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Significance

 Two superconducting domes are 
commonly found in 
unconventional superconductors, 
such as cuprates, iron-based 
compounds, and heavy fermions. 
The superconducting dome close 
to the order state of the parent 
phase is often accompanied by 
magnetic quantum critical point 
(QCP), while the other 
superconducting dome far away 
from the ordered state is closely 
related to non-Fermi liquid. 
Interestingly, the two 
superconducting domes found in 
FeSe-based superconductors 
exhibit unique normal state 
resistivity and pure nematic QCP. 
The evolution of the Dirac states 
indicates that the two 
superconducting domes have 
different electronic structures. 
These results support the 
possibility of two different pairing 
mechanisms in FeSe-based 
superconductors, providing 
valuable clues for studying these 
two superconducting domes.
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Recent investigations of FeSe-based superconductors have revealed the presence of two 
superconducting domes and suggest possible distinct pairing mechanisms. Two super-
conducting domes are commonly found in unconventional superconductors and exhibit 
unique normal states and electronic structures. In this study, we conducted electro-
magnetic transport measurements to establish a complete phase diagram, successfully 
observing the two superconducting domes in FeSe1−xSx (0 ≤ x ≤ 0.25) and FeSe1−xTex  
(0 ≤ x ≤ 1) superconductors. The normal state resistivity on SC1 shows the strange metal 
state, with a power exponent approximately equal to 1 (ρ(T) ∝ Tn with n ~ 1), whereas 
the exponent on SC2 is less than 1. A bulk Dirac state observed on SC1, completely 
synchronized with the strange metal behavior, indicating a close relationship between 
them. While a topological surface Dirac state is witnessed on SC2 and undergoes a sign 
change near the pure nematic quantum critical point. The evolution of the Dirac states 
indicates that the appearance of the two superconducting domes may originate from the 
Fermi surface reconstruction. Our findings highlight distinct Dirac states and normal 
state resistivity across the two superconducting domes, providing convincing evidence 
for the existence of the two different pairing mechanisms in FeSe-based superconductors.

FeSe-based superconductors | two superconducting domes | Dirac states | strange metal

 Two superconducting domes are commonly found in unconventional superconductors, 
such as cuprates ( 1   – 3 ), iron-based compounds ( 4 ,  5 ), and heavy fermions ( 6 ). These two 
superconducting domes are unconventional and often share some common properties. 
The dome close to the ordered state has lower superconducting transition temperature 
(T﻿c ), and the higher T﻿c  dome with non-Fermi liquid is far away from the ordered state 
( 7   – 9 ). Non-Fermi liquid and quantum critical point (QCP) are generally decoupled 
and well separated ( 10 ,  11 ). These properties are summarized into a universal phase 
diagram and become the paradigm of the two superconducting domes in unconventional 
superconductors ( 12 ).

 Recently, it has been reported that the two superconducting domes are found in 
FeSe-based superconductors, which may have different pairing mechanisms ( 13 ,  14 ). 
Specifically, the superconducting dome SC1 near FeSe is mediated by the antiferromag-
netic (AFM) fluctuations, whereas SC2 near FeSe0.5 Te0.5  is associated with the pure nematic 
fluctuations. Although FeSe exhibits a nematic phase without long-range magnetic order 
below ~90 K, several magnetic measurements have detected stripe-type AFM fluctuations 
within the nematic phase ( 15 ,  16 ). With S doping and the application of pressure, the 
influence of the nematic fluctuations on T﻿c  is limited, while spin fluctuations play a more 
significant role ( 17   – 19 ). For SC2, elastoresistivity studies have demonstrated that FeSe1−x  Te x   
crosses a nonmagnetic pure nematic QCP, and the enhancement of superconductivity can 
be attributed to the nematic fluctuations ( 13 ,  20 ). The shrinkage of the superconducting 
domes under high magnetic fields further supports that SC1 and SC2 are mediated by 
AFM fluctuations and nematic fluctuations, respectively ( 14 ). The paradigm and electronic 
structure of the two superconducting domes are crucial to the exploration of the uncon-
ventional superconducting pairing mechanism.

