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Abstract: As a layered topological nodal line semimetals hosting a quasi-one-dimensional (quasi-1D)
crystalline structure, TaNiTes has attracted intensive attention. In this research, we analyze the low
temperature (low-T) transport properties in single crystals of TaNiTes. The high anisotropic transport
behaviors confirm the anisotropic electronic structure in quasi-1D TaNiTes. The resistivity shows a
magnetic field-induced resistivity upturn followed by a plateau at low temperatures when current is
parallel to the c axis and magnetic field is parallel to the b axis. An extremely large magnetoresistance
of 1000% has been observed at 2 K and 13 T. Such a magnetic field-induced phenomenon can be
generally explained using the topological theory, but we find that the behaviors are well accounted
with the classical Kohler’s rule. The analysis of the Hall resistivity points to carrier compensation in
TaNiTes, fully justifying Kohler’s rule. Our findings imply that analogous magnetic field-induced
low-T properties in nodal line semimetals TaNiTes can be understood in the framework of classical
magnetoresistance theories that do not require to invoke the topological surface states.
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1. Introduction

Topological semimetals (TSMs) with nontrivial band structures have been one of the
spotlights in condensed matter physics owing to their novel topological responses [1-4].
Compared with high-dimensional materials, low-dimensional materials, especially one-
dimensional materials, exhibit unique characteristics due to the quantum confinement
effect [5-7]. For instance, when electrons are spatially confined to a quasi-1D bismuthine
edge, the system is in the Tomonaga—Luttinger liquid regime, with the characteristic
feature of the separationof charge and spin [8]. Due to the anisotropic one-dimensional
conductive channels, backscattering is strictly prohibited in quasi-1D materials, which
favors the generation of highly directional spin currents and contributes to the development
of spintronics devices with low energy consumption [9]. Therefore, the TSM with low-
dimensional structures provided an excellent platform to explore and engineer topological
properties due to the reduced dimensionality. Nevertheless, a vast majority of TSMs
identified to date are two-dimensional or three-dimensional, whereas one-dimensional
TSMs have rarely been identified.

As topological material candidates with quasi-1D structural characteristics, ternary
transition-metal telluride has attracted intensive attention [9-15]. For example, the ABTe,4
(A =Nb, Ta; B =Ir, Rh) family has been predicted to be a new series of type-II Weyl semimet-
als [12,16]. Experimentally, the Shubnikov-de Haas oscillations have been observed as in
TalrTes [11] and NblrTe4 [17], which indicate the light effective masses of charge carriers
and the nontrivial Berry phase associated with Weyl fermions. In addition, the Fermi arcs
as well as Weyl nodes in the bulk of TalrTes have been identified directly via angle-resolved
photoemission spectroscopy (ARPES) [18,19]. Interestingly, on the TalrTey surface, quasi-
1D superconductivity has been observed [19], illustrating the strong correlation between
complex quantum phenomena and quasi-1D structure. From a crystal structure viewpoint,
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both NblrTe4 and TalrTey have a layered non-centrosymmetric orthorhombic structure with
alternating quasi-1D IrTe; and NbTe, /TaTe; chains along a axis [20,21]. It is worth noting
that this structural feature is very common in ternary transition-metal telluride [13]. There-
fore, the structural similarities and complicated topological properties in ternary transition
metal tellurides have prompted further exploration of novel topological materials in these
low-dimensional compounds.

