sub-
stitution and temperature. They observed that 177 —
Ty phase transition is accompanied by an intermediate
pseudo-orthorhombic phase T}, which was first reported
by Tao et al. [76] for pure MoTes. Notably, the intermedi-
ate T); phase exists only up to x = 0.34 concentration and
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vanishes for > 0.34. Their results further suggest that
at room temperature MogsWg.5Tes composition favors
the Ty phase [74]. Marchenkov et al. [75] experimentally
studied the transport and optical properties of a single
crystal Mog s Wg.5Tes. Their temperature-dependent re-
sistivity data reveal the metallic nature of the system.
Li et al. recently performed dimensionality-dependent
transport measurements on a special Moy s Wq.5Tes sam-
ple having a thickness gradient across 2D and 3D regimes
and reported strong evidences that this material is a
type-II WSM [81].

The experimental observation of pressure-controlled
superconductivity in MogsWq5Tes [77] calls for a sys-
tematic investigation of the pressure-induced changes oc-
curring in the crystal structure, electronic structure, and
WSM phase of this system. In this work, we theoret-
ically study the structural, vibrational, and topological
electronic properties of MogsWg 5Tes as a function of
the hydrostatic pressure within 0 to 45 GPa pressure
range. We explore the aforementioned properties of two
candidate crystal phases of MogsWq.5Tes, Ty and 17",
as a function of the applied pressure. Our calculations
indicate that both these phases are dynamically stable
within the studied pressure range and both of them host
a number of WPs in their momentum-energy space. In-
terestingly, WPs in both phases can be created via pair-
creation, destroyed wvia pair-annihilation, and shifted in
the momentum-energy space by application of an exter-
nal pressure. Such a tunability of Weyl phase is de-
sired for harnessing various transport and optical proper-
ties of WSMs [2—4, 82-85], particularly associated to the
nonzero Berry-curvature dipole such as nonlinear Hall
effect [86, 87], circular photogalvanic effect (CPGE) [88-
90], and nonlinear optical responses [90-92]. Further-
more, creation/annihilation of WPs near the Fermi level
as well as their shifting in the momentum-energy space
can enhance/suppress electronic transport properties in
WSMs. Our work implies that Mog sWq.5Tes inherits
a variety of interesting topological properties at higher
pressures and it may provide a novel platform for realiza-
tion of Weyltronics. Furthermore, our results suggest an
increase in the superconducting transition temperature
at higher pressures, which is in agreement with recent
experimental observations [44, 77].

II. COMPUTATIONAL DETAILS

The density-functional theory (DFT) calculations were
performed using the Projector Augmented Wave (PAW)
method as implemented in the Vienna Ab initio Simula-
tion Package (VASP) [93-95]. Six valence electrons were
considered in the PAW pseudopotentials of Mo, W, and
Te. The Perdew-Burke-Ernzerhof generalized-gradient
approximation (GGA-PBE) was used to compute the
exchange-correlation functional [96]. The GGA-opt86b
functional was used for the van der Waals (vdW) density-
functional corrections [97-99]. The reciprocal space was

sampled using a I'-centered k-mesh of size 8 x 12 x 4
together with a kinetic energy cutoff of 600eV for plane
waves. The energy and force convergence criteria were
set to 1078 eV and 1074 eV/A, respectively. The hy-
drostatic pressure was applied up to 45 GPa. The crys-
tal structures were fully optimized in inner coordinates
as well in cell parameters for each pressure considering
spin-orbit coupling (SOC) and GGA-opt86b vdW correc-
tions [97-99]. All the DFT calculations were carried out
in a twelve-atom unit cell of Moy sWqg.5Tes. The opti-
mized lattice parameters for the T; phase at zero pres-
sure are a = 6.301, b = 3.490, and ¢ = 14.076 A, and cell
angles are a = 8 =v = 90°, which are in excellent agree-
ment with the experimental data reported in Ref. [74].
The phonon calculations were performed using the
finite-difference approach using supercells of size 2x 3
x 1. SOC was considered in all phonon calculations.
The PHONOPY [100] package was utilized to plot the
phonon dispersions. The MECHELASTIC [101, 102] pack-
age was used to perform the equation of states (EOS)
analyses using the enthaply versus pressure data. In
order to understand the distribution of Weyl points in
the momentum-energy space, we compute the real-space
Wannier Hamiltonian using the full potential local orbital
(FPLO) code version 18 [103]. We employed the above-
mentioned DFT convergence parameter in all the FPLO
calculations. The Wannier fitting was done using PYFPLO
[103] module of the FPLO package considering Mo:4d, 5s,
W:5d, 65, and Te:5s,5p as the local orbitals basis. The
PYPROCAR code [104] was used to investigate the DFT
calculated electronic band structures and VESTA [105]
software was used to draw the crystal structures.