 FeSe is a compensated semimetal with the equal numbers of electron and hole carriers, 
in which hole pockets exist in the center of the Brillouin zone and electron pockets exist 
in the corners of the Brillouin zone ( 26 ). Especially in the nematic phase, the electron-type 
bulk Dirac cone is found at the Brillouin zone corner ( 27 ). On the other hand, the normal 
state within the nematic phase of FeSe exhibits a good strange metal behavior, i.e., 
non-Fermi liquid ( 21 ,  28 ). The study of FeSe1−x  S x   under high fields suggests that the origin 
of the Dirac state may be related to strange metals ( 22 ). Te substitution enhances the 
spin–orbit coupling (SOC), resulting in topologically nontrivial surface Dirac cones 
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characterized by a band inversion along the Γ–Z line of the 
Brillouin zone, which has also been confirmed in magnetotrans-
port measurements ( 29   – 31 ). When the system becomes super-
conducting, these topological surface Dirac states could become 
gapped due to the proximity effect with the bulk superconductivity, 
leading to the formation of topological superconductivity ( 29 ). 
Understanding the electronic structure is pivotal for unraveling 
the pairing mechanism. Due to challenges in sample preparation 
and measurement, previous research on the Dirac states has been 
confined to FeSe and the Te higher region. Consequently, the 
evolution from the bulk Dirac states to the topological surface 
Dirac states is still unclear. The study of the Dirac states and the 
normal state resistivity is crucial for the unconventional supercon-
ducting pairing mechanisms, particularly for SC2 associated with 
the pure nematic QCP.

 Electromagnetic transport stands as a convenient and efficient 
method for detecting superconductivity and electronic structure. 
In this study, high-quality FeSe1−x  Te x   (0 ≤ x  ≤ 1) single crystals 
were successfully synthesized, with sizes reaching several mm2 . 
We have established a temperature-doping phase diagram and 
observed the two superconducting domes, SC1 and SC2, as shown 
in  Fig. 1  (See SI Appendix, Figs. S1 and S2  for additional details 
on FeSe1−x  Te x  , the data on FeSe1−x  S x   are from relevant references). 
The normal state on SC1 far from the long-range AFM order at 
FeTe exhibits a non-Fermi liquid state, and the T﻿c  is smaller than 
that of SC2 close to the AFM order. According to the compre-
hensive analysis of Hall resistivity and magnetoresistance (MR), 
we propose that there are three kinds of the Dirac states, the 
electron-type bulk Dirac state at the Brillouin zone corner, the 
hole- and electron-type surface Dirac states characterized by a 
band inversion along the Γ–Z line. The topologically trivial bulk 
and topologically nontrivial surface Dirac states are accompanied 
by SC1 and SC2, respectively, suggesting that the origin of the 
two superconducting domes is due to the change in electronic 
structure, which is consistent with many previous researches ( 32 , 
 33 ). Our findings indicate that the two superconducting domes 

in FeSe-based superconductors are naturally the same as those in 
other unconventional superconductors ( 12 ), and the stark contrast 
between the Dirac states and the normal state resistivity of the 
two superconducting domes supports the possibility of two dif-
ferent pairing mechanisms.         

Results

  Fig. 2  presents the magnetic field dependence of the Hall resistivity 
﻿ρxy  (H ) at various temperatures for FeSe1−x  S x   (0 < x  ≤ 0.21) and 
FeSe1−x  Te x   (0 ≤ x  ≤ 1) single crystals. FeSe exhibits clear nonlinear 
behavior with a concave shape at low temperatures below 80 K, 
which has been ascribed to the emergence of the minority electron 
carriers with high mobility ( 34   – 36 ). The angle-resolved pho-
toemission spectroscopy (ARPES) results of FeSe show that these 
minority electron bands with high mobility are the topologically 
trivial electronic bulk Dirac cones appearing around the Brillouin 
zone corner ( 27 ,  37   – 39 ). This nonlinear behavior gradually dimin-
ishes with S or Te doping and becomes linear at x (S) = 0.21 or 
﻿x (Te) = 0.28, indicating that the bulk Dirac states are gradually 
suppressed until they disappear.        

