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Abstract

EAE, KUK B) ZHARE Ul 2 20ty — FEEEAYENER ZEDHTED, ZO—DWZE kL2 & DFRE A
-BS Th %, TNETIFHENT -BS GRHIRIEE 30 pm AN OWMRIERET H % 728, R D 77 il 85 157 't (ARPES)
T ZOEFIREOEEBENNIE NS SN TE, AR TIE, BL-28A TRIEHHFEI Nz, K LOXRY A1 X%
10 um FEE £ THEd % ARPES (¥ 71 ARPES) IV RAT7T—> a3 VKBV RA Y MIEIC K > TEELT,
r-BS TV b O B FIRRE D IEEETANC BT 9 2SS RIS DV THEN T %,

1. LI BT h-BN 37— Mg & LT HokEEd 5729
R (C) MEDBIRD 3y NI — T ZIER LTz 2 Koty 757 V% BN ICREBEE i3 fidsc & TIEZERT v
— b I T L VEBIBT 4Ty IETOHR (1] 2526 YIVOHEGHIEN IR 7%, MAkEmE WE, &
LT, Bt Ui+ UEiRMEOFHE YR 8 A, AL THETEREFEYEICBNT,
FEOWRDMFALEH TITDNT WS, JEFEWENIZEOM  h-BN D E 72532 RT V3 v )LD @ W EIEPED Y A A
FHEBNRE GEATZHBRE LT, 797 2 OfFET N5 T 2 ViR EICETBIEE - Ty Mk - BE R
HOMAT GHIEEE) oficd > —DEHEBEELEZSNTNS FHR—= VDRI > T3 [3-5], TD h-BN DFF
DM, 757 x v OYMZ R ARRICTEDN T T2 b Ok s — &, #itcimARny (B) MEOBFEZ F TSI EE & Ak
MK h-BN OB [2] Tdh B, h-BNIK, 7572 DC IChE S 58 L 7x o 7z,
ZARBEY (B) EEREN)ICEEHA Tz, FTLNVTHHE AW TIEHT % r-BS & E/z, HilcmRa U pilo—
R2XoLy— M RiE LSRG T A EIRME TH B, DELTHHEHZED TS, -BSIE, B EHish (S) B
h-BN iZHDIHhEETE F TV IV ARZE LT A S % &t TEEEL, TNEN 2T OMEET ST T—DDHAIL
BMETT, 2 TERICBIIAEFNR NSV IAXR —wv bl 2X0ty— bEIEKT %, 3 A THRAE
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Figure 1 (a) Schematics of the crystal structure and (b) the first Brillouin zone of r-BS. (c) Photograph of r-BS powders. (d) Schematics of (1) sample
mounting on an Au substrate, @ - 3 cleaving by Kapton tape in ultrahigh vacuum, and @) micro-ARPES measurements.
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2% T L TEMARIE (r; thombohedral) & 75 % 728, r-BS
EMEEN TV [Fig. 1(a)], -BS 3HEATH O, ZDN
YRFry v TORKEEIHDHEBEEICK > TEILT S [6-9]6
Kz, @OVBMRESSAG RO, B X UG E < RTF L
7ot (BEEORE) & EHEEOEER RN EENT
W5 [7,10,11], Tk, 7972 rBSEREAET S
T &T, 7V KERT OmEZRA R Ll & U TRshE
L, ZOMEEDIEH RuO, ZESHF Ny LV THB
TE2]R, BTNV T4+ —LEREATE LT
D TEWEEEZRRT T L [1B3]AHETN TS,
it & UTE T SNaBER/RT T e birERESIN T
% [14]e TOX D ICHlEMRIE UTHHZED TS -BS
IZHBWT, 7NV 7 -BS DIFRIE Z D 2 oty — MEIc B
THREEWIZNRE SN, BEREAL UikHilix 2 2ot
BEAMEE LTEEHZED TS [89], LAMLAEMNS,
INX THEHRENT +-BS OFARHIKIFED 30 um LUF & IF
WIS/ NEWNIRTH S 728 [Fig. 1(c)], ARPES Zft&E L L
T RIS K 25 FIRREEOE RN L <, FRICT
U 728 7 O R EA TOWRWIRICH o 72, L
e o T, MHREEHS DWW TR R i 2 15 % BE R
&, FORRERGE LY VRA Y MIET % TiEE I,
-BS ICIR 59 & £ & LM NS B 5 EFIRREDfiE
HICHAEEZ BN S,

