#e=L C-19
HEMREHBEHRRRBEE

SER% 2 1404 H 0 2 HEE

HzefEE - EBWME B)
MEHR: 2006~2008
HEAERE . 18360020

MERELZ FX) KEEFKREFHEICLDIAIRF - 7 FOEE

EiEEL (EX) Quantization of surface electrons and their applications
to construction of artificial atoms and molecules
MERERE

FIL tEz (HIRAYAMA HIROYUKI)

HRIEXKRE - KEREREEBEIZHMER - HR

MEEEZES: 60271582

WFFERL S DOAEEE

AR CIT, STM 814 v 7= Si(111) 4 3xy 3-Ag Kl ~DF /A REHHIRR O E X A I
BLO A1) BHEBEEE IR LT ) B~OREE RO R T CiADIZBW T, B
LADHEIED Y A X« TRIRZ AL S8 D 2 & TRF « HFHERMEE OB EFIREEEZ N THY
ICHIETE CHRITE D EZMAE LT, £IAEEDOY A X« JRIRDOH UiAOREE I Ck 4 5 &+
RIEDEAFHE Y — VOB LTz, SOIZIRBT A AL~V OGEAICE, B #EIL=E
BIZBWTHBHTESZ L, BLOHUADRT v L EFHET DB D S Bl o H BR
REWPSNZL, EHICINEEZ D SHPD TR COAN HIEZ IS LT,

RAFHA
(BFEHANL - )
[ERES T MR s
200 64 8, 400, 000 2,520, 000 10, 920, 000
200 7THE 1, 300, 000 390, 000 1, 690, 000
200 84E 1, 400, 000 420, 000 1, 820, 000
AR
AR
o 11, 100, 000 3, 330, 000 14, 430, 000
MRS . T
Bt onR - E - SRS - TRt K - RmRmiit
F—U—F: ETHAUCAD, 2kICETR, Kl £ b OVEBERSE, BEEHE

1. WFZEBAEYS WD 5
INETCREAFOSE T, BESRE
(normal metal)ZFm FIZRMET 5 2 RtFEmE
WREEFICx L, 2ok ETEE 2L
TWEOBHEZRAVWTE 2 12 1 DMK
R TIF T AN LR F D v (quantum
corral) ZE > 7256, KIEEFITZ OB
OHIZEALIAD HiL, &IN5 Z &0l

HINTWZ, L LR LEkOMEDH
T, XKifi 2 RLET O CIADEIRE HHIZ
HlHE T & D JEF PO F O SIMEREHT K 5
Fes 2 AT 75T, B LA DX 2 Mk
T SR IR LAAS TR FR i 2 PR L
TLEWENLTLE S, 2ok, Hiiilk
WTRZERBETHEEZ N THICHEST L Z
CIFHEHICNETH T,



2. WHEOHD

AAFZED HIIL, (1)FERE THERZERE
M2 TR A CIADEEEZHBET L 2L, (
2MWERR LI DY A X« FIR D F i 27k Tt
CiADEE R OEFIREE R T4 2 5 l51 &
YV ERET S L, (3)EBIT/ER LZ2
Wt E TSR OB CIREE ., T OREIREHK
D A IR DO ZEM 54 2 STMZ X— R L L7z
dl/AVIZIZ L 0 BRI L, B IRREN(2) TH%
LY=L FPOTFRITE S U=T
Uo7 onfgett, BIOH UADHEGEY A X
NS LT A I BB &1 HENT R B 23
FoaREL D, BRIZBWTHETFHEN
R 5 Z &2 ERICKHRIET D2 L, (4)
S HIZ(2)DEAEFE TITE Y ATy
M UIADEEERICBIT A EELRT ¥ v L
ZIELLFHIT5Z & Th 2D,