 An interesting phenomenon occurs when the Te content 
increases to the range of 0.41 to 0.5: the nonlinear Hall behavior 
reappears, but with a convex shape. For x (Te) = 0.6, the nonlinear 
Hall behavior becomes concave again, which is attributed to the 
electron Dirac state ( 40 ). The ARPES results of FeSe0.45 Te0.55  
shows that, unlike FeSe, topologically nontrivial surface Dirac 
states of the Brillouin zone are induced due to the enhancement 
of SOC by Te substitution ( 29 ). Compared to the concave shape 
in x (Te) = 0.6, the nonlinear convex behavior can be naturally 
ascribed to the hole topological surface Dirac state based on the 
compensation effect in the whole FeSe1−x  Te x   system. The com-
pensated semimetal characteristic has been verified through var-
ious experiments, such as thermoelectric properties ( 41 ,  42 ), 
ARPES ( 31 ,  43     – 46 ), and Hall coefficients R﻿H  at small fields 
(SI Appendix, Fig. S3 ). In order to provide the distribution of the 
Dirac states in FeSe-based superconductors, we define the char-
acteristic temperature T﻿*  as the temperature at which nonlinear 
﻿ρxy  (H ) is observed just before the transition to linear behavior, 
representing the emergence of Dirac states (see SI Appendix, 
Fig. S4  for the selection method). These T﻿*  values are summarized 
in  Fig. 1 . It should be emphasized that the variation in T﻿*  due to 
this selection has minimal impact on the phase diagram and the 
conclusions of our work. Moreover, at x (Te) = 0.8 and 0.9, the 
Hall effects become linear, and the Hall coefficients remain pos-
itive without sign changes. In the case of FeTe, the Hall resistivity 
is linear, but the Hall coefficient changes from positive to negative 
below 70 K, which can be attributed to the AFM transition ( 47 ).

 It is well known that MR linearly dependent on magnetic field 
is one of the macroscopic manifestations of the Dirac state ( 50 ,  51 ). 
In order to further verify the evolution of the Dirac states with S 
or Te doping based on the Hall effects, we conducted MR meas-
urements.  Fig. 3  displays the magnetic field dependence of MR, 
Δρ/ρ﻿0  = (ρxx  (H ) − ρxx  (0))/ρxx  (0), and the first-order derivative of 
the MR to the magnetic field, d(MR)/dH , at different temperatures 
for FeSe1−  x  S x   (0 < x  ≤ 0.21) and FeSe1−  x  Te x   (0 ≤ x  ≤ 0.6) single 
crystals. In the case of crystals with 0.7 ≤ x (Te) ≤ 1, the MR values 
are on the order of one thousandth and nearly zero, making the 
quantitative analysis unreliable. Therefore, we only analyze the MR 
data at 0 < x (S) ≤ 0.21 and 0 ≤ x (Te) ≤ 0.6. For FeSe, the MR value 
is approximately 60% at 15 K and 9T, and it gradually decreases 
as the temperature increases. However, the MR value is suppressed 
to less than 20% for the S-doped crystals and less than 5% for the 
Te-doped crystals due to the enhancement of scattering.        

Fig. 1.   Evolution phase diagram of the Dirac states, superconductivity, 
magnetic order, and crystal structure with S and Te doping for FeSe1−xSx and 
FeSe1−xTexsingle crystals. T* is the critical temperatures below which the Dirac 
states appear, TN is the Néel temperature, Tc is the superconducting transition 
temperature, and Ts is the structural (nematic) transition temperature. The 
temperature dependence of the exponent n extracted from dln(ρ − ρ0)/dlnT for 
each crystal is represented as a contour plot. T*, Ts, Tc, and n in FeSe1−xSx (0 < 
x ≤ 0.25) are from refs. 16, and 21–25. The purple dashed line represents the 
nematic QCP near x(S) ~ 0.17 (25) and x(Te) ~ 0.52 (13, 14). Three schematic 
diagrams of Dirac states in top panel, namely the electron bulk Dirac state, 
the hole and electron topological surface Dirac states, in which the black 
dashed line is the Fermi surface, and the intersection of the red and blue 
solid lines represents the topological surface Dirac state characterized by 
the band inversion.

http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
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 The first-order derivative of the MR to H  clearly demonstrates 
the field-dependent behavior of MR. In the case of FeSe, the linear 
increase of d(MR)/dH  with magnetic field at low fields indicates 
a classic B﻿2  dependence of the MR. The saturation of d(MR)/dH  
to a much reduced slope above a characteristic field B﻿*  is typically 
attributed to the contribution of a linear field-dependent MR 
combined with a quadratic term. Linear MR is generally challeng-
ing to observe in normal materials because it requires large fields 
to reach the quantum limit, where all carriers occupy only the 
lowest Landau level (LL) ( 52 ,  53 ). However, in certain materials 
hosting Dirac fermions with linear energy dispersion, linear MR 
can be easily detected in low or moderate fields, which has been 
verified in many iron-based materials, such as Ba(Sr)Fe2 As2  ( 50 , 
 54 ), La(Pr)FeAsO ( 55 ,  56 ), FeSe ( 23 ), and FeTe0.6 Se0.4  ( 40 ).

