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WA, OV & 5RO A E U HBEAHAEHOMZEFIC K 0 BINZH72 7 b Ra U UWE (M Ra Y )Lk
Hufgelk  TKD D EFRINC TR E N TV 5, TKIDEA & LT, SmBy(001) HSEEEE, EEROMEA 5K ISR SN TV S D
ZDEENERIREDEIFIC OV TR S EBERMELNTVAY, SHEFRLE, HI0 TKIEHYIE YbB,, % fi /7R
WETFHEEL, RESEIREREIIU, COXRMIREX, /L7 LRIBRC, WHENIRIC X B IREREE 2R LD,
KT/ V7 BHATH B ICEMD 5T, RMRBIIMEABBNTH >, £, BET VLT V=YD T & HL

WKL )V IWEZIERLTHED, TNLOREIE TKI & LTORESEM 2T DTH > T,

1. IZL&HIC

WiE, EILEOMWAY VHEHBERZREE T 3,
b RT P h)UHERgA (Topological Insulator: TD 7% £ DIEH
BRI E TR [1, 2] PFEEDOERT & 230 H [3-5]
FREDMBMIENT VS, —71, L7 T7—RZED 4Bk
TEEZFCEBILEY TR, EHNRIC X 3 EWIER T
[6] MERMETN TV B, ZERREERRIEDEWVEGE T,
RN & B 7R A ¥ Vs AR O i O 2= o
WIS K T, A4 FIVEBIEE [7] 7% E DR LW
B EN TS, ZTOXS LA YOREEE LT, T
MR A DI SN 5, MR AE, KRTT VI
N EIC e IBARICHK T 2N 3 I)VF—F v v 7 (i
HWEA meV) DBKETH S (8l TDefIRKICK S
Fr v TOLERT, N2 RO T ¢ EAED ML L 7ZIE
HiHZ bR Y VRN ERE L TWAEE, MRadh
JUHSR A & AR D oty 7x B @ IREE MRS S 0 9E U
%o DX HEWEIX b RT AV (Topological
Kondo Insulator: TKI) [9,10] & L CHIS N, B D
B & B2 A € UHuE EER OMENMEAHTH LW
e UGHEERICHEEEN TV S,

TKI DY & U T, SmBy B EEGR, REROMmEH, 5
MENED SN TWVS [11-14], M RB Y HIVICIEERR
FHEFIRERBHILUz L OHE [12,131 03B 25—, &
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Tl A 2857280, HYTEOMENERTH - Tz,

YbB,, & Fig. 1 (a) I/RT & 9 7% NaCl B DS A i 72 17
DHI IR A TH % [15], HAREE T MV
[16] Tl&, 7 x )V I¥EN] FIT 40 meV OF v v THEIMI &
nNCVd—7%4, AL BN EETFAHTRHKRTT 2V
SHEN RIS Y v IO B DD, 0 TRWVIREESRER
HENTVD[17]e TODT o)V IUER EOIRAER T IZ X T
NEBEIRBICHZ T LICHRT B & EA BN, BN
E8ICK > TRHENIDENTVDS, THICTDEEN
HRMEEORED b ROV HVERRRETHZ LS T
HEH 2 [19],

LA LAEDS, YbB, DN RREE IS 0 B+
Yt (ARPES) DX 5 ZEE)&E %7 U7z & e TR
5NTWVW5 [20], ZOMHE, BFEITHONTWAEHET
BEHEIzZELNEZVNSTH B, SE, FHAld YbB,
DOFEBRLITEEZTEL L, ARPES JIIERITS T EITHINL
DT TICHET 5,

ARETIE, SREHIBIA YOB,,(001) &L X mIR
HEN, O Z DIREIREIC DOV CHRT %, BlE n-£m
IREEW k. ATAIDEN R L, REREEERLUE, £
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Figure 1 (a) Crystal structure of YbB,,[23]. (b) A low-energy electron
diffraction pattern of the YbB,,(001) clean surface at room
temperature. Arrows indicate the surface unit vectors. (c)
Angle-integrated photoelectron spectrum taken at 20 K with
photon energies at 80 eV.

