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ビスマス超薄膜の角度分解光電子マッピングにおける円２色性
   

高橋和敏, 今村真幸, 山本勇, 東純平
佐賀大学シンクロトロン光応用研究センター
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Major Apparatuses
Photoelectron Spectrometer
 MB Scientific, A-1
Ti：Sapphire Laser Systems
 Coherent, Reg-A9000
 Coherent, Chameleon
Closed-cycle He refrigerator
 Iwatani, cryo-mini

Ion sputtering gun
 ULVAC-Phai, 
e-beam Evaporator 
 Omicron, EFM-3
LEED Instrument
 Omicron
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Bi(111)/Si(111)-7x7
h =21eV,  EPass=10eV, 

x = ±15 , y = ±10  (0.2  step)

 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 /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.

 This work was supported by JSPS KAKENHI Grant Numbers 
JP26286008, JP16K13726 and the Partnership Project for 
Fundamental Technology Researches of the Ministry of Education, 
Culture, Sports, Science and Technology of Japan. 

Measured photon flux and energy resolution at VLS station
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[1] J. Phys. Conf. Ser. 425, 072007 (2013).

Measured photon flux and energy 
resolution at PGM station

Parameters of the planer undulator 

Number of periods: 24       
Period:  86 mm
Total length:  2122.5 mm
Total weight: 3.85 t
Magnet size:  21.5t 20h 80w           
Remnant Field:  1.34T
Deflection parameter K:  3.86 - 0.05
 (gap 35 - 150 mm, h 1st 26 - 216 eV)
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Sample Preparation
 Substrate
  n-Si(111) (Sb-doped, < 0.02 .cm)
  5mm x 20mm x 0.34mm
 → Flash cleaning in UHV
  Tanneal

 → deposition of Bi and annealing
  Tsubst = 50
   ~ 24 BL ( ~ 0.20 BL/min)
    (1BL = 11.5 atoms/nm2)
  Tanneal = 120 → Bi(111) films 

Characterization and PES measurement
 LEED measurements
 angle-resolved photoemission (h  = 21eV, 8.5eV @40K)

A-1 and Lens-4 (MB Scientific AB) for E(kx, ky) mapping
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