 In the case of FeSe1−x  S x   and FeSe1−x  Te x  , the saturation of d(MR)/
dH  is gradually suppressed with increasing x  and completely dis-
appears at x (S) = 0.21 and x (Te) = 0.28. However, when the dop-
ing level reaches x (Te) = 0.41, the saturation of d(MR)/dH  
reappears, and it maintains a constant value for 0.44 ≤ x (Te) ≤ 
0.6, indicating the dominance of the Dirac states. Importantly, it 
should be noted that the doping region where linear MR is 
observed coincides with the region where nonlinear ρxy   is evident. 
The evolution of the Dirac states with S and Te doping from the 
Hall resistivity has been further confirmed by MR. Moreover, the 
violation of the Kohler’s rule and the modified Kohler’s rule pro-
vide further evidence for the multiband effects of the FeSe1-  x  Te x   
system, as shown in SI Appendix, Figs. S5 and S6  (SI Appendix ).

 To investigate the multiband electronic structure of FeSe1−x  S x   
and FeSe1−x  Te x   and distinguish between the bulk Dirac and the 
topological surface Dirac states, quantitative analysis is necessary. 
A three-band model was utilized for the regions of 0 ≤ x (Te) ≤ 0.2 
and 0.41 ≤ x (Te) ≤ 0.6 (low-temperature regions with nonlinear 
Hall resistivity), considering two main carriers and one small car-
rier with high mobility. This model has been successfully applied 
to FeSe and FeSe1−x  S x   and confirmed through ARPES measure-
ments ( 26 ,  35 ,  48 ). Additionally, a two-band model was employed 
to analyze the linear Hall resistivity and corresponding MR for 
the regions with linear Hall resistivity. The fitting process and the 
typical results at 20 K [refer to SI Appendix, Fig. S7 and Table S1  
(SI Appendix )] are shown in SI Appendix .

  Fig. 4  illustrates the cloud diagram of carrier concentrations and 
mobility. The concentration of the main carriers, both hole and 
electron types, increases with temperature or S or Te doping, and 
remains nearly unchanged after the structural transition, as depicted 
in  Fig. 4 A  and B   for hole and electron carrier concentrations, respec-
tively. Therefore, the structural transition can be attributed as the 
primary factor influencing the change of carrier concentration. On 
the other hand, the mobility of the main carriers rapidly decreases 
in the low doping region, as shown in  Fig. 4 D  and E  . For displaying 
the sign of the carriers, we define the mobility of hole carriers as 
positive and that of electron carriers as negative.  Fig. 4F   clearly shows 
the sign change behavior of the Dirac carriers with doping. The Dirac 
carrier concentration near x (Te) ~ 0.5 is significantly lower than that 
of FeSe (see  Fig. 4C  , where the Dirac carrier concentration near x (Te) 

Fig. 2.   Magnetic field dependence of Hall resistivity ρxy at different temperatures for FeSe1−xSx (0 < x ≤ 0.21) and FeSe1−xTex (0 ≤ x ≤ 1) single crystals. The data of 
FeSe1−xSx (0 < x ≤ 0.21) are from refs. 23, 48, and 49.

http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
http://www.pnas.org/lookup/doi/10.1073/pnas.2409756121#supplementary-materials
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~ 0.5 is magnified 10 times), but the mobility is comparable to that 
of FeSe ( Fig. 4F  ). This observation is perfectly consistent with the 
fact of the bulk Dirac state around FeSe and the topological surface 

Dirac state around FeSe0.5 Te0.5 . The application of the three-band 
model has effectively quantitatively distinguished the bulk Dirac 
state from the topological surface Dirac state.          

Fig. 3.   Magnetic field dependence of MR [Upper panel of (A–L)] and the first-order derivative of MR to H, d(MR)/dH [Lower panel of (A–L)], at different temperatures 
for FeSe1−xSx (0 < x ≤ 0.21) and FeSe1−xTex (0 ≤ x ≤ 0.6) single crystals. The data of FeSe1−xSx (0 < x ≤ 0.21) are from refs. 23, 48, and 49.