FMIKAEIX 7 =)V JHENIE FICRET S Yb D 4fE /N
R &= TR LR WDS, KR TEEWERDA R S N,
E 51T 20 K T ef IREUIC K > THMR E N-&E A
FKIEIRAEDS, SEREHGRIAD /L 78 R¥ ¥ v Tz Hif
ST 2T b, TOIRRED MRu Y h)LKmIRRE
(Topological Surface State: TSS) T&H 5 Z L Z2/RHET 5,

2. RER

ARPES |7 1& PF @ BL-2A MUSASHI K Ut < D
DRI BN TIT> Toe AFED T3V F—IXERR
WD 15-1600 eV T, HFET I )LF—=> ARPES HliE LK
DIV F—rfiaelE, ENCERMcEM U2 > 21
TAAINVDT )b Ih SIE LTz, YbB,, O HAEMIE,
floating-zone 1% [15] 12 & > TERK S f, (001) HIC Y] D H
ENEDTH B, TO%, KN THRIDH S K THE
L, @EEZEHT 1400°C O ERIIEAZ 10 IZ E17- Tz,
XUV RTBEESIC ZERE LT, FO LIGARERIES
5T LT SiC ZEEZBRTIAL, ZOBERTEEZINE
L7zo

3. YbB,, DFEEFIEE

Fig. 1 (b) IZTELOBE SNz, GR O E 1 [T
(LEED) RZ—2TH%, KNy I 7T RTYv—
T ARy FHBIIE Nz, BEAEREMERCET
LEABND, Kz, MTEBITHIST 28BERD ARy
MEZ, c(2x2) ICRIET B 0ERD AR Y kHVEHIT &
7z Fig. 1 (c) I AHE 80 eV THIE LTzMliEE TN R TH
%, YO R YD D4 DY — T AIEIE I TSR [17,19] &
—H LTz, FATHIZRE DREZREWVIE, 09eV, 22eVIC
Yb* D “EKHD & ENTBEAEENMENHTH S, T
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4. YbB,, D/\Y FoE & REIKRE

Fig. 2 1% 20 K THIE T N7z ARPES 7— X TH %, Fig.
2(a) (&, FHT XILF— 200 meV TOHEILXIVF—ET,
IEATIROEES IS A MR OB FEZ KR LT\ &
EZzbN%, Tk, TODHITIVF—MIZ c2x2) DX
MEEITHINT 2T DR LMD O, HFET X ILF— 200 meV
HEDBEHENREHERTHZ I L ZRBTEEDTH
Sl TTTAFHDITIINF—EZ(LE Y, kL ITADE
FREGZE LTz, Fig. 2 (0) DZ DR TH %, sUmH
RT &K, ASHEDOT XNV F—%EZEZTEASTFEHA
DOWBUIZEN LRV, 1> T, TOETHHER £ 0EE
Flemn otk mE FIRAEE 5 X %, Fig. 2 (c) & (d) &
ZFNFN100] & [110] IR > 723 REITH %, Fig. 2
(b) TEMEIREEL AT T NN R (Fig. 2 (c) D S) 134
T 3)VF— 100 meV DL N TH L 58T %, mifRIE LDA +
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Figure 2 ARPES data taken below 20 K. (a) Constant energy contour
at the binding energy of 200+10 meV (hv = 50 ¢V). Thin
lines represent surface Brillouin zone (BZ) boundary. Arrows
indicates the Miller indices based on bulk crystal structure.
Indexes used in the following part obeys this definition. (b)
Momentum distribution curves along a dashed line in (a) at
the binding energy of 200+£10 meV as a function of photon
energies. A dashed line is a guide to the eye. (c, d) ARPES
intensity maps along (c) [100] and (d) [110] measured with /v
= 53.5 eV. Dashed lines in the left region of (c) indicate the
observed bands named S, F, and F,, and F,,. Those in (d) are

calculated bulk bands around the X point of bulk BZ captured

from Ref. [20].
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Figure 3 (a-d) ARPES intensity plots near E; at different temperatures divided by the Fermi distribution function at each
sample temperature convolved with the instrumental resolution. All the data were taken along [110] with Av =
16.5 eV. Circle (triangle) marks are the peak positions from ARPES momentum (energy) distribution curves. White
arrows in (a) indicates a state lying at E; (e) ARPES energy distribution curves at &, ;;;o;= 0.35 A
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(a, b) ARPES intensity plots along [100] near E; taken with
(a) 16.5 and (b) 53.5 eV photons and momentum distribution
curves at Ep (£10 meV). Each data is divided by the Fermi
distribution function at the sample temperature (20 K for (a)
and 14 K for (b)) convolved with the instrumental resolution.
Lines are guides to the eye. (¢c) Constant energy contour
around E; (£10 meV) taken with 16.5 eV photons at 14 K.
(d) ARPES image with 53.5 eV photons measured at room
temperature. (¢) Schematic drawing of the 3D Brillouin zone
of the YbB,, single crystal and its projection onto the (001)
surface Brillouin zone.
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