AR TlE, BL-28A THuLBFEE NIz, 3K LT 10 um
I A ﬁ/km%okm%%%ﬁi®%ﬁm%%bfﬁ
TIRRED EFEEINZ AT HEIC L7z~ 4 7 1 ARPES [15] ZH]
W5 ET, BZERT TR U780k r-BS D&
FHRAEIC B4 B IFZERE RIS DV TR T [16], ATHZE Ttk
DFEHRIETS 5 2D B UMl RS RRIc X b,
PR 7 T 158 RN R Iz LU A A IG5 T &
TE%, BAHEOMUNAR Y iR ETERL T,
BB RE 2 & DM -BS fE RO EZRIE T 5 C
ET, -BSH05eVILEDNY REYw THET B p il
DVERTHZ T &, DITHhEMDEFNEANERZ T
OffidE /3 REEER L TWS T L& R USRI DOW,
TR, £z, RUIFEOFEER T T s 2)Uh, SEEEiHh
KR FICE IS TEDENGETLTH S bz, FERGS
REECTHNT %,

2. ERAE

2-1. SRl s
F RPN 1~ +-BS 1, &HIED B & S 7% 5.5 GPa D)L
%FFfmnszﬁﬁéz&fé&éhtoﬁﬂﬁ%
XCiHﬁj(T 30 um F2ETH % [8], FHL 723K 72 Au ti
I E R D DT 7214 [Fig. l(d)@ ], ARPES BRIV A
'Wbﬁwtoch%ﬁﬂﬁﬁﬁ‘ﬁkbf L
721 (2.0 x 107" Torr LA R ) IZBWTHRIVE—D I H T
kT — T REES Ut [Fig. 1) @1, BBIcZEnE
HIM U7z [Fig. 1(d) B 1o T— S K B[R 3 MFEETTS
T LT, Aut FITHEE LTz -BS IC 3803 ik Rl & i
7 (BUNGRIBERTE) . SRHERFEN 5~ 1 7 10 ARPES
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SEEN, BERH U TbRal R 2 8 7o koL X — 7 EZE ik S
5T & TEHIREDNEZTT > 72 [Fig. 1(d) @ 1o

2-2. 34 % 10 ARPES 2E&

KBTI HEEIZ, BL2BAICEREINT~Y A 710
ARPES %58 = W\ T1T o 72 [15], B TIRBEE DN 1&
DA-30 7 F < A %'—(Scienta-Omicron #15%) = =, & 7z,
Kirkpatrick-Baez X 5 —% % T & TR IR Z R B
T 10 um (H) x 12 pm (V) IZHE L, r-BS OZE/ AT HIE
BERUONY REBEDE Y RA ¥ MllERTT- T2 WIERE
WEEIRICEE Lz,