Fig. 4.   The cloud diagrams of the main carrier concentrations with (A) hole, (B) electron type, and (C) Dirac carrier concentrations, and their corresponding 
mobilities in (D–F) for FeSe1−xSx (0 < x ≤ 0.2) and FeSe1−xTex (0 ≤ x ≤ 1) single crystals. The Dirac carrier concentration near FeSe0.5Te0.5 in (C) is magnified 10 times. 
The mobility of hole carriers is defined as positive, and the mobility of electron carriers is defined as negative. The data of FeSe1−xSx (0 < x ≤ 0.2) are from refs. 
22, and 48.
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Discussion

 In order to illustrate the relationship between the transport prop-
erties, the Dirac states, and two superconducting domes, a phase 
diagram was constructed, incorporating T﻿c , the structural 
(nematic) transition temperature T﻿s , the Néel temperature T﻿N , T﻿* , 
and a contour plot of the power exponent n  extracted from d ln(ρ  
− ρ﻿0 )/d lnT  ( Fig. 1 ). In FeSe1–x  S x   (0 < x  ≤ 0.25), the data points of 
﻿T﻿*  were extracted from our previous work ( 23 ) and ref.  22 , and 
the other including T﻿c , T﻿s , and n  are from refs.  16 ,  21 , and  23   – 25 . 
For FeSe, T﻿s  and T﻿*  occur nearly simultaneously at approximately 
90 K, suggesting that the bulk Dirac state at the Brillouin zone 
corner seems to originate from the nematic phase. However, anal-
ysis of the mobility spectrum in FeSe contradicts this speculation, 
as a remarkable reduction in carrier number and an enhancement 
in carrier mobility were simultaneously observed below 120 K but 
above T﻿s , indicating the presence of another hidden order ( 34 ). 
FeSe1-  x  S x   exhibits a non-Fermi liquid behavior within the nematic 
phase. T﻿s  and T﻿*  also occur nearly simultaneously and disappear 
near the nematic QCP at x (S) = 0.17. Magetotransport properties 
of FeSe1–x  S x   suggest that the Dirac states can be ascribed to the 
strange metal component ( 22 ). With Te doping, T﻿*  gradually 
deviates from T﻿s  toward lower temperatures, disappearing at x (Te) 
~ 0.3, which corresponds to the junction of the two supercon-
ducting domes, forming a T﻿c﻿-dip. Meanwhile, in the nematic 
phase, the normal state gradually transitions from non-Fermi 
liquid to Fermi liquid. The bulk Dirac states completely overlap 
with the strange metal states, accompanied by the superconducting 
dome SC1. More importantly, strange metal behavior above the 
superconducting dome SC1 is similar to the normal state resistiv-
ity in iron pnictides and cuprates superconductors, supporting 
the superconducting pairing mechanism connected to the AFM 
fluctuations.

 The SC2 centers around the pure nematic QCP near x (Te) ~ 
0.52. When x (Te) increases to ~0.41, the topological surface Dirac 
state appears due to the enhancement of SOC. It is worth noting 
that T﻿*  is significantly higher than T﻿s , which is opposite to that of 
lower S or Te doping. Furthermore, although T﻿s  vanishes at x (Te) ~ 
0.5, T﻿*  persists until x (Te) ~ 0.7. Fermi liquids also disappear with 
the reappearance of T  * , but the strange metals do not reappear, 
indicating that the topological surface Dirac state is different from 
the bulk Dirac state and has nothing to do with the strange metal. 
The rapid increase in T﻿c  around x (Te) ~ 0.4 with the emergence of 
the topological surface Dirac state may originate from the topological 
superconductivity induced by the proximity effect of the topological 
surface Dirac state and the ordinary s﻿-wave superconductor ( 57 ,  58 ). 
It is important that there is no non-Fermi liquid region above the 
SC2 similar to that above the SC1, which strongly supports the SC2 
being associated with the QCP of the pure electronic nematic order. 
The metallicity of the normal state gradually deteriorates with Te 
doping, i.e., n  < 1, which may be the normal state characteristic of 
the superconducting dome SC2 centered on the pure nematic QCP.

 Another interesting phenomenon is that the topological surface 
Dirac states change sign near the pure nematic QCP. There are 
three schematic diagrams of the Dirac states in the Top  panel of 
 Fig. 1 , showing the evolution of the Dirac states with S and Te 
doping. Near FeSe, the electron Dirac states at the Brillouin zone 
corner are bulk. With S or Te doping, the bulk Dirac state is grad-
ually suppressed. Then, the topological surface Dirac state charac-
terized by a band inversion along the Γ-Z line appears around x (Te) 
~ 0.41 due to the enhancement of SOC. When crossing the 
nematic QCP around x (Te) ~ 0.52 ( 13 ,  14 ), the surface Dirac state 
changes from hole to electron, and that is, the Fermi surface crosses 
the Dirac point. The origin of the change is not yet clear, which 

may be related to the pure nematic QCP around x (Te) ~ 0.52. The 
topological surface Dirac states and topological superconductivity 
are the keys for further studying the pure nematic QCP and super-
conducting pairing mechanism.