3. WD Ik

HR(1)DO=REFE CREREH 2 Rt T
RGOSR L CiE, ARl Eic Si(111)
V 3%y 3-Ag KHEIZK T D STM et & -
F 7 A X OB Hh#AR E O R 2 T
Si(1111)y 3xy 3-Ag K%, SiI1D)IEFE
W 1R JED Ag #RAE SERRICTX A%
HTHY., ZOREITIT2XICHHEBEFHIR
DHBIMRE R ORMEE HIRENTFAET D2
EBRESNTWS, L LZD2®ICHAE
TREEIIRE R LE O Ag WEHEIZ L - T
bbb ENTWA7=d, STM etz k- T
FHFFEBZHRNTLES &, FOEHT
F 2 RTEFHEEIIESND, 2D,
STM &+ TV 3-Ag i & flE U 7= B dhir
T 2 RV 3-Ag iEEFR I o 2 koTE
FIXPABRPICEA LA BN D Z & B HIEE
Shb, ZTOHFETEELZOX, STM it
ZRWIUEEZE O A X« RO B dh iR & Hf
HTXAED, = o=7 YV 7L LTORE
BRSNS Z L THD, Lnh Zoks
ZEFRT HHAMAIIREE 1 EICHEDIAE
T RBE ISR S D RO 728 frE I
FERLL FOBREIZBWTCHLEETHDLZ &
DHIREEND,

F2 IS A TARFZE T, 2 B
EICEVAE Lz Ag(L11) B E o584
THF YA XD Ag B ~OKEEFDOE
M CIAD bxg & Lz,

HIOD(2) TRARTAEEZE YA X - JBIRD 2
WILR A E S UADEE D OB IREED
THNZSTIE, ED XD ZEERIBRIC 3G
TEHAREREEX—AZ 2R T 2 VT
g =R E BRI Y v —%
B+ 2 2 & TS LT,

HIgD (3> TiE Si(111)y 3xy 3-Ag

FHNZ IR STM #E8+& IV CEA AR & b
L, TOFOEFEEKZ “EIR T STM
ZRAWEdI/dV 5 & L CHEMBIZRT S Z L,
BXOEBEONI-BE2(2)THRE L EEE
Y — L DFBER R L MRS 2 & THE
1T L7,

B4z TiE, Si(111D)Y 3xy 3-Ag
Fl DR A KRNI AT D EFEER
DOERBEMRZ, MERNRIGICHBIT 52ET
BELRIBEIC BE3 2 S P Bl oo i i pH 2 B &
MU D BT 52 & BLOS IT{El
O FHELFH AL T ORI 2 FTREIC % S+P+D
WaEPloER L EISHEERKR T Z LIk
D FIT L7,

4. WFIERCR

Sample Bias 0.25V 035V DAV

B 1. Si(111)y 3xy 3-Ag Fmi EiZ STM
PRETCHEM U7z 2 IRoT N T2 7518
FOEAEMEEORBIZHBITS
di/dv g (EEb) . I X OKEE&
LB KRB E S (TEY) ., &1
D FILF—[TEND 0. 256V,

0. 35eV, 0. 45eV,

B 112 Si(111)y 3xy 3-Ag Fm _EIZ STM B
X 2 RmE 5 2 HEITL i L=
A X 20nm OFARBRFIZE Uidd bl 2
WL E T ORI O B FlRIE 2 ST IZ
BIFD dI/dV BEIEIC L > THE LIRS,
B LOHEE L 72 CiADiEEFR O 2 koTE
RIEICB T DEBEOZEM A%, Rk
RED Ny Ro# iR % B8 L7z L Ccifast
BLIEERZRT, IO LR E DI,
B UiA DG 213 dI/dV iz BT, BT
AObNTETFNEF LI LICLD
BT EAEW S Z —  SHBEICE R S Twn
%, ZZTINGO AL/dV ARIT SR TR S
NTHEY ., ZiuE 20nm BEDOIEFIZ/NE 72
FA CiIADET ClX, &S E T IREE
MOz R LF—FRENAERICB T 2845
TIHBBOBREICREWZI LEZERLT
W5,

T2 ARRFFECRAZE L=l iH R o — RiC
o THELNEHFE DRIV —COETEE
DZEM AL FERAER L RET HHDOTH
V. THUIEEFHREICL Y POEEY A X -
ko w2 WotE 7 LiADEET O E



TRELZTHARETHDL ZLERLTND,

3.2nm

X2 Si(111)4 3xy 3-Ag XH EDOJF T
KEaD SIM# (£) &, @ dl/dV
B )

Radius of scatterer (1.60nm)

X3 X2DEEFEOKMOEY DE
EER D7 02w s g (H)
EBAERERER (BT —)

