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Abstract

Abstract

With the development of the technologies of single-molecule measurement, the
fabrication of metal-molecule-metal junction and molecular devices in microscale have
gained much attraction. In this paper, we study the electrical properties of single
molecules by notched-wire mechanically controllable break junction technology.

In recent years, quantum interference in single-molecule charge transport has
attracted a lot of attention. However, there is still quite few studies on the effect of
quantum interference in nonalternant hydrocarbons and how to control quantum
interference in microscale. In this paper, we study the quantum interference of azulene
derivatives with different connection sites of the side groups, and also probe the
quantum interference tuning under the protonation of azulene, which is significant in
single molecular electronics. Furthermore, we also study the charge transport through
supramolecular assembly with n—r stacking interaction. Detailed research contents and
main results are shown as follows:

1. We study the azulene derivatives for nonalternative hydrocarbons with different
side group connection sites and probe the quantum interference induced by different
connectivities. Through experimental and theoretical study, we find that azulenes
with 1, 3 sites and 4, 7 sites show constructive quantum interference and azulenes
with 4, 6 sites and 5, 7 sites show destructive quantum interference.

2. Azulene can be protonated by adding strong oxidative acid. In this thesis, we study
the tuning of quantum interference by protonation. We find that protonation can
tune the charge transport properties and control the quantum interference in azulene
derivatives.

3. The protonation of azulene derivatives with quantum interference effect is studied
through the real-time electronic measurement by MCBJ technology, which proves
the feasibility of MCBJ technology used in real-time dynamic measurements.

4. The supramolecular assembly of bowl-like molecule and sphere carbon molecule
via n—m stacking interaction is studied by MCBJ technology. It is found that the
supramolecular assembly provide comparable conductance with conjugated
molecular wires.

Keywords: MCBJ; Quantum interference effect; Protonation; =n—mn stacking
interaction
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FIEE NN T R R B R, X RS T f T2 A AL R R &
1965 4, FukF/R AT A4 N2 — Gordon Moore 7t Electronics Magazine %<&
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HI A RS T O T SEI T O R B8, AR H M T — T T, K “H
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73T HLF% (Molecular Electronics) #F 757 17K~ BRI H 747, His £l
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X0 TR EHI0T, B A% B BRI 1974 4F Ariech Aviram A1
Mark Ratner & % [13C & (Molecular rectifiers) @, & x—AN Fib47 7Bt
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E, SCIERATIRE.

2|7 20 el 80 FACHEI, B #FEIE L 4EE (Scanning Tunneling
Microscope, STM). J5i-F %8s (Atomic Force Microscope, AFM). il HL &R
4t (Micro Electromechanical System, MEMS) &5 £ A [ IUAUAS T R 2, AT
IR ZFr I RAE B 7T A VR BT 70, R BE 1 70 7 f T HIBE 7T, SEBL T
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B 705 BT AN 2 B ATTH B, % BRI 7E XA A F 5 A B
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ZALME D TR EIER, Sa TR EORBEATRII, AT 25 B RS 71 1
ZERRN G IR Z B )R R X T IX 88, R Z IR C A IS 1V 2 EEW
BEIE, 1R 250 FEL SV I A SR IR RN B IE S, A0 HE B4y AR ST, AT A
FERBA, oy RO FEIX AN, AT R EE T & T ROl e ) &
TP RNFEAE, FEA S B A S2G e X AN I . XA SRS, AR
U A] SE AT A 42 B Tl B A M B R R R 7 B CHEEMEN, X
FUEIRA PR B BB 7 MR EOR

e LW VER, 07 R E SRR S VIR KRB AR, Fod AR AT
R EERAR (Mechanically Controllable Break Junction, MCBJ). 1 fiF&iE 2445+
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JEEE, WAF T RBRIEAR 5 T BBV B EEREL. RS b, ABATLRAE R4 TR
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