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AiwSE, By A ORERE TEHELRREZ R TeR-0 FROMmFEIER LT, BoFHEa0ERIs
R Z T 2R 21T T2 D Th D, ZDNEIX, LL T D 6 Chapters 2>5%5,

Chapter 1 “General Introduction” Cl&, ZALETOHRGFHEAWFEDOBURDIBE RS TND, RO FHER 1T, 4
TLE&RET I —ETHERL TWD, @R-5 T REOWED ZEIEICIY, [H— D51 Tho THERILIC 1 il E
RILHBERILEE LT LVORIBENR S D, AR I, @8- M O F miffis & B RS EE ORI B LI,

Chapter 2 “Mechanical Perturbation to Single-Molecule Junctions” Ci&, B/ T4 1%L T B EMITID T HHI(Z
J5T) M O @ B e U CRE 2 T (X S IS I a I 228 TeR-or TR in OfE 2 b2 iF L, ZDOERD
BRAREE DM EFT -T2, BRELT Au 2V, 9 FEL T, Au & Au-N fEBEEKT D 44-v U ¥ (BPY),
1,4-_ B P72 (BDA), 14-7T 72 U7 2 (C4DA), Au & Au-S FEEEBKT D 14-_BUrUFF—1
(BDT), 1,4-7 % T FF—/L(C4DT). Au & Au-niftEAEIHT 57 7 — L 2/ (Cep)x H\ M, Chapter 2~5 1235 T,
B T A 13E B R N 3 VISR (STM) A L V7= Break junction 7(STM-BI{E) CYERIL 7=, i C, STM 8t % R 8)
SHD I LT, AN D B HESISNEEN Lz, BRUSEE DR AG ARG E D VIIE TEISTME AG/Gye
DIREIRIE A4 (5T DEZINARELE DB M @)z 3RdTz, X FITOD alloWTiE, BPY, BDA, C4DA 7% BDT,
C4DT, Cgg KO KED T2, Z 7 TD ald BPY, BDA, C4DA, BDT, C4DT, Cy PNEIZ K ED 072, ZOIHNC, ERIRE
FEDISEMERNIRBY A 1], Au L DFEGRRAUTL S TRARDZ LN oTc, LT, o3 T OFSEN BRI D00 THAA DR S
IRE M L 22 L TR R - T R OREZA LB SRR BT 5- 2 DR B R LT,

Chapter 3 “Single Tripyridyl-Triazine Molecular Junctions with Multiple Binding Sites”, Chapter 4 “Highly Conductive
and Stable Single-Molecular Junctions Using Au-S and Au—r Bindings” Cld, & J&-n fE &2 T Dy -5 O LR
1Tolz, BRUREMED W TSI UNE T T A RSB T AR 2 8 ~OIS AN SIS R EZED T
WD, EWERURE AR TR PG OERGIELE LT, o &S 1288 BEMICEESER T2 5 IENRZET Hbd,
Chapter 3 T, 23 F+INOBEEE T C Au-n i B 2T 5 2,4,6-F-2-E V)L -13 5-FI 7V A(TPTZ) 5y F DBy 1A
DESICGFIEE T T, TPTZ B3 FHEAD 3 DORRHREE 2R T IER3 3D o7, &4 OIREEZBRURG L H
EWHOMBIEIZ, H, M, LIREEL IS, ERE REEE RS 75 8. TPTZ 43 17% HIREE TIE .0 05 & 5 C il di iR
(ZRH, MORIE TIZ L OB ERESMUDBR | L IRAE7ZE M OB Tt L CWODIENpioTz, L RS, TPTZ 45
2T 3 @O & E-53 i S B RURE 2R A T8 OERIC K I LTz, Chapter 4 TIE, Au-n fiti &2 T%
BT D HL o RS O EMEZ LT A2 AT, 53 FE LT AR DIMAUNIHRAT 4 AV T 4R (PS)F%
3 OFINEETZ PS Aw R UATIE B LIz, PS A< RU1E, S AL T Au BARICIRSHE & A2 LR R, .00 o Bk
b Au B ICEHERE T DL KD, PS AV R A FHEAOBRURELIL 0.1 Gy LIRESNT (G=26"h) . ZDfE
T T =AW RS FHEER IRV TURb MW ERUIREE AR TN B DT A — VG FEEE LD 1 TR ME
Thb, iz, PS AV R HA THEE O RHE=RIL, PS AR/ WA R B THG 0 3 (FRid o7z, LLE PS X
AR EAWTEWERUR M LRI 2 E A R RO Bio G OIERUIC R LT,