III. RESULTS AND DISCUSSION
I. Crystal structures

In order to theoretically investigate the electronic
structure of Moy sWg.5Tes, we prepare two candidate
crystal structures, as shown in Figs. 1(a,b), by taking
the parent T, phase (space group Pmn2;) of WTey and
systematically substituting one W atom by one Mo atom
in each vertically-stacked layer. There are two possible
ways to carry out such a substitution. First, we consider
a scenario in which the ordering of Mo and W atoms
is reversed in the adjacent vertically-stacked layers, i.e.,
(Mo-W)---(W-Mo)---(Mo-W)---. This results in a crystal
structure belonging to the space group Pmn2; (no.31),
similar to the parent T; phase, hence we call this struc-
ture the Ty phase. Note, this structure retains the verti-
cal glide-mirror symmetry, as discussed in Ref. [37]. Also,
this structure does not break the orthorhombic symmetry
of the parent T, structure after a free DFT relaxation.

Second, we consider a scenario in which ordering of the
Mo and W atoms remains the same within the adjacent
vertically-stacked layers, i.e., (Mo-W)- - -(Mo-W)- - -(Mo-
W)- - .. Such a configuration breaks the vertical glide-
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FIG. 1. (a, b) Crystal structures of the T,; and 17" phases of Mog.5 Wo.5Te2. Note that 17" has a subtle monoclinic distortion
due to the cell angle 3 # 90°. (c) Enthalpy versus pressure phase diagram for Ty and 17" phases. The critical pressure (Pc)
at which structural phase transition occurs is predicted near 7.5 GPa. Inset: an enlarged view near the crossing point. (d)
The enthalpy difference AH (= Hr, — Hyp) as a function of pressure. (e, f) Calculated phonon spectra (with-SOC) at 0
and 45 GPa pressure for T; and 17" phases. We would like to note that we decided to plot the phonon dispersion for the
17" phase along the same high-symmetry k-path as in the Ty phase for sake of better comparison, although 17" phase has
a subtle monoclinic distortion (see SM [106] for details). (g) The calculated x-ray diffraction (XRD) patterns for the Ty and
17" phases at 0 GPa pressure. The signature peaks in both phases are marked using magenta color. More details of the
crystal structures, calculated XRD patterns, phonon spectra calculated at higher pressures, and comparison of the calculated
Raman-active phonon frequencies with the available experimental data are provided in the SM [106].

mirror symmetry [37] and results in the space group Pm  Figs. 1(a,b). In Fig. 1(a), where the ordering of Mo-W
(no. 6) after a free DFT relaxation of the unit cell. Note  pairs is reversed as we move in the vertical direction, the
that the optimized structure is slightly distorted from in-plane polarity would reverse its sign in the adjacent
the parent orthorhombic cell to a distorted monoclinic vertically-stacked layers, i.e., —+—+---or +—+—---
cell with a monoclinic cell angle of 8 # 90°, which varies (antipolar order). Here, +/— sign denotes the polarity
as a function of the applied hydrostatic pressure, as we orientation parallel or antiparallel to the a lattice vector.
discuss below. Although this monoclinic structure is sim- In such a configuration, a free relaxation of structure does
ilar to the 17" phase (space group: P2;/m) of TMDs, it not require any monoclinic distortion of the orthorhombic
is lower in symmetry due to the broken inversion and  cell due to the perfect cancellation of dipolar-like interac-

vertical glide-mirror symmetries [37]. Therefore, we de-  tions along the vertical direction (not strictly speaking,
cide to call this monoclinic phase as the 17" phase. We because partial screening of electric dipoles may occur
note both the structures, Ty and 17", have broken inver- due to the semimetallic nature of this system). On the
sion symmetry, which is a fundamental requirement for other hand, in Fig. 1(b), where the ordering of Mo-W
nonmagnetic Weyl semimetals. pairs is the same in the adjacent vertical layers, the in-

Before moving further, let us briefly discuss the possi- plane polarity would be parallel in the adjacent layers,
ble reason behind the observed monoclinic distortion in ie, ————--- or ++ + + - - -, similar to that of the

the 17" phase. One could imagine the presence of an 17" phase [37, 47]. Hence, in order to minimize the total
in-plane polarity orientation determined by the peculiar ~ free energy such structures tend to exhibit a monoclinic
ordering of Mo and W atoms having different electroneg- distortion due to the sliding of the adjacent polar layers
ativity within each vertically-stacked layer, as shown in along the in-plane direction, as discussed in Ref. [37].