3. RERER

X IHIDIC, WEEREEBHR NG 5 N7z r-BS Oz
FFET 57012, 20 um A7 T TalBEmZEAT S T
& TR BNz Bls NRRMEN DR T 3 )V F— (E; = 189 eV)
FADYEE %, TxIVF—fHE 1855 S Ey =
1925 ¢V TRE LTy b U229 A7 Fig. 2(a) I
RY o ZEMIAIRIE, OB ENTNRNK SR A
FREEIT 5 T L T8, Fiz, Fig 2(b) ITF DZERI M5
IS B AHMBHS 2R T, —RLThhad X3,
Figs. 2(a, b) DL 5, JEE T B O 55O FH O FHIE A
r-BS WMFEIET 5 IS, 580 E DGR AR E O B R T
B3 AuRIHH E L LOTEHICHIST 5 EMHERTE
b, LM LEMND, B6NKEZEMDHBDH SR A b
THONTEBTFART MVERTHS L, Bls #uEic kit
)59 % E— T HEE IR T E 20 [Fig. 2(c)]e T DFEHRIE,
FERAEE 2D -BS DEHDH LM (D) &
&ofbiw %ﬁ?®mmﬁmAumb5®@ﬁw%ﬁ
BOONT, REREDEE (Fy—I7 v ) Likkd
LEZBND, TTT, F¥—U7 v IHELKEV -BS
TR I2HIC, B s Wi 189 eV LD 188.0 = Ey =
189.5 eV DWW HIPH THETE il 2 i L 2 gz 1%
7z & T A [Fig. 2(d)], Au WVHIE H U 72 5 -BS DI
WG ZHEE L 352 5 % — i THRVIEEA B L T
AWMUz, COREDHFONETAXRY MLz
HTHZDE, AMICB s E—=2MEHIIETN TS, KD
RT3V F—HIFHONE AT MV HIE U IFS R,
B 1s DAthI Xt/%ﬁﬁﬁ@%kiaf”%th@m
BIUS 2p,, E— 7 HHHBICEIMI U7z [Fig. 2(e)]o YeET
IIFERTL, TORA Y NELTL—PREME [Fig. 2(H)]
R T MIEMET TP O®E S B X U RIS Z RS 5
&, BE S5 um BETH DB L)V TR T2 E
WLTWBT eZRHLE[16], &5, O CiiE
THICBI 2B PIREOREZTT- 1z & T AH#ERICKTF
U7/ RO BINC B U Tz [Fig. 2(g)le PA EORGR
M5, <A 7\ ARPES IC & % )¢5 il D ZER 7 4l E
&, r-BS DX GHNIRMAI T CHERM LIiEmimz b
Dk 72 RA Y MET 2DICHEMNEFIETHS L
AT E %

<A 71 ARPES THH L7 r-BS OitEMIEIC BN TE

FIEDWIFEN 5



L]

Es

=

Binding energy (eV)

T o 8
1 0.8 x 0.8 (mm?) @ i
16 -14 -12 -10 S0 05 00 05 1.0
x (mm) Low B High &, (A™)
c) (e) T=RT — S22
) Bls = hv=250eV 3
£z B b Bls S2pl
g _ g E
_B— Au plate '§ S2p
< [ : = 1% 0 170 160
‘g W Vg % Binding Energy (eV)
§ |— rBS E
= Audf
== charging
1 i 1 L 1 1 1 | 1
192 190 188 186 150 100 50 Ep
Binding energy (eV) Binding energy (eV)

Figure 2 (a) Spatial mapping of photoemission intensity integrated over the £y range of 185.5-192.5 eV, measured with #v = 250 eV in the same
spatial region as the microscopy image of (b) measured with a fine step of 20 um. (b) Optical microscope image of powdered r-BS on a Au
substrate after exfoliation by a Kapton tape. (c) Representative PES spectra around the Bls core level at three sample positions where the Bls
core-level peak is clearly recognized (blue curve), the strong signal from the Au substrate dominates (green curve), and the strong charging
effect is seen (on white colored r-BS clusters) (red curve). (d) Same as (a) but with a narrower E, window of 188.0 =< E, = 189.5 eV which
covers only the Bls peak as indicated by vertical dashed lines in (b). (e) PES spectrum in a wider Ej; range (E; = 0-200 eV) measured with
hv =250 eV. Inset shows the magnified view in the Bls and S2p core-level region. (f) Enlarged laser microscope image around a blue square
in (a) and (d). (g) ARPES intensity in the valence-band region as a function of £ and wave vector measured with #v = 100 eV at the blue
square in (a) and (d). Points on the sample where the ARPES measurements were carried out are indicated as blue squares in (a) and (d).

