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Present Status of the Slow Positron Facility (SPF)
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The current set-up of a general-purpose sample-preparation chamber at the slow
positron facility (SPF)
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Atomic-density dependence of structure for Pb/Si(111) surface superstructure by TRHEPD
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Structure analysis of metal-doped graphene on SiC(0001) studied
by total-reflection high energy positron diffraction
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Structure determination of a two-dimensional flat band material
using total-reflection high-energy positron diffraction
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Spectroscopic studies of graphene/Heusler alloy heterostructure by using XMCD and
TRHEPD
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2DMAT:Data-analysis software for
total-reflection high-energy positron diffraction (TRHEPD)
ORMER, Alt—:, (EHE’, — 7WmAN, NEEH, &R
VRBURT, PHORRY, CHALRTY, "MRASHT AT AT
T. Hoshi', Y. Motoyama®?, T. Hanada®, H. Ichinose', Y. Konishi?, K. Yoshimi?
"Tottori U., *U. Tokyo, *Tohoku U., *Academeia Inc.

Fexlk, A—"—arva—FHMEAifEs LR - miEfRlE 7 — 2 fifhr
Zhv=7 [2DMAT) (TY—Fq—=v b)) ZBAFLTWDIL,2]. BifE, KEAR
¥ - LA e (KEK @tEdE SPF) & & LR T, 25 & 57 7[R9 (TRHEPD) 2%k % %t
FL L2 koE Em) HEMTIci A Tngd (K1, [1-5]). BURA#RET
5. —MRICHET — Z gt CI, WERCET —2) D06 HRGIREERE G0 72V X &
IR 5. HIEREDD B EX O EERIEL Dea) = Dea(X)) & LTHZBILD
L EREL, WKLY R 217 5 . BEEAYITIE, FRIE EDeyp, & FHHEH
ERED ) (X) DFEFEBIEIR = R(X) = |Dear(X) — Dexp |\ 2563 2 IEALRIREIC IR A S 5.
EAEREMAT & LT, BUBE - RBEE RO A HED S (uncertainty) %, R D7y
e LTHBICER T %, TRHEPD T, MIEEDITw v ¥ 7 h—7 %, REEXITH
R HE RO R T EE A2 9. 7 v 7T AZAEFIE Python 8L LT 5. 2019
BRI DB EME DI T WS [3-5] 2%, e T AmElk7 my =7 k(2020 4) THE
RS L7 7' e 77 A0NER AR ESNS. B FEE LT, BRkwE{kll] - 7V >
RRIRER[1] « A Xfidift, -« V7 ) DR E T I miERRESNTNDS. FE
BRAFIEE IS, v~ =27V (AAGE - %55 b L T\ 5. BEFETIMNTH
D, 51, Ei12DMAT: £ R5EEEEFEH(TRHEPD)E (7 — 2@V TH

e T @&%T%EK%%?@?&(TRHEPD) FEEX ) iﬁﬂ@*ﬁ&ﬁ‘é(%#ﬁ)%ﬁﬁ%(*N
VS BXis (IE ) : (HEEHEITI OB EERITT,
b (= %=1 : 20 Lacn FE2RTT — 2 2% L)
N = T 7,50
mE T wﬁ\l R g
e (i matme | M I 0e” o
: : @7 —% Sl <~ '

& [\l It Doy S R | 3
fcﬁ E\) ﬂﬁgﬂi‘ | 70 == T 33 a5 &5 _‘Z’ 1 @ .. . 0.015

. PR A R B R AT > 2 1 @@ 00 | oo
B R & REEEC | 6008 S
SIS LT\ RO = [Dea(0) = Dl /4
<. () Si,05N, / 6H-SiC (0001)-(vV3 x V3) R30° # ifit(3]

[1] Tanaka, et al, Acta. Phys. Pol. A 137, 188 (2020); JJAP Conf. Ser., in press;
http://arxiv.org/abs/1910.05743 [2] R RK¥MENY 7 0 =7 B % - AL 7 m Y =27 b
2020 FEBREI R oW EBERIT LT ERT — 2o & K1
https://www.pasums.issp.u—tokyo.ac.jp/news/802/ [3] Efth, WEEFE, 2020 429 H. [4]
R, WEes, 2020 429 H. [5] HaElfh, #rEsEes, 2020 429 H.



3BT / — FHERZ AW KEE T EIT X OB &
B EF T EBRA~DIGH
Observation of low-energy electron diffraction patterns using a three-layer delay-line
anode detector and its application to low-energy positron diffraction experiments
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Structure determination of Pd(111)-(v3xv/3)R30°-Pb using LEED and future LEPD
experiment at KEK
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Introduction- The study of bimetallic surfaces is of great interest as it exhibits a variety of interesting
physical and chemical properties.[1] The 2D honeycomb structure of Pb atoms (plumbene), promises
intriguing physical and electrical properties due to its predicted large bandgap with robust structure
and enhanced catalytic activity. Previously, Yuhara et al have examined the formation of plumbene
structure on Pd(111) using STM.[2] However, detail structural analysis is missing and also the band
structure is not experimentally determined. Hence, we explored the structure of Pb adsorbed Pd(111)
surface using LEED in details and propose LEPD study for further elucidating the structure.
Experimental Procedure- The experiment was carried out in UHV chamber equipped with LEED

and AES optics at Kyushu University. Pb is :Q}
thermally evaporated on Pd(111) to form the &= 8

1Pb Surface Alloy

(v/3xv/3)R30° structure. The experimental
condition is varied, and different sets of I-V
data were recorded for structural analysis.
Several models were analyzed to compare
the experimental data with theoretical 1-V

curves and the best fit structures were

LEED pattern of
Pd(111)-(¥3 x¥3)R30"-Pbstructure

proposed. An overview of the experimental withdferent enites

1Pb Surface Alloy

procedure shown in Fig. 1 Fig. 1 Schematic diagram for the experimental procedure

Results and Discussion- We have determined the Pb-Pd “1Pb surface alloy” structure with lowest Rp

factor after annealing > 600 °C. However, when annealing temperature <500 °C we have obtained
honeycomb “plumbene alloy” structure as well as the “1Pb surface alloy” structure, both with lowest
Rp factor. Although the AES data clearly suggests that plumbene structure is dominant but using
LEED analysis we cannot clearly differentiate single structure. It is expected that the “1Pb surface
alloy” structure may coexist as metastable phase undergoing spontaneous transition between structures
as they are quite similar. However, to solve this conundrum, we suggest LEPD analysis as scattering
factors for high-atomic-number atoms are more reliable in the case of the positron than the electron
which we plan to carry out at the KEK facility.
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Surface electronic structure of asymmetric TiO2(110) (1x2) observed by TRHEPD
using DFT
HIEEYR =i (FE) %+, OFATES.
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Z 41 F TIZ TRHEPD (Total Reflection High Energy Positron Diffraction) £ T HMNI72 - 72
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Hyperfine resonance of positronium passing through a static periodic magnetic field.
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Threshold photodetachment IR laser spectroscopy of positronium negative ions
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Development of Laser Systems for Cooling Ps and Temperature Measurement
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