II. Pressure-induced effects on the T; and 17"
structures

Next, we test the relative stability of the Ty and 17"
phases as a function of pressure. Our calculations re-
veal that the enthalpy difference (AH) between these two
phases is very small [Figs. 1(c, d)]. This implies the like-
lihood of formation of solid solution of the Ty and 17"
phases at finite temperatures. We find that below the
critical pressure (Po = 7.5 GPa), the 17" phase is more
favorable, whereas above Po the T, phase is preferred.
We further performed the EOS analyses using the Birch,
Vinet, and Birch-Murnaghan models as implemented in
the MECHELASTIC package [101, 107, 108]. The differ-
ence between the obtained EOS fitting parameters for
the T,; and 17" phases is minimal (see SM [106] for more
details).

The phonon spectra calculated considering the SOC
and vdW corrections for both the Ty [Fig. 1(e)] and 17"
[Fig. 1(f)] phases demonstrate the dynamical stability of
these phases at zero pressure as well as at higher pres-
sures (see SM [106]). We notice an increase in the phonon
frequencies with increasing pressure, i.e., phonons harden
at higher pressures. No dynamical instability was ob-
served in both phases within the studied pressure range.
A list of the infrared- and Raman-active phonon frequen-
cies calculated at different pressures is provided in the
SM [106]. We hope this could facilitate the experimental
identification of the Ty and 17" phases.

Furthermore, we calculate the x-ray diffraction (XRD)
patterns of the Ty and 17" phases at various pressures us-
ing Cu-Ka x-ray of wavelength 1.5406 A. Fig. 1(g) shows
the calculated XRD patterns at zero pressure (data at
higher pressure are provided in SM [106]). Although the
calculated XRD spectrum looks quite similar for both the
phases, there are some signature peaks, marked using ma-
genta stars, which are present in one phase but absent in
another. These peaks can be used to distinguish between
the Ty and 17" phases in real crystals. Notably, the cal-
culated peak position for the (002) crystallographic peak
and the Raman-active phonon frequencies (see SM [106])
match remarkably well with the reported experimental
data for Mog 5 Wy 5Tes single crystals [69)].

Figs. 2(a,b) show the pressure dependence of the DFT
optimized lattice parameters for Ty and 17" phases. We
observe a very similar trend in the pressure-dependent
structural parameters of both phases. To highlight the
observed trend, we plot the normalized the lattice pa-
rameters with respect to the lattice parameters obtained
at zero pressure. We observe maximum change in the ¢
lattice parameter with varying pressure. At 45 GPa, the
c lattice parameter decreases by ~15% for both phases,
whereas relative change in the a and b lattice parame-
ters is less than 10% within the studied pressure range.
Such a behavior is expected owing to the weak vdW in-
teraction along the out-of-plane ¢ axis. The optimized
Mo-W bond length shows a similar pressure-dependent
behavior as the in-plane lattice parameters. The Mo-W
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FIG. 2. (a, b) The optimized lattice parameters normalized
to the lattice parameters obtained at zero pressure (ao, bo,
o), and (c) the calculated density of states (states/eV) at
the Fermi level N(Er) plotted as a function of pressure for
both Ty and 17" phases. (d) Pressure-dependent variation
in the monoclinic cell angle (8) for 17" phase. Note that
B8 =90° for the T, phase.

bond length decreases from a value 2.85 A at zero pres-
sure to 2.70 A at 45 GPa. This is almost 5% decreases
in the Mo-W bond length. On the other hand, the max-
imum compression in the Mo-Te and W-Te bond lengths
is nearly 4% at 45 GPa.

Strikingly, the Te-Te interlayer distance undergoes the
maximum change (~ 24%) as a function of external pres-
sure in both the Ty and 17" phases; the optimized Te-Te
interlayer distance decreases from 3.93 A at zero pressure
to 2.98 A at 45 GPa. Refs. [77, 109] pointed out that
such a softening of the Te-Te interlayer vibrational mode
substantially contributes to the overall electron-phonon
coupling, which could possibly be the origin of the emer-
gence of superconductivity in this system.

