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Unusual thermoelectric properties of BaFe2As2 in high magnetic fields
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Electric and thermoelectric transport properties are mutually intertangled in diffusive transport equations. In
particular, in high mobility multiband systems an anomalous behavior may occur, which can be tracked down
to the properties of the individual bands. Here, we present magnetoelectric and magnetothermoelectric transport
properties of a BaFe2As2 high-quality single crystal, for different magnetic field directions up to 30 T. We detect
a giant Nernst effect and an anomalous field dependence of the Seebeck coefficient. The extraction of the Peltier
tensor coefficients αxx , αxy , and αxz allows us to disentangle the main transport mechanisms in play. The large αxy

and αxz values and their field dependence provide evidence of the presence of a high mobility band, compatible
with a Dirac dispersion band, crossing the Fermi level, and suggest a possible three-dimensional nature of the
Dirac fermions.
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I. INTRODUCTION

The mutual entanglement of electric and thermoelectric
properties in diffusive transport equations is a well-established
framework of condensed matter physics. Yet, the application
of this formalism in its entirety to real materials has not been
thoroughly exploited so far, leaving this powerful investiga-
tion tool underused in its full potential. Real materials may
exhibit multiband character (with linear and parabolic dis-
persion), anisotropic electronic structure, and physical mech-
anisms other than diffusive motion of carriers, all of which
make the combined analysis of transport properties highly
challenging. On the other hand, each of these factors yields
peculiar features in the temperature and field dependence of
transport properties, thus allowing the extraction of individual
band parameters such as, for instance, the signature of linearly
dispersing bands at the Fermi level.

The experimental discovery of topological Dirac and Weyl
semimetals has recently boosted the investigation of Dirac
fermions (DFs) in condensed matter physics [1,2]. They have
been investigated in different two-dimensional systems [3,4]
and in the surface states of topological insulators [5,6] but
they rarely appear in the bulk of three-dimensional (3D) solids
[7–9]. The parent compounds of the iron-arsenide supercon-
ductors represent one of the rare 3D crystal solid systems in
which DFs are claimed to exist in a magnetic ground state
[7,10]. These compounds exhibit indeed a collinear antiferro-
magnetic (AFM) order below a certain temperature, slightly
anticipated by a structural transition from a tetragonal to an
orthorhombic symmetry [10]. Theoretical calculations in the
AFM state [11] show the presence of topologically protected
Dirac cones with linear energy-momentum dispersion carry-
ing the same chirality. Indeed, DFs have been experimen-
tally revealed in BaFe2As2 by angle resolved photoemission

spectroscopy (ARPES) measurements [12,13], linear magne-
toresistance [14–16], and very recent infrared studies [7]. A
nontrivial topology has been also found in other families,
such as in the 1111 family, where a finite Berry phase has
been observed in the CaFeAsF compound through quantum
oscillations [17]. Moreover, the presence of topologically pro-
tected DFs should cause a significantly suppressed intraband
scattering rate in Dirac bands, even if the strong multiband
scattering related to Fermi-surface nesting masks any effect of
Dirac cone chirality in the measured transport. Thermoelectric
transport, although very informative, is much less analyzed. A
giant Nernst effect, which is typical of the iron-based parent
compounds, has been described in terms of the presence of
Dirac cones [11,18,19] but a coherent analysis of all the
relevant mechanisms in play is still lacking.

In this paper, we report a detailed experimental study
of the magnetoelectric and magnetothermoelectric transport
properties of a BaFe2As2 single crystal, the mobility of which
is enhanced by proper thermal annealing in the preparation
method. Thanks to the high mobility, this semimetal exhibits
signatures of its electronic structure, which can be extracted
by disentangling different contributions to magnetotransport.
Indeed, we find that the Seebeck and Nernst coefficients mea-
sured up to very high magnetic fields (B) exhibit a peculiar
B dependence, which points to the existence of high mobility
carriers compatible with the DF scenario.