VIRA Y N T T 3RV F =T EE USSR, 3 0t
VL7 = OmiEE T (T-A Ji) O3 RoED
PEITY U7z [16]e ARPES ARZ MVDJilid T 3 )L+
— KD S k=0 D TKM 35 K U k. = n O AHL Ml
8T BT RV F—2 T T & T, ZNENOXHil
W - THIE LT/ R HEUE Figs. 3(ab) I ZNZ TR
T, TOMNREHIIEICBNT, BT 3oL F—7% 8
WKL LTZBICAE T2 DT h RENED T NDEE DR
LETEDE Ul BN fz BL-28A YR O H M 2 aii L
THEIV, TTTHEET—RDIRITNAROTIILT
>V — (BZ) [Fig. 1(0)] ZHRA L TW3 M, A r-BS &
ZMARILETH 5 T LICEEI N2V, BS A A-B-C ##
JE 2 ATIRNIC 3 DB TR cEN 20 ARRE L EL A
BH, SRIORBFRTIE, NV7 EERONY RigEE
LS 2 FEMEAEEE LT, SNAEO BZ 2RV, EEE,
I YEARIEIE DS RIS BN T, ZEmARSE 2 SR U 728
WML AR D, A-A F2IE ABREOX S ICHE -BS
DINAED BZ KU AN BB E Nz, Th
¥ A-B-C BRI O BICAITT 50D UK 2 IR T >~
VX IVEN e EEZ NS, FTTURTIEE=0D
KM H & Tk =7 D AHL i/ RBOMamGHE &
L7z 4775 o 7o Figs. 3(ab) DR Z A TH B &, Rl
T RIVF—ITKIZ LU TNy REEED K E (L TED,
-BSAEIRVIE TH 0 7ah b &b A m M AR X
> THE 2 ZOtH R E TIKEZ R L TWB T LW nh 3,
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K7z, MEBETHONY ROEOR LiIE T =)V IHEN ()
M5 0.5 eV RREHNIZAIBICHFELTED, -BS DNV
RFEr vy T (E)DODRKEINDLELELE 05V ETHS
TENDH D, ARPES IC &> TIEHB N/ Y REU,
E. 7y 7 N ERTNY REFE [Figs. 3(c,d)] & B —3ER
LTV, UEDHRNS, rBSZF— IV R—=1C KD
E WM TSN > Ty 7 b Uiz p BIOEIRNEAR T
B LHEE LTz, ARPES TREE 572/ RF v v THE
(E,>05eV) &, 74 MILVIZyEYA (E,=18-25¢V)
R BB I (B, = 3.4 eV) TIE O NI E, 0, G
FIEO T (E,=2.7eV) DXL TH S [8,9, 17, TD
M5 E, -BSHR—)V R—=7 & /2fEH, ARPES DR
BRICBOTHGIRET NS BNV RE Y v IHBR 5N
TENRMBEND, 5%, 2 HTHETNNEEICELST
ERNENY RF vy THEEEIET 20808 H D, &
SICFHIZRE /N FEBEORIEIC X D, BRUEERHEC
BOWTHEBERAMEARDORIE 21T > 7z [Figs. 3(e,)]o AHL
IS 3BV Al 4 FERDNY RTHD ¥ — 7 (i 710 <
DMOPE R TRIEE O RNV ol B =
Toy Uk, BYRTT7 oy T 4079528 TH
EEERBE o, S5NEEIEER, ALSATE
m*/my =-1.30 £ 0.02, A-H /510 Tld m*m, =-0.93 £0.02 &
DI MR ANCARE LT B R e DT &, E e,
h-BN (m*/m, = -0.49) [18] ICHRT 2 S EREVC 2 H
H U7z,
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Figure 3 ARPES intensity plots measured (a) along the 'KM cut (4,=0
plane) with hv=105 eV and (b) along the AHL cut (k,=n plane)
with hv=125eV. Calculated band structure along (c) the 'KM
cut and (d) the AHL cut. ARPES intensity plots along (e) the
AL cut and (f) the AH cut, together with the experimental
band dispersion (purple circles) and the result of numerical
fittings with a parabolic function (blue curve).
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