Fig. 2(d) shows the variation in the monoclinic an-
gle 8 as a function of the pressure for the 17" phase.
With increasing pressure, the cell angle § tends to ap-
proach 90°, which implies a decrease in the monoclinic
distortion and preference towards the orthorhombic Ty
phase at higher pressures. This is consistent with the
data shown in Fig. 1(d).

Since Mog 5 Wq.5Tes is particularly interesting due to
its superconducting properties [77], we calculate the den-
sity of states at the Fermi level N(Er) as a function
of pressure for both Ty and 17" phases, as shown in
Fig. 2(c). A systematic increase in N(Eg) with increas-
ing pressure was observed in both phases. We would
like to note that phonons also harden with increasing



pressure [see Figs. 1(e,f)]. Thus, an increased N(Ep) to-
gether with the higher phonon frequencies implies an en-
hancement in the effective electron-phonon coupling at
higher pressures, which could substantially increase the
superconducting transition temperature in this system
at higher pressures [48, 109-111]. This is consistent with
recent experimental observations [44, 77].

ITI. Pressure-tunable Weyl semimetal phase

The band structure calculations of T,; and 17" phase
for different pressure is presented in Figs. 3 and 4. The
topmost valence band indicated with green color forms
hole pocket and bottom of the conduction band indicated
with red color forms electron pocket nearby the Er along
the I'-X, S-I'-Y and U-Z-T high-symmetry directions
of the Brillouin zone (BZ) [112]. These electron and
the hole pockets touch each other at discrete points in
the momentum space forming type-II WPs [52]. The
change in pressure affects the size of the electron and
hole pockets in the momentum space. With increasing
pressure, these pockets come close to each other pro-
ducing more number of band crossings, as implied in
Figs. 3 and 4. A similar trend is found for the 17" phase.

TMDs are the first class of materials to host type II
WPs. Soluyanov et al. first reported type II WPs in pure
WTes located between 0.052 — 0.058 eV above Ep [52].
16 WPs are found in the k- space with 8 WPs at k, =
0 plane and 8 more WPs off the plane (k; # 0,7 =z, y
and z). With inclusion of SOC all the WPs at k; # 0 are
annihilated leaving only eight of the sixteen WPs. Sim-
ilarly, Sun et al., predicted the type II WSMs in MoTeq
[61]. Eight WPs are recorded at two different energies 6
meV and 59 meV above Ep.

Here, in our study 50% substitution of Mo on WTes
without application of pressure, we report four WPs at an
energy state 55 meV above the Ep at k, = 0 plane for the
T4 phase. Contrary to that, a similar number of WPs are
recorded for the 17" phase but at a different energy state
of 93 meV below the Ep at k, # 0 plane. The energy of
the WPs obtained for the T,; phase is agreement with the
energy of WPs for MoTes [61] and WTey [52], whereas the
1T" phase hosts WPs below Er. Moreover, the chemical
effect is also found to play a significant role for the change
in the total number of the WPs in Mog 5 Wq.5Tes.

TABLE I. Location of W1 WPs in the momentum space of
the T; and 17" phases at zero pressure

WPk, (2—”> k, (%”) k. (2—”) Chirality(y)
a (&
Wi(Th)  -0.132 -0.095 0.000 1
Wi (1T”)  -0.004 -0.200 -0.416 +1

We obtain a total of four WPs (Wy) in the first BZ of
the T; and 17" phases of Mog 5 Wg.5Tes at zero pressure.

Co-ordinates of the nonequivalent W; WPs are given in
Table I; other three WPs are the mirror reflections of
W1 at zero pressure. There is a variation in the total
number and locations of the WPs due to the application
of hydrostatic pressure. Below we discuss the role of
the hydrostatic pressure on the Weyl phase of Ty- and
1T”—MOO.5W0_5T€2.