Another new family in ternary transition metal tellurides, Ta-based TaXTes (X = Ni,
Pd, Pt) has been recently proposed as candidates for quasi-1D topological materials that
possess stable chemical properties [15,22,23]. Among them, TaNiTes has the similar layered
orthorhombic structure [24,25]. Its eclipsed stacking of the atomic layer is along the b axis
through van der Waals interactions, and the alternating one-dimensional TaTez and NiTe;
chains are parallel to a axis in the layered slab. The quasi-1D properties and topological
electronic structures of TaNiTes have been well investigated. The quasi-1D atomic na-
ture of the surface and the electronic structures in TaNiTes have been characterized using
scanning tunneling microscopy/spectroscopy. The cryogenically cleaved TaNiTes is termi-
nated with quasi-1D stripes along the crystallographic a axis, and the spatial distribution
of local density of states exhibits apparent anisotropy [26]. Moreover, the quasi-one-
dimensionality of TaNiTes has also been demonstrated because of its large anisotropy in the
resistivity [27]. The excellent quasi-1D electronic properties of TaNiTes would inspire low-
dissipation devices and applications. In our previous study, we have found a pronounced
de Hass—van Alphen oscillations and revealed three major oscillation frequencies, F; =56 T,
Fy =162 T, and F3 = 232 T, under yoH//b, and two major oscillation frequencies,
Fy =64 T, and F5 = 252 T, under ugH//a, respectively [27]. The corresponding light
effective masses and the nontrivial Berry phases suggest the nontrivial band topology in
TaNiTes. The ARPES and density functional theory (DFT) calculations revealed multi-
ple Dirac-type nodal lines with fourfold degeneracy in TaNiTes, which results from the
interplay between non-symmorphic symmetry and structural anisotropy [28]. Further,
ARPES and spin-resolved ARPES combined with DFT calculations revealed the coexis-
tence of the strong and weak topological phases in TaNiTes [9], where the surface states
protected by weak topological order forms Dirac-node arcs in the vicinity of the Fermi
energy, which are responsible for the strong anisotropy in the transport measurements [9].
Furthermore, on the surface of TaNiTes, the ferroelectric-like polarization and novel surface
states have been obtained via ARPES, scanning tunneling microscopy and piezo response
force microscopy measurements [29]. The interesting combination of ferroelectric-like
polarization and novel surface states has intriguing potential for future applications. These
studies demonstrate that the TaXTes (X = Ni, Pd, Pt) family is a promising platform to
investigate low-dimensional quantum phenomena and further facilitates the development
of spintronics.

A recent study showed magnetic field-induced resistivity upturn and plateau in
TaNiTes [23], which shows that its origin from a field-induced metal-to-insulator-like tran-
sition. Similar resistivity upturn and plateau in topological insulator materials under zero
magnetic field have been widely investigated, like Bi;TepSe [30] and SmBg [31]. In the
topological insulators, the surface that is in contact with air is metallic, whereas the bulk
states are completely gapped out near the Fermi level [32,33]. The metallic surface states are
protected by time reversal symmetry (TRS), and thus are robust to disorders. The hallmark of
transport signature of surface states in the topological insulators displays a typical resistivity
plateau [30,31,34], which arrests the exponential divergence of the insulating bulk with de-
creasing temperature. On the other hand, similar resistivity upturn and plateau have been
investigated in topological semimetals under magnetic field [32,35-40]. Several mechanisms
have been proposed to explain these features [32,35-37,40—42]. Tafti et al. observed resistivity
upturn followed by a plateau at low temperatures when poH > 0.5 T in LaSb [32], which is
related to the breaking of TRS in topological semimetals; that is, the magnetic field-induced
resistivity upturn is generally considered indicative of a metal-insulator transition resulting
from the gap opening at the band-touching points, and the resistivity plateau is consid-
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ered as a transport signature for topological surface states [32,35,41,43]. However, in the
case of Weyl semimetals WTe,, whose low-T upturn excludes the possible existence of a
metal-insulator transition or a contribution of electronic structure change [40], indicative of
the classical magnetoresistance (MR) origin. As a matter of fact, the sample which follows
Kohler’s rule generally has residual resistivity, high mobilities, and large residual resis-
tance ratio (RRR). The Kohler’s rule compliance indicates that the scattering mechanism
remains the same throughout the related temperature and field ranges, which rules out
the mechanism of a metal-to-insulator transition. A similar phenomenon in other topolog-
ical semimetals have been explained with this mechanism, like YSb [37], TaSe3 [36], and
TaSb, [44]. Therefore, the magnetic field-induced metal-insulator transition is not the only
mechanism to understand low-T resistivity upturn and plateau in topological semimetals.
In this case, it is critical to explore the origin of the low-T magnetic field-induced behaviors
in TaNiTes.

In this research, high-quality TaNiTes single crystals were grown to study the trans-
port properties. The transport behavior for TaNiTe; is highly anisotropic, which reflects
its anisotropic electronic properties of quasi-1D structure. When I/ /c and poH/ /b, mag-
netic field-induced resistivity upturn and plateau are observed, and an extremely large
magnetoresistance (XMR) is observed. The magnetic field-induced behaviors can be ac-
counted with the classical magnetoresistance theory, i.e., Kohler’s rule. The analysis of
magnetic field dependence of Hall resistivity shows electron-hole compensation in TaNiTes.
The relatively low carrier concentrations and high mobility characteristic are consistent
with the nature of topological semimetal for TaNiTes. Our result provides strong support
for the magnetic field-induced properties in TaNiTes without the necessity of invoking
topologically nontrivial states.