II. EXPERIMENTAL DETAILS

The BaFe2As2 single crystal was grown by the self-flux
method, as described in [20]. The crystal was cut in a rect-
angular shape along the tetragonal [110] directions, which
become the a or b axes in the orthorhombic phase if uniaxial
pressure is applied to the sample [21]. The crystal dimensions
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FIG. 1. Thermoelectric measurements setup. A thermal gradient
�Txx was generated along x and a longitudinal voltage �Vxx was
detected with B applied (a) along z and (b) along y. The Seebeck
effect in both cases is defined as Sxx = (�Vxx/�Txx )(l1/l2). In (a),
a transverse voltage �Vxy is detected along y and the Nernst effect
is defined as Nxy = (�Vxy/�Txx )(l1/l3). In (b) a transverse voltage
�Vxz is measured along z and the Nernst effect is defined as Nxz =
(�Vxz/�Txx )(l1/l3).

were 2.5 × 0.8 × 0.7 mm3, with the shortest edge along the c

axis. In the following we will use the notations x, y, and z to
indicate the geometrical sides of our slablike sample. Since in
the orthorhombic phase no uniaxial pressure was applied to
the sample, the crystal presented the expected in-plane twin
domains so that we cannot refer x and y to the orthorhombic
a and b axis, whereas the z direction corresponds to the c axis.
The crystal was sealed into an evacuated quartz tube together
with BaAs powders and annealed at 800 °C for two days.
Such annealing significantly improves the electrical transport
properties by removing the lattice defects and enhancing the
carrier mobilities [20]. The good quality of the crystal was
confirmed by magnetic susceptibility measurement and by the
high residual resistivity ratio, defined as ρ (300 K)/ρ (5 K),
which is around 27 [22].

Seebeck effect, magnetoresistance, and Hall effect mea-
surements were performed in the temperature range from 5
to 300 K and in magnetic fields up to 9 T using a physical
property measurement system (Quantum Design). High mag-
netic field thermoelectric characterizations were performed up
to 30 T at the High Field Magnet Laboratory in Nijmegen.

In order to probe the B dependence of the thermoelectric
coefficients, the measurements were performed using two
different configurations, varying the orientation of B. Figure 1
shows the experimental setup and a sketch of the measured
quantities which allow obtaining the thermoelectric coeffi-
cients.

We performed all the measurements with both positive and
negative B in order to separate the even and odd parts of the
signal with respect to the magnetic field.

It is worth noting that a partial detwinning by action of
in-plane magnetic field has been observed in a Co-doped
BaFe2As2 crystal [23]. A partial detwinning is therefore ex-
pected in our case when B‖y. We will discuss this point in the
next paragraphs.

III. RESULTS AND DISCUSSION

Figure 2 shows the Sxx coefficients in the temperature
range between 5 and 300 K in 0- and 9-T magnetic fields,
applied ‖z and ‖y. At room temperature, zero-field Sxx

is negative and its absolute value increases linearly with
decreasing temperature, reaching the maximum value of

FIG. 2. Seebeck effect measured from 5 to 300 K in a magnetic
field of 0 T (black curve) and 9 T ‖z (red curve) and ‖y (blue curve).

about −8 μV K−1 around T = 175 K. In correspondence with
the structural/magnetic transition at TN = 140 K an abrupt
change occurs: The signal strongly diminishes and crosses
zero around T = 120 K. For T = 90 K, Sxx becomes negative
again and it exhibits a broadened minimum centered around
40 K. This behavior is in substantial agreement with previous
reports on BaFe2As2 [24–27].

No magnetic field dependence is detected in the paramag-
netic state (T > TN ) whereas in the AFM state (T < TN ) we
observe two different B behaviors when B‖z or B‖y. In both
cases the magnetic field tends to increase Sxx by up to 30 and
50% of the zero-field signal for B‖z and B‖y, respectively.
The main difference between the two curves is indeed the
position of their negative maxima, which is around T = 30
and 50 K, respectively, revealing the possible competition of
different mechanisms in play.

In order to investigate this peculiar field dependence, we
measured Sxx as a function of B up to 30 T for selected
temperatures in the AFM regime. Figures 3(a) and 3(c) show
�Sxx (B ) = Sxx (B ) − Sxx (0) with magnetic field applied ‖z
or ‖y, respectively. In Fig. 3(a), �Sxx (B ) has an absolute
value of the order of several microvolts per degree Kelvin at
the largest field, is nonmonotonic, and presents a sign change
from negative to positive which shifts to higher field with
increasing temperature. This trend completely changes for
B‖y [Fig. 3(d)], where �Sxx (B ) remains negative up to 30 T.
In Figs. 3(b) and 3(d) we show the Nernst coefficients Nxy and
Nxz measured up to 30 T for B‖z and B‖y, respectively. The
former varies almost linearly with magnetic field, reaching a
maximum value of 30 μV/K [Fig. 3(b)] at the maximum field,
whereas the latter exhibits a slightly superlinear magnetic
field dependence, reaching a maximum value of 13 μV/K
[Fig. 3(e)]. (See the Supplemental Material [22] for the tem-
perature dependence of ν = Nxy/B.)