Chapter 5 “Controlling Stacking Order and Charge Transport in m-Stacks of Aromatic Molecules Based on Surface
Assembly” TlE, BfiD n By 1% 1 0T OMESEI~TO 1 AZ IR FIZOWT, o TA LGRS TS
EMROFIAZ B YNEINT DL T, BRI 250 FRE M OBIE, 2L TEIRHEDOHIE 2 B e L7z, 2412 Highly
oriented pyrolytic graphite (HOPG), STM #£&#HZ W Z vy, R EICRE LTI-~T B g AZ 755 T DWW TE R -
EIE-V)REEE STMICEDEHRIL -, 2 OFER, -V MFRAN RIS U CIERRIC AT T 2282300070, ZORERIT,
HOPG i LIZIWT, ~T v n AZ 755 f-ORA DI TETODZEARRL TD, —J7, EREL T Au 25
& LV IR DNF RIS U TR RS L, o0 FRE AN C& 2R o T, BRREHRICED  ~T R a A%y 75y F13ndi
O L THR T — 7% TICLEBEEE N =R F — L E THHIE, ~Ta 1 Ay I T-L7T77 (MR
I OWFE =R F =8 Au FER I/ NEWZERILNNT 2Tz, EEFRIINT > 712ED . Au FER T3z L TR
— & NI B E R g E, 77872 — k& FICU R E eSO 7 A 35— 77, HOPG %
BTl TE TR R RE T2 SRR L T2 LB 2515, PA b, HOPG & JEMRAEMEL THWOZETATHE 1 A2y 74+
DER A K OEEGERFME DB I LT,

Chapter 6 “General conclusion” Cid, ARHFIETEONZEREN/RIELE LTELHOLNTWS, Db BHTIHER
ST JE -0+ RIS I8 H L TR A O BERSER A I 5282 ER LT, Th b D8R - 5F 57
ARSI BT 2 0P98I, B G OBRASERIEO BT Tl B—a 152 MNETT 1 ABAT
DTOOFHENY LB EBRMEINSD,
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In this thesis, I studied the controllability of the metal-molecule interface structure and electric transport
properties in single-molecule junctions by using the break junction method.

In Chapter 2, I described my investigations into the effects of alterations in the metal-molecule interface
structure on the electric conductance of single-molecule junctions. The alterations in the metal-molecule
interface were observed to differ depending on both the initial molecular configuration before mechanical
modulation and the strength of the metal-molecule coupling.

In Chapter 3, I revealed the controllability of the electric conductance of the TPTZ-single-molecule
having multiple anchoring sites to the metal electrodes. The TPTZ-single-molecule junction displayed three
conductance states depending on the anchoring sites within the single molecule. This study demonstrates
the potential tunability of molecular conductance based on multiple metal-n binding sites.

In Chapter 4, I described my successful fabrication of highly stable and conductive molecular junctions
using sumanene derivatives. Three thiol groups immobilized the molecule on the Au electrodes, which
caused high stability of the molecular junctions. Meanwhile, the sumanene backbone formed a direct Au—n
binding, resulting in a large metal-molecule electronic coupling and high electronic conductance through
the molecule junction.

In Chapter 5, I described my successful control of the orientation of a hetero-m-stack on a surface
electrode and the metal-molecule interface structure by using graphite as the electrodes materials and
tuning the electrode-molecule coupling. The current rectification ratio of the hetero-n-stack junction was
sufficiently large (= 10). The asymmetric electrode—molecule coupling was observed to be the origin of the
rectification behavior of the hetero m-stack junctions.

These studies regarding the controllability of the metal-molecule interface in single-molecule junctions
can provide a better understanding of the fundamental electric transport properties in individual molecules
and can provide methods to apply individual molecules to ultrasmall electric components in molecular

electronics.
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