2. Experimental and Methods

As we know, high-quality single crystals serve as the premise and foundation for
investigating novel physical properties, and the crystal quality significantly affects the
transport properties [32]. This effect is even more obvious in the topological materials
because the quantum phenomenon is sensitive to crystal quality [32,45]. In order to observe
the intrinsic transport properties of the topological material, it is essential to prepare high-
quality single-crystal samples. Compared to the chemical vapor transport method, single
crystals grown using the self-flux method generally display fewer defects and impurities.
On the other hand, the high RRR value is a good indicator of excellent crystal quality. For
example, the RRR of self-flux-grown WTe; crystals reaches a value of 1256, which is much
higher than the values of 184-370 of the sample grown using the chemical vapor transport
method [45-47]. In addition, the cooling rate has a great influence on the crystal quality in
the self-flux method. A slow cooling rate is advantageous for obtaining high-quality single
crystals. Thus, high-quality TaNiTes single crystals were grown using the self-flux method.
The powder of Ta (99.99%), Ni (99.99%), and Te (99.99%) were mixed with the molar ratio
1:1:10 and placed in an alumina crucible. The crucible was sealed in a silica tube under
vacuum. The quartz tube was heated in a furnace at 1000 °C for 32 h, and then cooled to
500 °C with 1 K/h cooling rate. At 500 °C, the silica tube was centrifuged to separate the
crystals from the flux. TaNiTes single crystals with metallic luster were finally obtained. The
inset of Figure 1b shows the typical size of the samples. The single crystals were examined
using a x-ray diffractometer (XRD, Bruker, D2, Germany). The chemical compositions
were characterized via energy-dispersive x-ray spectroscopy (EDX, FlexSEM-1000, Hitachi,
Japan). The chemical composition of the crystals utilized was determined to be TaNij . Tes.5,
which is very close to the ideal chemical composition. Henceforth, we refer to the obtained
samples as TaNiTes. All samples were removed from the remaining flux on the surface,
and fashioned into bar-shaped samples. The electrical transport properties were carried
out in a commercial physical property measurement system (PPMS, Quantum Design).
The standard four-probe method was employed for the electrical measurements. The Hall
resistivity was obtained by subtracting the longitudinal resistivity component.
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Figure 1. (a) Crystal structure of TaNiTes viewed along the a axis. (b) XRD pattern of single crystal.
Inset: Typical optical image of TaNiTes single crystals. (c) Temperature dependence of the electronic
resistivity pg, pp, and p., with current applied along a axis, b axis, and c axis, respectively, for TaNiTes.
The inset shows the enlarged view of p,, pp, and pc in the low-T regime and the fit to the Fermi liquid
paradigm. (d) Temperature dependence of the resistivity anisotropy for p./p, and p,/pa, respectively.

3. Results and Discussion

TaNiTes crystallizes in the orthorhombic space group (Crcn, No.63) with the refined
lattice parameter a = 3.659 A, b = 13.122 A, ¢ = 15.111 A, and & = B = y = 90° [24]. A
depicted in Figure 1a, triangle NiTe, chains are formed along a axis, making the compound
structurally one-dimensional and exhibit highly anisotropic behaviors. Figure 1b shows
the XRD patterns collected from an as-grown facet of TaNiTes single crystals. It can be seen
that only the (0/0) Bragg peaks are observed, demonstrating that the exposed surface is ac
plane. Figure 1c displays the temperature (T) dependence of resistivity measured at zero
field with current along three crystallographic axes, i.e., p,(T), pp(T), and p.(T), respectively.
The residual resistivity ratio RRR = p (300 K)/p (2 K)) are RRR,;= 30, RRR,= 24, RRR.= 31,
respectively. These values are much bigger than the value reported so far [23,25]. p,(T),
0p(T), and p.(T) all show an approximative linear temperature dependence between 300 and
50 K. Upon further cooling, all of them gradually deviate from linear dependence, and cross
over to a quadratic temperature dependence at low-temperature region, as demonstrated
in the inset of Figure 1c; that is, the data of three directions can be described with the
Fermi liquid, suggesting that electron—electron scattering mechanism dominates in the
low-T region. Figure 1d shows that the temperature dependence of resistivity anisotropy of
TaNiTes. The small value of p./p,;~1.4-1.7 during the whole temperature range of 2-300 K
suggests a weak anisotropy in the layered slab. By contrast, the value of p,/0,~37-39 is
much bigger than that of p./p,~1.4-1.7, which demonstrates the strong anisotropy between
in-plane and out-of-plane. Evidently, the quasi-1D transport behaviors in TaNiTes are
clearly manifested by p,:pp:pc = 1:28:1.4 at 300 K and 1:27:1.7 at 2 K, respectively. A similar
anisotropic behavior also appears in the sister compounds TaPdTes [13], and TaPtTes [22].
The anisotropic transports signify the large anisotropic Fermi surfaces and the associated
electron lifetime, reflecting its quasi-1D electronic structure. Notably, the anisotropy value
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of our sample is the highest compared to the previous report [23]. Both the RRR value and
highest anisotropy assure the high quality of our single crystals.