Before discussing in detail these data, we consider here
the possible effects due to the partial detwinning expected
for B‖y, particularly relevant for the present system because
of the in-plane anisotropy of its Seebeck coefficient [28]. We
estimated that this effect produces a maximum increase of S

at 30 K and 15 T of about 0.1 μV/K [29]. This is opposite in
sign and negligible in magnitude with respect to the value of
∼1.5 μV/K, measured in the same conditions. Furthermore,
no effect on the Nernst coefficient is expected [29].
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FIG. 3. �Sxx (B ) measured at T = 5, 30, 45, and 80 K for B up to 30 T applied ‖z (a) and ‖y (c). Nernst coefficients Nxy (b) and Nxz (d)
measured at T = 5, 30, 45, and 80 K for B up to 30 T.

In Figures 4(a) and 4(c) we report the magnetoresistance
�ρ/ρ = [ρxx (B )–ρxx (0)]/ρxx (0) measured up to 9 T for B‖z
and B‖y, respectively. At T = 5 K, it reaches 160% for B‖z
and 130% for B‖y. In this case, the effect due to the detwin-
ning for B‖y is negligibly small and can be evaluated as low
as 0.7% at 4 K and 15 T [30]. For both the field directions
the �ρ/ρ versus B curves cannot be described just by a
quadratic term representing the classical contribution [31].
Instead, an additional linear term is needed, in agreement with
previous reports [14,15,20]. In pnictides, this linear behavior
has been attributed to the presence of Dirac cones in the band
structure. In Figs. 4(b) and 4(d) we show the magnetic field
dependence of the Hall resistivities ρxy and ρxz measured up
to 9 T for selected temperatures in the range 5–80 K, for
B‖z and B‖y, respectively. RH versus T [reported in the
inset of Fig. 4(b)], evaluated in the low-field limit, appears
to be similar in the two configurations. However, it is worth
noting that ρxy and ρxz B dependences look pretty different,
as one could expect for an anisotropic material [32]. ρxy

soon deviates from B-linear dependence and shows a broad
minimum below 9 T. Remarkably, ρxy of a twin sample of
literature (BaFe2As2 crystal annealed at 800 °C for two days)
measured up to 15 T exhibits a change in sign above 9 T
[20]. In contrast to ρxy , ρxz shows only a slight sublinear B

dependence.

Sii and Nij can be expressed in terms of the elec-
tric conductivity tensor σ and the Peltier tensor α as
follows:

Sii = αii

σii

σ 2
ii + σ 2

ij

+ αij

σij

σ 2
ii + σ 2

ij

= αiiρii + αijρij , (1)

Nij = −αii

σij

σ 2
ii + σ 2

ij

+ αij

σii

σ 2
ii + σ 2

ij

= −αiiρij + αijρii (2)

where in the second equalities we introduce the resistivity
tensor ρ = σ−1. Remarkably, Eqs. (1) and (2) remain valid
also for multiband materials, where the single transport co-
efficients are simply replaced by the sum over the different
bands [33]. Both Sii and Nij are composed of two terms. In
the longitudinal Sii coefficient [Eq. (1)] the diagonal entries
of ρ and α multiply each other in the first term while the
off-diagonal ones combine together in the second term. In
the transversal Nij coefficient [Eq. (2)] diagonal and off-
diagonal entries are mixed up. It is worth noting that the off-
diagonal entries represent the diffusive transverse transport
coefficients, which rise up only in the presence of a Lorentz
force acting on charge carriers. In the case of B = 0 this
leads to Sii = αiiρii and Nij = 0. If B �= 0, in the great
majority of the conducting materials ρii � ρij and αii �
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FIG. 4. �ρ/ρ% measured at T = 5, 30, 45, and 80 K for B up to 9 T applied ‖z (a) and ‖y (c). ρxy (b) and ρxz (d) measured at
T = 5, 30, 45, and 80 K for B up to 9 T. Inset of (b): RH vs T in the temperature range 0–80 K when B is ‖z (filled dots) and ‖y (empty
dots). RH curves up to 250 K are reported in [22].

