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Fig. 1. Characterization of the 1T-NbSeTe sample: (a) X-ray diffraction pattern along (001); (b) illustration of the 1T-NbSeTe crys-
tal structure; (c) scanning electron microscopy image of the sample surface; (d) energy dispersive X-ray spectroscopy and the ele-

ment ratio.

NbSe, W # % K] 22, 5T 1 T-NbSeTe H1HL
o 25 J3E U3 VR S Bl B0 o 1 SR, T B A% TMDs
PRI S L, A SGE Ao Bt FRETS &
LM T 1 T-NbSeTe MBI 254y . SCi0 45 R
FW 1 T-NbSeTe H 77 5 2H-NbSe, 2Ll E
FeAr i, HABETETORAEZ T 29 250 meV 4b, 1
2H-NbSe, T HEHE AT sSENFE DK BRI (2-29);
Xif 8 £ 4% ] Hp A [ ) e A B B 25 SR R B 7R
1 T-NbSeTe H1 &4 KM F-Bi A+ (75F) M4
Wk BB AT, T TMDs A8 b S 72 2R Y HL
PHIE H 9 BCS BS Urliik, prl A& 75 7
AHELAE I S8 172627,

X 1T-NbSeTe HLF45 B0 554 By Tik—2
PRAEAEZE IR TMDs Ao} [a] o0 R B LA S 2
R L AR DY E- L B~ 9% ]
A AR AT P2 A A AR . 33 kg e e 5 R i, oy 5 8
W ST Z M AE B AR AL TR

S FFRAE FH Y 1 T-NbSeTe B il i 1k 225

s TR R RAT, B K7 I AE Z i SCRk
CA TR IR P2, X SFATS (XRD) (18 1(a))

0 1 2 3 4 5 6 7 8 9

keV

L; (b) 1T-NbSeTe #4451 75 2 181 (c) SEM MY

127901-2


http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

) 32 2 3R Acta Phys. Sin. Vol. 71, No. 12 (2022)

127901

FI o 7 BB (SEM) (I 1(c)) 45 R EW 4K
B R EA R &R, AT ARPES SC5 R IF
JE. B 1(d) ARSI RE R R X LIS FT R IR
T H, 458K Se 5 Te JFAZ™ 51 1:1, Se
B2 T Te, SEERM B 42E NbSe, 5Te g9, 71T
XRD 455 BoRs R S5 R R 1T, fAj s 0, AR SC
fii 1l 1 T-NbSeTe fLFIZIBLMEL. PR A
B L BB S 00 36 [ T HH AR [ SO A% 5L 56
AR AR 5-2 Rl R AT, SLIR A AL T
REE A 90 eV, FF i 75 oy 25 rh i 3O 047
i, MR R 30 K, HZSFEAF T 3 x 107! Torr
(1 Torr = 133.322 Pa), LI AT A RE R HER Y
13 meV. T8 H VASP (Vienna ab initio simu-
lation package) B4 HPERZ AN kSR ag 231,
JERA T OB BEE RIEE Gz i (PBE) . -
T AW BEIR A 500 eV. #R¥E Monkhorst-Pack 2
WE B RAT 15 x 15 x 5 MR IET A4
. e B rh, I R TR e i A
FTA EF2F1/MF 0.01 eV/A. AT IEHAL BT
R, R MLk S BA AT Se Fil Te
A7 45 B M T8 NbSeTe A9 i % 28 TMDs #1

1.2 1.2

ke, GRS, T B UL, A SO 2 A LN X
HATFR.

3 EBEHEREHITH

K 2 & 1T-NbSeTe 75 A 7] BE 2 &b %) 25 fiE
(I 23 BE R 30 K). 45 %5 R 1T 45 2 B HE S E X FR
P, B G {5 0 B R O BE ET TR, a0
Kl 2 /5 FARTR. K 2(a) N 1T-NbSeTe 12K i,
HAOR AR B PR, PRSIk
FRHAT B INIX, = 0 FR S A FE HhoRE A A T
THRC. Pkl T 100500 meV BYZERE H 5351
JERFEE 2(b)—(f). B 2(a)—(c) ATLAE H, 7E
I 5 JE BAAE— ok B B 1 R 2540, BB 45
REAYIE XA BB 25 e A, BB XA RE 45
F T —AN 23 ORI REAT A . Rkt FL L T 25 A it T
SR HRAITST, W T2 R AR BLIH DX O [R]
XFFR T 1) B BT 45 F4 I E A T 4347

& 3 J& 1 T-NbSeTe Wi LM X HAS[R] 5 %R
J7 ] i A5 B W BEAT 2548 18] 3(a) AL 3(b) 43
SRV M-T-M A K- M-K A 5 XEFR 5 1 ] 45

1.2

0.6
7 7 D
< < 0 <
~ ~ ~
> > >
~ ~= ~
—0.6 F
—1.2
1.2 1.2
0.6 = 0.6
&
| = | |
< 0 -{ < 0 <
> > >
~ - = ~
i
0.6} 2 | —0.6F g ) -
- " - ]
E = Ep—300 mmeV ﬁE:EF—AL neV
19 b . 4 19 o . : ) 5
—06 0 0.6 —06 0 0.6 —06 0 0.6