Based on our high-quality single crystals of TaNiTes, we further measured the
temperature-dependent resistivity along each direction of the crystallographic axis under
various magnetic fields. As shown in Figure 2a—c, p4(T), pp(T), and p.(T) display interesting
anisotropy behavior. Both p,(T) and p;(T) show typical metallic behavior with negligible
MR until applied field of 13 T. By contrast, p.(T) shows metallic behavior at high tem-
peratures, while the resistivity reached a minimum at T}, once ypH > 6 T. Remarkably,
below T, the resistivity keeps increasing until a resistivity plateau is reached at T;. A
similar anisotropic behavior has been observed in its sister compound TaPdTes [22] and
NbNiTes [15], which reflects the anisotropic electronic properties in this quasi-1D material.
To obtain the values of T}, and T;, we plotted the temperature dependence of the derivative
dp./dT under various magnetic fields, as shown in the inset of Figure 2c. T, is defined by
the point where dp./dT = 0, and T; is the point where dp./dT = 0 is minimum. Figure 2d
shows the magnetic field dependence of T}, and T;. T, and T; both increase monotonically
with increasing magnetic field, while the increase in T}, is more drastic than that of T;.
And T, is well fitted using the equation T, « (poH — poH, 0)1/ Y, with fitting parameters
v =1.73. The value is close to those observed v = 2 in compensated semimetals WTe, [40],
graphite [48], and bismuth [48]. It was predicted that at T < T}, an excitonic gap can be
induced by a magnetic field with T, o (poH — ],toHO)l/ 2 [49], which was earlier used as an
evidence of a metal-insulator transition. However, as shown in the inset of Figure 3, the
MR curves decreases monotonically with increasing temperature without any gap-opening-
induced features, such as steps at T);. Furthermore, as shown in Figure 3, when MR curves
at different magnetic fields are normalized with values at 2 K, all curves overlap each other.
This is inconsistent with the case of a magnetic field-induced gap, where a steeper slope in
MR curves would appear under a higher magnetic field [40,50]; that is, a metal-insulator
transition is probably not the origin of the low-T resistivity upturn in our TaNiTes crystals.
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Figure 2. (a)Temperature dependence of electronic resistivity p, with the magnetic field parallel to
the b axis up to 13 T for TaNiTes. (b)Temperature dependence of electronic resistivity p;, with the
magnetic field parallel to the c axis up to 13 T for TaNiTes. (c¢) Temperature dependence of electronic
resistivity p. with the magnetic field parallel to the b axis up to 13 T for TaNiTes. The inset shows
the Tm and Ti values obtained from the differential curves under various fields. (d) Tm and Ti as a
function of magnetic field. The black line is the fit to Ty, o (poH — yOHO)l/ ‘.
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Figure 3. Temperature dependence of the normalized magnetoresistances obtained at various fixed
magnetic fields with current parallel to the c axis and magnetic fields parallel to the b axis. Inset
shows temperature dependence of the original magnetoresistances obtained at various magnetic
fields with current parallel to the c axis and magnetic fields parallel to the b axis.