αij , namely, the longitudinal transport coefficients are much
larger than their transverse counterparts. Hence, it is typically
verified that αiiρii � αijρij , bringing a negligible contribu-
tion of the second term αijρij in Eq. (1) to the Seebeck
coefficient even in finite magnetic field [34]. Furthermore,
in conventional metals, Nij is usually very small (in the
range of nanovolts per degree Kelvin) due to Sondheimer’s
cancellation [35].

In addition, the transverse transport coefficients are B

linear in the low-field limit (μB � 1, where μ is the charge
carriers’ mobility) whereas their longitudinal counterparts
generally show a negligible B dependence [36]. However,
the term αiiρii may have nondiffusive contributions with a
sizeable B dependence; among these is the magnon drag
contribution in magnetic materials [37–39].

In the light of these considerations, the giant Nij combined
with a large field dependence of Sii in the antiferromagnetic
phase of BaFe2As2 are the fingerprints of the strong departure
from a conventional behavior. In the following we propose an
analytical approach in order to single out the leading terms
that cause anomalous contributions and identify the physical
mechanisms that play a key role.

By combining the experimental values of resistivity tensor
entries, ρii (B ) and ρij (B ), and thermomagnetic coefficients,

Sii and Nij , the Peltier coefficients αii and αij are derived by
solving Eqs. (1) and (2) for αii and αij :

αii = Siiρii − Nijρij

ρ2
ii + ρ2

ij

, (3)

αij = Siiρij + Nijρii

ρ2
ii + ρ2

ij

. (4)

Note that according to our experimental setup (Fig. 1) the
subscript i is identified with x and the subscript j is iden-
tified with y when B‖z, whereas i corresponds to x and j

corresponds to z when B‖y.
In order to estimate αii and αij up to high fields, we

extrapolated our magnetoresistance data [Figs. 4(a) and 4(c)]
up to 30 T assuming that no saturation occurs in that range, as
it was observed up to 55 T for the same compound in [40] and
up to 30 T for a parent compound of the 1111 family in [41].

Furthermore, since ρxy and ρxz show a nontrivial B depen-
dence which does not disclose up to 9 T, it is not possible
to extrapolate univocally our data [Figs. 4(b) and 4(d)] up to
30 T. However, to study the B‖z configuration we extrapo-
lated up to 30 T the ρxy data measured up to 15 T in the twin
sample of [20].

155116-4



UNUSUAL THERMOELECTRIC PROPERTIES OF BaFe … PHYSICAL REVIEW B 98, 155116 (2018)

FIG. 5. (a) αxyρxy (filled symbols) and αxxρxx (empty symbols) vs B up to 30 T for selected temperatures in the range 5–80 K. (b) αxyρxx

(filled symbols) and −αxxρxy (empty symbols) vs B up to 30 T for selected temperatures in the range 5–80 K.

Thus, we focus on the B‖z configuration. In Fig. 5, we
show the results of our analysis for selected temperatures in
the range 5–80 K. In Figs. 5(a) and 5(b) we compare the
two terms in Eqs. (1) and (2) which compose Sxx and Nxy ,
respectively. Figure 5(a) compares the field dependence of
αxxρxx with αxyρxy up to 30 T.

The αxxρxx curves look almost flat at all temperatures. This
term would include magnon drag contribution, however in
AFM materials an external magnetic field strongly enhances
the magnon drag contribution to Sxx only if it is applied as
parallel to the easy axis of the magnetic order, while its effect
should be minimal if applied perpendicularly [38]. In the case
of BaFe2As2 the easy axis lies in the ab plane; this means
that negligible contribution from the magnon drag is expected
when B‖z.

In contrast, αxyρxy versus B, after an initial decrease,
increases rapidly with positive sign up to 30 T, emerging as
the principal responsible for the large field dependence of Sxx

in this measurement configuration. In more detail, the sign
of αxyρxy is driven by the unusual change from negative to
positive sign of ρxy at high B [20]. Since |ρxx | > |ρxy | [22],
the predominance of αxyρxy is induced by an anomalously
high αxy .