Si(111) 4 3xy 3-Ag Eif FDOEFKED
STM &, B X OZFDEBICNLSE - EER S
H—r®dl/dV B EK 2 DL, FHIZENEN
RY, BIMNSHBLRE DT, BEFEMERIT
K2 ez F OJE U AZELARIZSE - T
WhB, ZDEDIDOY AT MIBWTKIBIC
L BEAOEEL (=FHATCIAYD) KTy ib
DR EF, ZDFR%E 2 ot M 1E EAE R CfE
o kv, L LS 41T, kA
SNTWVD SHHITIDITLTZ DR EFENTT D
e, TOZYMEITBH L CTHETFOZ L
F—KMaD YA KTk L TR TR H i
T-HEIIZ 72D S 2 & A EERIICEA &
MZ L7, £ LTS PEEEIOEYS MR Y S
7272 nE D7, K2 OXRKMOGEIT, S i
Bla & HITHEE(L LTz S+P4D A3 6 w]
BRThYH, ZNZEHATHEXK3IDLHITE
B e LB TE, M OIELL#EL (=
HUIAD)RT vy VM TX 2 20N
BT o T,

5. ERFEERCE
(BFgEfEeE . WFFE s K ONEEEAF TR 12
1T TR

CdERERm 30 (FF 8 44)
(DH.Hirayama, “Growth of atomically flat
ultra-thin Ag films on Si surfaces”

Surface Science (FIH7) ¢

@S.Minamoto & H.Hirayvama, “Scattering
Potential Evaluation with S+P+D Wave
Expansion of a Vacancy Complex on a
Si(111)V3xV3-Ag Surface”

Materials Science & Engineering B (FJil
) EiH

@ T.Sekiguchi & H.Hirayvama, “An STM
study of Ge heteroepitaxial Growth on
Si(111)V3xV3-B Surfaces”

Surface Science 602,pp.3279-3283(2008)
e

@®M.Miyazaki & H.Hirayama, “Thickness-
and Deposition Temperature-dependent
Morphological Change in Electric Growth
of Ultra-thin Ag Films on Si(111)
Substrates”

Surface Science 602,pp.276-282(2008)

e

(®S.Minamoto,T.Ishiduka & H.Hirayama
”Electron Confinement in a STM-
lithographed Nanoscale Domain on an
Si(111)V3xV3-Ag  Surface at  Room
Temperature”

Surface Science 602,pp.470-474(2008)

e

©®S.Minamoto,Y.Ogawa,Y.Sano &
H.Hirayama, “Scattering of the S1-surface
state electron by an isolated adatom at
Si(111)V3 x V3-Ag surface”

Physica E 40,pp.324-327(2007)

e

(DT.Furuhashi,Y.Ohshima,H.Hirayama
"Barrier Height Imaging of Si(111)3x1-Ag
reconstructed surfaces” Applied Surface
Science 253,pp.651-654(2006) i A

® H.Hirayama & M.Watai, “Two-photon
Resonance in Optical Second Harmonic
Generation From Quantum Well States in
Ultra-thin Ag Films grown on Si(111)
Surfaces”

Surface Science 600, pp.3825-3829(2006)
e

(Fa%R] G2010)

O —, HAKEE, FlfEr ;. TAg &
JHEEED step SndS L QMR EHIZ IS D
TN D FEJEARAFME



% 56 M H B MR HE S EES
2009.3.30, FF K

@i —, HEAKME, Fiuy ; 1Si(111)
MBS Ag(111) 5 0> 2% 1 HE(7 (2 %6
THEE - 57 - B CIADOEE | A
A 64 AR KE 30pRD-4,
2009.3.30, YLFKF:

(®H.Hirayama; "Nanostructures and their
electronic states at surfaces",

New Zealand-Tokyo Institute of Technology
Seminar on Nanotechnology,

K@, January 30, 2009

@®H.Hirayama; "Quantum confinements at
surfaces" Tokyo Tech-Tsinghua University
Joint Symposium, H B], November 19,
2008

O — ., EAKH 2, [Si(111)7x7

FM ED Ag ) RIS 5 B ESE

WD Ag WRIEMAFNE ] 5 55 29 [RI5 m R
£ 2028, 2008.11. 15, FffH K

® K.Sawa,Y.Aoki,H.Hirayama; "Surface
Electron Scattering at Dislocations on
Atomically Flat Thin Ag Films" 4th
Vacuum and Surface Sciences Conference
of Asia and Australia (VASSCAA-4),