a) Pressure effects on the T; phase

The variation in the number of the WPs and their
energy states for the T, phase is presented through the
graphical plots in Figs. 5 (a) and (b). On increasing
the pressure value to 1.5 GPa the new sets of WPs Wy
and W3 are generated along with the initial W; making
the total number of WPs to 20. Here, we noticed that
the pressure shifts the energy state of W; to Ep+75
meV. The newly created 8 copies of Wo and W3 are
found in the energy states of Ep+8 meV and Ep-7 meV,
respectively. No further creation of the WPs upto the
pressure of 8 GPa, simply the position and the energy
states of the WPs vary with the pressure. The energy
state of Wy rises to the highest value of Ep+139 meV
at 8 GPa pressure and decreases on the further increase
which reach nearest to the Fermi level (energy state
Er+1 meV) at 35 GPa and shifts below the Fermi level
above that pressure. The pair creation of W4 and Wj
each four in number occurs at 9 GPa which continue
to exist up to 10 GPa and get annihilated above that
pressure. The highest number of WPs is observed at 20
GPa and a constant number of 16 WPs is observed after
30 GPa to 45 GPa.

b) Pressure effects on the 17" phase

Pressure also has an impact on the dynamics of WPs in
the 17" phase. Pair creation and the annihilation of WPs
as the function of pressure is noticed in the momentum
space of the 17" phase. Here, the W; WPs continue
to exist up to 10 GPa which annihilates on further rise
in pressure. Similarly, the Wy WPs are created at 5
GPa pressure, which exist up to 40 GPa and then get
annihilated. A similar phenomenon of pair creation and
annihilation is noticed for the other energy state of WPs
as well, which is summarized in the Figs. 5 (c) and (d). As
compared to the Ty phase more energy states of the WPs
are observed in the 17" phase due to its lower symmetry.
In terms of the total number of WPs, the highest number
36 is observed at 15 GPa pressure, whereas a constant
number of 16 WPs is noticed for pressure beyond 40 GPa.

IV. SUMMARY

In summary, we studied the structural, vibra-
tional, electronic, and topological Weyl properties of
Moy s Wo.5Tes by means of first-principles DFT calcu-
lations. We find that there are two possible candidate
structures, Ty and 17", for 50:50 Mo:W substitution.
We studied the aforementioned properties of these two
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with inclusion of SOC. Red color in the band structure represents the lowest conduction band and the green color represents
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FIG. 4. Band structures of 17" phase calculated at pressure values of 0 GPa, 5 GPa, 10 GPa, 15 GPa, 25 GPa, and 45 GPa
with inclusion of SOC. Red color in the band structure represents the lowest conduction band and the green color represents
the highest valence band. The dashed horizontal line marks the Er. For the better comparison k paths of 17" phase are also
chosen same as in the T, phase.

phases in 0-45 GPa pressure range. We find that both these structures are energetically and dynamically stable
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FIG. 5. (a) Energy states of WPs with respect to Er calculated at different values of pressure for the T, phase, (b) Stack-bar
diagram showing the creation and annihilation of the WPs from 0 to 45 GPa for the T; phase. (c) Energy states of WPs
corresponding to different pressure for the 17" phase. (d) Stack-bar diagram showing the creation and annihilation of the WPs
from 0 to 45 GPa for the 17" phase. The total number of WPs at each pressure is written at the top of each bar. See the
SM [106] for more details regarding the number and location of WPs obtained at each pressure.

in the studied pressure. The calculated x-ray diffraction
spectra, and the infrared- and Raman-active phonon fre-
quencies indicate that these two phases can be identified
in experiments, although they are likely to form solid so-
lutions due to the subtle difference in their enthalpy at

low pressures. The T, (17") phase is theoretically more
favorable at higher (lower) pressures, the critical pressure
being 7.5 GPa. Our calculations reveal that the density of
states and phonon frequencies increase dramatically with
increasing pressure in both phases, which is indicative of



larger electron-phonon coupling at higher pressures and
it could substantially increase the superconducting tran-
sition temperature in this system at higher pressures.
Interestingly, we find that both the Ty and 17" phases
host a number of WPs in their momentum-energy space.
The total number and location of WPs can be controlled
by varying hydrostatic pressure. Four WPs are obtained
in the Ty and 17" phases at zero pressure. The total
number of WPs increases to 44 (36) with increasing pres-
sure, via pair creation, up to 20 (15) GPa for the Ty
(17") phase, and beyond this pressure, pair annihilation
of WPs starts occurring leaving only 16 WPs at 45 GPa
in both phases. Therefore, we can conclude that pres-
sure can tune WPs to the desired location, generate new
WPs, and also annihilate them, thus, providing an ideal
platform for realization of Weyltronics in Mog.5 W 5Tes.
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