In Fig. 5(b) the two terms which compose Nxy are plotted
and it is evident that |αxyρxx | > |αxxρxy |, which is to say that
αxyρxx is also responsible for the giant Nxy . Figure 6 reports
the field dependence of αxy estimated as in Eq. (4) up to 30 T
for selected temperatures in the range 5–80 K. Remarkably,
a nonmonotonic behavior emerges: all the αxy (B ) curves
exhibit a maximum which is shifted to higher fields with
increasing temperature.

Although a quantitative expression of αxy in terms of mi-
croscopic parameters is challenging, in a single-band scenario
it can be obtained from the Mott relation that [42]

αxy = Aμ2B/[1 + (μB )2] (5)

where μ is the carrier mobility and A = cπ2 k2
B T n/EF with

kB being the Boltzmann constant, n the carrier density, EF

the Fermi energy, and c a coefficient of the order of unity
depending on the dimensionality of the system [43] and on
the details of the energy dependence of σxy [42].

Without providing a quantitative description, Eq. (5) gives
a qualitative understanding of the particular conditions from
which a sizeable αxy emerges. High μ and small EF are
required, namely, tiny pockets in the Fermi surface with small
effective masses can significantly contribute. Furthermore, it
is noteworthy that the above formulation does not depend on
the carrier sign, which means that in the case of multiband
materials contributions from holelike and electronlike pockets
add up and the one coming from a band with high μ and small
EF emerges. We interpolate our αxy (B ) data using Eq. (5) as
a fitting function (dashed black lines in Fig. 6), finding a good
agreement with the experimental data. We extract the mobility
μ as a fit parameter, obtaining values up to 103 cm2 V−1 s−1

at T = 5 K and a progressive decrease at higher temperatures
(inset of Fig. 5). This is in good agreement with the values
of mobility obtained from the magnetoresistance analysis of
BaFe2As2 in the semimetal scenario [15,44]. Remarkably, this
average mobility is strongly reduced upon electron doping

FIG. 6. Magnetic field dependences up to 30 T in the temperature
range 5–80 K of αxy . Dashed lines are the fitting curves of αxy

using Eq. (5). Inset: Temperature dependence of carrier mobility μ

obtained by the fitting.
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FIG. 7. Magnetic field dependences up to 30 T in the temperature range 5–80 K of αxzρxx (a) and αxz (b) when ρxz is extrapolated up to
30 T using a polynomial of second (empty symbols) or third (filled symbols) order. Dashed and dotted lines in (b) are the fitting curves of
αxz using Eq. (5) when ρxz is extrapolated up to 30 T using a polynomial of second and third order, respectively. Inset of (b): Temperature
dependence of carrier mobility obtained by the fitting.

with the simultaneous suppression of the magnetic phase, as
the Dirac cones develop [44].

Taking into account the Shubnikov de Haas (SdH) oscil-
lations measured in a BaFe2As2 crystal [45], we can assume
that for B‖z the electron γ pocket with the lowest effective
mass gives the main contribution to αxy . The γ -pocket carrier
density has been estimated [45] to be 3 × 1019 cm−3 and
considering the coefficient c ∼ 1, from the fit coefficients
A at T = 5, 30, and 45 K, we estimate EF in the range
∼11–25 meV. Being aware that it only represents a qualitative
approximation, it is interesting to notice that the proposed
value for EF comes out tiny and consistent with the size of
the electron γ pocket estimated from SdH oscillations [45].
Remarkably, this pocket has been located in a position of
the band structure where Dirac cones with EF of ∼10 meV
have been experimentally confirmed by ARPES [12,13] and
infrared studies [7] in the AFM phase of BaFe2As2.

Oganesyan and Ussishkin predicted that in the presence of
Dirac cones, the nodal point of which is close enough to the
Fermi level (i.e., very small EF ), a giant Nernst coefficient can
be determined by an anomalously high αxy [46]. Moreover,
Morinari et al. demonstrated that the contribution of chiral
Dirac fermions could be dominant in thermoelectric transport
properties of iron-based parent compounds even if they are
minor carriers [11]. Giant Nernst coefficients in the simi-
lar compounds EuFe2As2 and CaFe2As2 have indeed been
reported [19,28]. All these evidences suggest that the giant
αxy , responsible for the large Nernst effect that we observe
experimentally, is plausibly determined by the Dirac cone
band, which indeed perfectly fulfils the required condition of
high mobility and small Fermi energy.