AT, 29B11, October 29, 2008

D= IR, Fly ;  ISiQ1D & m ki
electronic growth L7 Ag D K
JEHIAE ) B ARWEEEE 63 [MERKE
21aXB-9, 2008.09.21 @+ F K%

@B aEm, iy ;  Si(111)V3xV3-B
FHED Ge =X Xy Lk ED STM #l
2] _HAYHFTSE 63 FIHFERKES
20pXA-2, 2008.09.20 @ 4 F K

@ —, HAMKE, T2, TSi(111)7x7
FMR ED Ag T/ EEREICBITHETFOE
TERBIER ) 56 9[RS B AN 2,
5a-L-9/11, 2008.09.05@ F1# K

OFEE, Py TSi(111V3xV3-Ag %
M EDOZEILEICHBITD2=RE TCORELRT
X IVOENT ] 6 9 RIS ER FEE
2> ba-L-10/11, 2008.09.05@ H13# K%

@ H.Hirayama,M.Miyazaki; "Controlling
the Magic Thickness in Electronic Growth
of Atomically Flat Ag Films on Si(111)
Substrates",2008 International Conference
on Nanoscience+Technology (ICN+T2008),.

Keystone,CO.U.S.A, NM2-WeA4, July
23,2008

@8S.Minamoto, H.Hirayama; "Partial wave
approximation of scattering of the
Sl-suface state electron by an isolated
adatom at Si(111)V3xV3-Ag surface at room
temperature"

STAC2-STSI1, Makuhari, May 31,2008

e, FiliEe ;  [Si(111)7x7 KB
ERELICET D Ag BEREREKE |

55 55 [Al B BfR AR = 28a-Q-3,
2008.03.28 @ H AR FHL .78 MfG X v
INA

M.Miyazaki & H.Hirayama; " A
competition between quantum effect and
kinetic processes in Ag thin film growth on
Si(111)7x7 substrates" 9th International
Conference on Atomically Controlled
Surfaces, Interfaces, and Nanostructures
(ACSINY), Tokyo, Nov.11-15,2007

OF g e ; TAg #i#EBE O Electronic
Growth IZBITHELE T R=RLX—DF
a1 HAERFEXEEZET 7 2 Y
7 NFFE4R, 2007.10.26@44 5

O IEE, Fldr ;. ISil1D#EE E Ag
HBHEED electric growth (231 5 BT %R
ENART 47 ADFE ]

HAMBEZEE 62 [HERKE 21-XJ-2,
2007.09.21@AtiE K=

@R ER, NITEEE. FlEe ;K
HAERBLOERT =— /W L 5P Ag
TEH Xy VIR AL D STM #1142

%06 8 (Bl i FH 4 B Bl A S
29p-SL-21, 2007.03.21@% |11 %% i K FAH R
JiF v N

S.Minamoto, T.Ishiduka,H.Hirayama;
"Energy resolution for standing wave
confined into Two-Dimensional Artificial

Nano-Strcutures at Si(111)V3xV3-Ag
Surfaces at room temperature"
nanoPHYS'07, Ookayama, Tokyo,
Jan.24,2007

19Y.0gawa,Y.Sano,S.Minamoto,
H.Hirayama; "Electron Scattering by
Isolated adatoms at Si(111)V3xV3-Ag
Surfaces", nanoPHYS'07, Ookayama,
Tokyo, Jan.24,2007

@ H.Hirayama; "Quantum Confinements



at Ag/Si(111) Surfaces"
SSNS'07, Appi, Jan.25,2007

(FE) GF 1)
(DH.Hirayama, “Size Control of Nano-
structures by Quantum Confinement”
Chapter 3-1 in "Nano-Materials Research
Toward Applications"
ed. H.Hosono & Y.Mishima (2006) Elsevier
Science Publisher

6. WFIERER

(1) WFgEfR s

AL 182 (HIRAYAMA HIROYUKI)

W TERT - RGP AHE TP eF
- B

WeEH&Z S+ 60271582

(2) WFFEs5 14
L

(3) HHEENTFEA
L