To further analyze the mechanism for the magnetic field-induced phenomenon in
TaNiTes, we measured the magnetic field-dependent magnetoresistance at fixed temper-
atures with current parallel to the c axis and magnetic fields parallel to the b axis. MR is
defined as [p(uoH) — p(0 T)]/p(0 T), where p(poH) is the longitudinal resistivity under
magnetic field, and p(0 T) is the longitudinal resistivity at zero magnetic field. As shown
in Figure 4a, we observe the XMR in TaNiTes, where MR reaches about 1000% at T = 2 K
and yoH = 13 T without any sign of saturation. This is comparable to other XMR materi-
als [36,42,51]. As we know, Kohler’s rule can describe the motion of electrons in a single
band or multiple bands under magnetic field [40,52]. In previous studies on topological
semimetal [36,40,44], the magnetic field-induced phenomenon could be explained within
the framework of Kohler’s rule. Here, we use Kohler’s rule to analyze the MR curves. In
Kohler’s rule,

MR = a[uoH/p(0 T)]"

where o and m are constants. When m = 2, the above-mentioned Kohler’s rule equation can
be derived from the two-band model of electrical resistivity. The derived process is given
below. The complex resistivity in the two-band model is expressed as [47,53]

1+ pepnptoH? +i(py, — pe) poH>

0= - .
e[nep, + nppy, +i(ne — np)pepnpioH]
@ 12 (®) 20 (c) 250
I/ ¢ & puyH Il b )k O W @ 25, - (0T)
= T L i B wk| o 200p=p03T)
:\ 0.8 :\ ' 30.4 e 60K g ).(13 T)— ) T)
= S 1.0 = 0.ks . = o 80K a 150 [ — Fitting
< 0.4 i’ HoH/p (T pQ" em™) 2 100F
s S os =l
- I/ c8&utilb Hie&pHIb 7
. 80 K 0'8 0 N
-15-10 =5 0 5 10 15 0 0.5 1.0 1.5 10 100
pgH (T) Hol/py(T pQ" em™) T (K)

Figure 4. (a) The MR for p. with the magnetic fields parallel to the b axis at selected temperatures for
TaNiTes. (b) Kohler’s scaling for p. at selected temperatures for TaNiTes. Inset: MR vs. uoH/pg at T
=2 K. The solid black line represents a fit to MR = a[ugH/p(0 T)]™. (c) Temperature dependence of
resistivity p. with the magnetic fields parallel to the b axis at 0 T and 13 T and their differences for
TaNiTes. The solid red line represents fit to Kohler’s rule.
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The experimentally observed resistivity equals to Rep. When the system is in perfect
electron-hole compensation, n. = #;, = n,we can obtain

p(0 T) = [en(pue +pn)] ™

and
MR = [o(soH) = p(0 T)]/p(0 T) = pn/ pe[ne(1 + un/ pe)) ~*(oH/p(0 T))?.
We define a = ),/ pe[ne(1 + py,/ pte))?; thus, we obtain
MR = «[ugH /(0 T)]%.

For the system with an imperfect compensated (m # 2), Kohler’s rule can be still
obeyed when the first two terms in the denominator in p dominates [40]. We note that
in this case, & = py,/ pele(ne + uy/ peny)] 2, which is temperature-independent. In the
case of temperature-dependent &, Kohler’s rule would be violated [40]. As presented in
Figure 4b, the MR curves from T = 2-80 K can basically be scaled into a single curve when
plotted as MR vs. ugH/p(0); that is, the temperature dependence of the MR under I/ /c
and pgH/ /b in TaNiTes follows Kohler’s rule, indicating that the scattering mechanism
keeps same over the measured temperature and magnet field ranges. Thus, the possibility
of an intrinsic field-induced metal-insulator transition can further be ruled out [40,54].
Inset of Figure 4b shows MR as a function of yoH/p(0 T) at 2 K from which « and m were

determined, & = 380 ( pn() cm T_1> " and m = 1.7. Kohler’s rule can be rearranged and

written as
MR = [p(uoH) — p(0 T)]/p(0 T) = a[poH/p(poH = 0)]"
ie., -
p(uoH) = p(0T) + ap’(*g)ml

As seen, the resistivity under magnetic field consists of two terms, one is temperature
dependence of the resistivity at zero field, i.e., p(0 T), the other one is magnetic field-
OHW
9£TW4'
on temperature, so the competition between them lead to a minimum in resistivity under
magnetic field [40,55,56]. Figure 4c shows the temperature dependence of resistivity p.
with uoH//bat0 T [p(0 T)] and 13 T [p(13 T)] and their differences [p(13 T) — p(0 T)],

respectively. As seen, the differences p(13 T) — p(0 T) is fitted with the second term, i.e.,
oH"
P£TW”
The fitting further suggests that Kohler’s rule is obeyed in TaNiTes. This indicates that the
temperature dependence of the resistivity in a fixed magnetic field is solely determined
by p(0 T), because both « and m are temperature-independent. Furthermore, at low
temperatures, p(0 T') becomes low and almost independent of temperature variation. This
Hm
pé%w*
a resistivity plateau. Thus, the magnetic field-induced resistivity upturn and plateau in
TaNiTes can be explained with the help of the classical magnetoresistance theory; that is,
while TaNiTes is nodal-line semimetals, it is not necessary to invoke topological theories
to explain the magnetic field-induced phenomenon. This case is similar to WTe; [40] and
TaSes [42].