We now turn to the B‖y configuration. We have experi-
mental data of ρxz up to 9 T, but we do not have any indication
whether with increasing field it remains negative or changes in
sign as ρxy does. In [22] we report two different extrapolations
of experimental ρxz data from 9 to 30 T using a polynomial of
second and third order to take into account different magnetic
field dependencies. The second-order polynomial simulates a
nonmonotonic B dependence of ρxz which, however, does not
change sign up to 30 T, whereas the third-order polynomial
reproduces a sign change from negative to positive, but this

occurs at fields much higher than in the case of ρxy . In
[22] we show that notwithstanding the two very different
extrapolations the term which contains ρxz in Eq. (2) (αxxρxz)
is negligible and thus the term αxzρxx in Nxz can be reliably
discussed.

Figure 7(a) shows the magnetic field dependence of αxzρxx

up to 30 T in the temperature range 5–80 K with ρxz ex-
trapolated up to 30 T using a polynomial of second (empty
symbols) or third (filled symbols) order. In both cases αxzρxx

reaches values up to 12–14 μV/K so that it is possible to
conclude that this term determines the giant Nxz [Fig. 3(d)], as
already observed for αxyρxx with respect to Nxy . In Fig. 7(b)
we show the magnetic field dependence of αxz up to 30 T in
the temperature range 5–80 K, for the two ρxz extrapolations.
Comparing it with Fig. 6 it is interesting to note that αxz is
a factor 2 smaller than αxy and their magnetic field depen-
dence is pretty similar, i.e., well described by Eq. (5). We
interpolated our αxz data using Eq. (5) as a fitting function
[dashed and dotted lines in Fig. 7(b)] and we extracted the
mobility μ as a fit parameter, obtaining values up to 825 ±
35 cm2 V−1 s−1 at T = 5 K and a progressive decrease by
raising the temperature. Furthermore, the A values [Eq. (5)]
resulting from the fitting are compatible with those previously
obtained for B‖z.

In the B‖y configuration, where cross-plane transport
comes into play, we extract an effective carrier mobility which
is slightly lower than for in-plane transport (B‖z), but still
high enough to be compatible with a Dirac dispersion. This
observation points to a possible three-dimensional nature of
DFs in this compound, providing a clue in the still open issue
of two- or three-dimensional character of DFs in the parent
compounds of iron-based superconductors, addressed both by
theory [7,47,48] and experiments [7,49].

Contrary to Nxz, both the terms which compose Sxx

[Eq. (1)] are strongly affected by the ρxz uncertainty, so that
their magnetic field dependence cannot be univocally disen-
tangled [22]. In particular, the different behavior exhibited by
�Sxx for B‖z and B‖y, reported in Figs. 3(a) and 3(c), respec-
tively, may arise from a B anisotropy of ρxy and ρxz. On the
other hand, another possible anisotropic contribution comes
from the magnon drag mechanisms, which should influence
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the longitudinal term αxxρxx of Sxx only when B‖y, as it
has been discussed in [38]. (See [22] for further information.)
These aspects are demanding for ρxz measurement up to high
B, in order to shed light both on the anisotropy of ρij and on
the magnon drag contribution to Sxx .

IV. CONCLUSION

In conclusion, we measured the longitudinal and transverse
electric and thermoelectric properties in magnetic fields up
to 30 T for two field directions in a BaFe2As2 single crys-
tal. By carrying out a simultaneous quantitative analysis of
all these properties, which are mutually intertangled in the
diffusive transport equations, we demonstrated the possibility
of extracting information on band structure and dispersion, as
well as on multiple physical mechanisms in play other than
diffusive motion of carriers. Indeed, the anomalous field de-
pendence and the anisotropy of the thermoelectric properties
turn out to be distinctive and reveal key features of micro-
scopic mechanisms. Specifically, we identified the presence
of high mobility carriers, compatible with the existence of
DFs in the band structure, from the giant magnitude of the

off-diagonal terms of the thermoelectric tensor αxy and αxz.
Moreover, from the anisotropic thermoelectric response with
respect to the direction of the applied field, we found possible
evidence of the 3D nature of DFs in BaFe2As2.

Finally, our results suggest that the simultaneous analysis
of longitudinal and transverse electric and thermoelectric
properties is a powerful investigation tool of diffusive trans-
port, which relies on, rather than being hindered by, the com-
plex temperature and magnetic field dependence exhibited by
real compounds, where multiple mechanisms may play a role,
such as multiband character, presence of bands with different
dispersion, dimensionality, and transport properties.
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