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Abstract

Two-dimensional mapping on angle-resolved photoemission
spectroscopy (ARPES) provides a rich variety of information
concerning the electronic and atomic structure of solids and
surfaces. Recently, circular dichroism (CD) in ARPES has been
found to be sensitive to the orbital and spin angular momenta of
the electronic states, and would be a powerful probe for the
nontrivial surface states of topological insulator, or Rashba split
surface state.

We have demonstrated the two-dimensional CD-ARPES
mapping on Rashba-split surface state on Bi(111) film grown on
Si(111) substrate. Circular polarization at the photon energy region
between 8 and 9 eV has been achieved using a MgF2 A/4 wave
plate at the PGM station of BL13 at Saga Light Source.

Strong CD in ARPES mapping of surface states on Bi(111) has
been observed for whole surface Brillouin zone and seem
entangled with spin and local angular momentum, as well as
experimental geometry and the two-dimensional character of
surface state.
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Results and Discussion

Measured photon flux and energy resolution at VLS station

CD-ARPES mapping of surface states on Bi(111) film on Si(111)-7x7

LCP+RCP
10 pu——

Bi(111)/Si(111)
P MAnp
—
8.0eV
Oy
NS0

==

Koy

B
Wave Length (nm) 2
60 150 z

MgF; QWP
Kogakughen Corp.

Binding Energy (eV)

vl Hrsam2 et C

paratuses
Photoslectron Spectrometer
ciontiic, A-1
TizSapphire Laser Systems.
Coherent, Reg-A9000
Coherent, Chameleon
Closed-cycle He refrigerator
watani, cryo-mini

lon sputering gun
1

Sample Preparation
Substrate
n-Si(111) (Sb-doped, < 0,02 Q.cm)
5mm x 20mm x 0.34mm
~ Flash cleaning in UHV
i

=1200°C, for § sec, 10-20 times
> deposition of Bi and annealing
T =50C
©=24BL (~0.20 BLImin)
(1BL = 11.5 atomsinm?)
Turna = 120°C for 30 min = B(111) films

Characterization and PES measurement
LEED measurements
angle-resolved photoemission (hy = 216V, 8.5V @40K)

50 85
Photon Eneroy (6V)

ce of the MgF> QWP.

Ly 10 ; Skl
A¢=0") o | ¥ 1 <
B
s 1z
g H
=°F 1%
sh 1 s
s
10
ED 0 10
6 (dog)
AG=180" )T W T T
% g
sk 1z
= B
g 2
or e
s B
s
10
40 5 0 5
Ox (deg)
0= 16,14, 43,12, 10,8
=0° T R
Bo=0") Sf 135 . 0x=-12
B
F 5 0.05 E = F -
Sof 4 &
= 20.10 L 4k ¢
& 015 . 4 B
sE i i
i o ol U |
25 E 50 50
by (deg)
B(6=180° ) yp T _005r .
3 of 4+ 4+ 4 b 4L Al Ei g gl
3 Boos| 1 11 Al ]
Sof 1 &
= 2010l 4+ 4+ 4k B
& 0151 +4 —4 + 4 —
) TR o RN 5 {1/ i QS i R o lin |
25 20 A5 0 5 5 0 5 5 0 5 5 0 5 5 0
6x (deg) Oy (deg)
08,10,11,12,13,1416°
0 T 005y T T T T T T T
C¢=0") s s, =8 0= 10° =11 0= 12 0= 137 0= 14° 0= 16°
H §o.
Sop 1 4
z 20
so
sk
TR 020
o,weg»
SFET ] 005
C(p=180° ) 3 o
? §oosk i
g 2
Sof 16
z 20101 4
2ol il
L al ({487
peafa L - WO
5 25 053 5

10 15 20
6x (deg)