 Looking at the entire phase diagram, the normal state above 
SC1 far away from the long-range AFM order at FeTe exhibits a 
non-Fermi liquid state, but T﻿c  is smaller than SC2 close to the 
AFM order, which is similar to the paradigm of the two supercon-
ducting domes in unconventional superconductors in ref.  12 . 
However, the only difference is that in other unconventional super-
conductors, the superconducting dome with the non-Fermi liquid 
is generally higher than the other, and this anomaly in FeSe-based 
superconductors may be attributed to the topological supercon-
ductivity of SC2. The evolution of the Dirac states indicates that 
the appearance of the two superconducting domes may originate 
from the Fermi surface reconstruction with Te doping, similar to 
the quantum criticality transition in K0.8 Fe2-  x  Se2  ( 59 ) and the 
Lifshitz transition in the heavily K-deposed FeSe films ( 60 ). The 
two superconducting domes have completely different normal state 
resistivity and Dirac states, strongly supporting the possibility of 
two different superconducting pairing mechanisms.

 In summary, we have successfully established the phase diagram 
with two superconducting domes in FeSe-based superconductors 
and provided the evolution of the Dirac states and normal state 
resistivity. Non-Fermi liquid appears on SC1, similar to iron pnic-
tides and cuprates superconductors, supporting the superconduct-
ing pairing mechanism connected to the AFM fluctuations. The 
power exponents above SC2 are less than 1, suggesting a potential 
signature of superconducting pairing mediated by pure nematic 
fluctuations. The performance of the two superconducting domes 
in FeSe-based superconductors is similar to the paradigm of the 
two superconducting domes found in many other unconventional 
superconductors, implying the same natural properties.

 There are three kinds of Dirac states, the topologically trivial 
bulk Dirac state at the Brillouin zone corner, accompanied by the 
SC1 near FeSe, the hole and electron topologically nontrivial sur-
face Dirac states, accompanied by the SC2 near FeSe0.5 Te0.5 . The 
bulk Dirac states are closely related to the strange metal states and 
completely synchronized with them. The topological surface Dirac 
states undergo a sign change from hole to electron near the pure 
nematic QCP, providing important clues for understanding super-
conducting pairing mediated by pure nematic fluctuations. The 
junction of the two superconducting domes exhibits Fermi liquid 
behavior without the Dirac state. The evolution of these Dirac 
states indicates that the appearance of the two superconducting 
domes may originate from the Fermi surface reconstruction. The 
two superconducting domes exhibit completely different Dirac 
and normal transport behaviors, strongly supporting the possibility 
of two distinct superconducting pairing mechanisms.  

Materials and Methods

FeSe1–xTex single crystals with 0 ≤ x ≤ 0.5 were grown using the chemical vapor 
transport (CVT) method with a mixture of KCl/AlCl3 as transport agents (19). 
FeSe1–xTex single crystals with 0.6 ≤ x ≤ 1 were grown using self-flux method 
and excess Fe was removed through Te-vapor annealing (61, 62). X-ray diffraction 
(XRD) measurements were conducted using a Rigaku X-ray diffractometer with 
Cu-Kα radiation (λ = 1.54 Å). The elemental composition was determined using 
energy-dispersive X-ray spectroscopy (EDX). Electrical and magnetic transport 
measurements were performed using physical property measurement system 
(PPMS-9T, Quantum Design). For magnetotranport measurements, a six-probe 
method was employed to simultaneously measure Hall resistivity and MR. The 
magnetic field H was applied parallel to the c axis, perpendicular to the applied 
current. H was scanned from −9T to +9T and the data were processed as follows, 
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ρxy(H) = (ρxy(+H) − ρxy(−H))/2 and ρxx(H) = (ρxx(+H) + ρxx(−H))/2, which can 
effectively eliminate the longitudinal or transverse resistivity component caused 
by misalignment of the contacts.

Data, Materials, and Software Availability. All study data are included in the 
article and/or SI Appendix.
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