To confirm the carrier type, concentration, and mobility in TaNiTes, the Hall effect was
investigated. Figure 5a shows the results of Hall resistivity (oy) at various temperatures. It
can be seen that magnetic field-dependent Hall resistivity oy (1 H) deviates from a perfect
linear behavior. This suggests that both electron and hole are responsible for the Hall
effect, reflecting the multi-band characteristic in TaNiTes. For a system with multi-band,

induced resistivity, i.e., & Evidently, the two terms have opposite dependence

with & = 380 (uﬂ cm T_l) " and m = 1.7, as represented by the red solid line.

implies p(poH) ~ « at low temperatures, which is almost constant, giving rise to
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pr (1 oH) curves are fitted with the two-band model including both electron- and hole-type

carriers [52]. In the two-band model, the experimentally observed Hall resistivity equals to
Imp [47,52]:

uoH (13ny — p2ne) + (unpe)* (moH)? (my — ne)

pg =Imp =
e (pupny + pene) + (unpe)* (noH)? (g, — ne)?

where ny(n,.) and py,(pe) are density and mobility of holes (electrons), respectively. We
fit our measured Hall resistivity py vs. poH as shown in Figure 5a. It can be seen that
the fits are well performed with the nonlinear data below 100 K. The obtained values
of ny, ne, Uy, and p, are shown in Figure 5b. The result shows that n; and n. do
not significantly change with temperature. At T = 2 K, n; and n, are evaluated to be
~1.01 x 10?! em~3 and ~0.98 x 102! cm~3, respectively. Simultaneously, the obtained
and pp are 1.23 x 10* em? V-1 S71and 7.70 x10% cm? V-1 S~1 at T = 2 K, respectively. The
relatively low carrier concentrations and high mobility characteristic are consistent with
the nature of topological semimetal for TaNiTes. The ratio nj,/n.~ 1.02-1.05, depending
on the temperature, points towards a carrier compensation, which fully justifies Kohler’s
rule [40,42]. In addition, the results suggest that electron—hole resonance plays the domi-
nant role for XMR in TaNiTes; when the magnetic field is applied. The case is similar to that
in Weyl semimetal WTe; [40], in which Kohler’s scaling takes into account magnetoresis-
tance of normal metals that do not require topological surface states. Therefore, while the
topological surface state is present in single crystals of TaNiTes, one does not need to invoke
this to explain magnetic field-induced resistivity upturn and plateau at low temperatures.

a 1.0 1.2 4
@ e 2K e 10K ®) -n, U, n,eU, .
2 e 50K — g
|
>
g | o K . K s 0 eett—e—s |
S Fitting = 5
g 0.5} = 25
- < X
i ::; 0.8F = :
<& oo—o—— 0 :;
1//c& uyH /Il b =
0.0 L L 0.6 - . - 0
0 2 4 6 0 50 100
#oH (T) T (K)

Figure 5. (a) The magnetic field dependence of Hall resistivity at various temperatures with current
parallel to c axis and the magnetic field parallel to the b axis for TaNiTes. The black solid lines

represent the two-band model fitting. (b) Temperature dependence of the carrier density and the
mobility extracted from the above fits.

4. Conclusions

In summary, we present an experimental investigation of the transport magnetic
properties of high-quality TaNiTes single crystals, which show significant anisotropic
behavior and have a quasi-1D structure. The resistivity p.(T) exhibits magnetic field-
induced resistivity upturn and plateau at low-T regime when ygH > 6 T. XRM is observed,
reaching 1000% at T = 2 K under yoH = 13 T. Through fitting, we found that the magnetic
field-induced behaviors follow Kohler’s rule. In addition, the analysis of the Hall effect
points to electron-hole compensation in TaNiTes, making Kohler’s rule fully justified. The
results imply that classical magnetoresistance theories can be used to explain the magnetic
field-induced properties in topological materials.
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