Bl 2 1T-NbSeTe %5 #8 i

ko/A-1

ko /A1

(a) P M ; (b)—(f) 439 2% K W AR 100, 200, 300, 400, 500 meV Ab (1) 45 fi 1

Fig. 2. Constant energy maps at different binding energies: (a) Fermi surface; (b)—(f) constant energy maps at 100, 200, 300, 400,

500 meV below the Fermi level, respectively.
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Fig. 3. van Hove singularity in the band structure of 17-NbSeTe: (a) Band structure along the M-I-M direction; (b) band struc-
ture along the K-M-K direction; (c) Brillouin zone and the high symmetry directions; (d) band structure along the K-M-I" direction.
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Fig. 4. Band dispersion along different high symmetry directions: (a) Band structure along the K-I-K direction; (b) extracted band
dispersion by fitting MDCs in the low energy region near the Fermi level ((marked by the blue dashed box in (a)); (c), (d), same as
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results and DFT calculation results along the high symmetry directions, respectively.
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NbSe, ffi H] Te JTTHR#1 7[R EIC R B I 11
NbSeTe . A] G H 3L FRIBCAN, i f#i#S DFT
THAZ SRR E IR AR BB 2540, 248K, 1z ik
F L OGR4 e 2
T

4 % #

WL X 1 T-NbSeTe #4750 HE6 L T RETEAF

5%, ARSCE KA TIZMRHA R 0T REH 4544
fEhm s [E] M, POKRBEH LT 29 250 meV 4k,
RIAFAE— AR R SO A BOR M B 8%
FE. AHLL T 2H-NbSe, THMEE KA A, 1T-NbSeTe
HAETE TR AT A DO BRAR A, ARXEXT AR
R i 235 0 At T o= A R AR R
ZARMEAE R T, X 1 T-NbSeTe [ REHT
R RIIT TRERS, WA KR SBT3 6
T (7 F) A XL B B Re A T RRAE, R
1T-NbSeTe i F- 3 (0 FHE 54055, X5 20
NbSe, H Y45 A E] 5234, #F 2 H-NbSe, ¢ TMDs
MR, — A S R SR 1 T3 T (R
TF) #E SR S R B S E . AR
WFFEEE 5N 1 T-NbSeTe FE Ik (1) 8 S 175 720 15 B 42
T AT RER AR RS, 53— T, #E 1 T-NbSeTe )%
B SEG Y, A & A 8 B U R UEE 22 oA
i TMDs 44k 0 Ha fof 25 B2 % 5 L -3 2 (5
T) A BV, IR4 ik ks 4 Fot 5 145
FaIN i (R 25 SR — 30 DA B, R A R
S LT R AR R BRI T R O R TR
TERE], 7F 1 T-NbSe, {5 H A7 76 Bt 1Y) L 1oy 2% i
P2 09 J] 4 M 1 T-NbSe, 3| 1 T-NbSeTe, HL i} %
& S T B Te JU R B 44 AR AR o — 2L b
5. XA T HLf#R TMDs Hef faf 285 B I iR A &
FURAER.

JE% SSRL [R]85 % 5 O'G IR 1Y % 7 ¥ 191 FN Hashimoto
Makoto P4 S5 (5 B 5 3 k. J&afif SSRL [ B4R 5P
UEXT 206 9 S8, SSRL IR AP FR Sl AS 31 56 [= B U5 . B
SINAE | FERTBEIRF I A % 3R (B 95 DE-
AC02-76SF00515).
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SPECIAL TOPIC—Novel properties of low-dimensional materials

Angle-resolved photoemission spectroscopy of electronic
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Abstract

Transition metal dichalcogenides (TMDs) have attracted a lot of interest in condensed matter physics
research due to the existence of multiple novel physical phenomena, including superconductivity and charge
density wave order, and also TMDs provide a unique window for studying the interactions between different
ground states. In this work, the electronic structure of 17-NbSeTe is systematically examined by angle-resolved
photoemission spectroscopy (ARPES) for the first time. A van Hove singularity (VHS) is identified at the M
point, with binding energy of 250 meV below the Fermi level. Careful analysis is carried out to examine the
band dispersions along different high symmetry directions and the possible many-body effect. However, the
dispersion kink —a characteristic feature of electron-boson coupling is not obvious in this system. In TMD
materials, the van Hove singularity near the Fermi level and the electron-boson (phonon) coupling are suggested
to play an important role in forming charge density wave (CDW) and superconductivity, respectively. In this
sense, our experimental results may provide a direct explanation for the weakened CDW and relatively low
superconducting transition temperature in 17-NbSeTe. These results may also provide an insight into the

charge-density-wave orders in the relevant material systems.

Keywords: transition metal dichalcogenides, angle-resolved photoemission spectroscopy, van Hove singularity,

electron-boson coupling
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