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When the contact size becomes comparable to electron Fermi wavelength, the electran transport through such a small
point contact shows various quantum phenomena. Quantization of conductance is a marked example of such quantum
effects. In the case of metal contacts, one has io fabricate atom-sized contacts for observing the quantized conductance.
However, thanks to recent developments in nanotechnology, it is now possible to investigale experimentally some prop-
erties of quantized conductance in various metallic nanocontacts. In this article, I will give a brief survey of previous
studies of quantized conductance in metal nanocontacts. Since this field is relatively new, many aspects of quantized

conductance still remain to be identified.
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{a) Nanawire formation by STM contact stretching
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(b) Mechanically controliable break (MCB) junction
Sample

Ry B

.

Bending

beam = Plezo actuator

Fig. 1 Schematic of nanowire formation by STM confact
stretching (a) and mechanically controllable break
(MCB) junction (b). An atom-sized contact is formed
in the last stage of contact break.
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Fig. 2 An example of conductance trace (a), showing con-

ductance plateaus and steps at integer multiples of
conductance quantum Go=2 e?/k. This trace was
oberved in a gold relay contact at room temperature.
A number of such conductance traces are accumu-
lated to construct a cenductance histogram shewn in
(b). Peaks appear at nGa, corresponding to nGo pla-
teaus in conductance traces.

(1999)

L AREEERENZEEITE, ERA RN FATEHG
OB FONEICY -7 BEND, LichoTEA R
FADE —7 OFER, SEREEASERRRET LY
7 E Y ABRRT PO EE L2 S,
EREEOCALE L Z L AOE 2 OMELY, ary
T EURBAT v FRAT EE R, BRicbhBh
BB THWB Z TH D, ZCHDEIEIE Rubio
5™ Lo T STM/ARM %AW TifhhE, i biise
DSTMEBS2TEETEOaLF 2 v ALNEREH
FRCHlE L, Tig 3R+ & o BBk, WiEsh
T EBERIEELLTED, 5/ 7oA Y —BREER
CHABRE R E LR LB EIShTVE Z &0
DS, FIREBRENCEN L T S EEEBES Tika
YELELAZTT V=R L, IR R TS
LRERENER (KLOHEM) B2 Y, H24Em
T5H, ZOMIAYE 7By ARAT y PRICELLT
Wi, ZOEEERT, 7 UL —OREEEER
BarErErADAFy PORETHBZ L2IFHL

2 O LI I | 1t 7 | | T T

15

10

conductance {2e*fh)
I\\\[llll}\ill‘\l[l

IIli[Il[lllliJF!ll

force (NN)

l 1 I 13 I3 | 1 L

|
0.0 0.5 1.0 1.5
tip displacement (nmj)

_-10 I l 1 | | I l 1

Fig. 3 Conductance (a) and contact farce (b) measured in the
contact break of a geld STM contact. Every conduc-
tance steps accompany stepwise force relaxation due
to abrupt rearrangement of contact atoms (G, Rubic et
al.: Phys. Rev. Lett. 76, 2302 (1996)).
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Fig. 4 Transient conductance trace of rhodium contact (2)

(1999)

6. ALHTHL AQBEEKEN

Fig. 5 1L 7 ABERHNE B L ED, @HEAD
B AN SAOEILERLTVD, HEMRZ & B
FERRE B ONTIG Y~ BNhE{RbT L
T B, A TABERH2VIZRD L, 1G E—2iF
Ry p Sy RicEbTiF e A PHBLTLES,
—F =B o T, AT ARABELLSE—S
L7 MEIEBNRY, B T ABLETIE, 16
P=Zii b LTHEBLTLESDOTHAS I . B
2 ENAERD, ¥o—ARBBICLABAOTEEL
ThB. 1GRETIBFTF/ 714 v—%EELah T
Wi A, BTRT S T4 —0 R S
TR RRRT D LELBRD, BHGHEIORE
SREFOEEERELERETHS 5. L LI oRh
REHOBEREEIAEOR TR LT, ALy OlEE
EABETAERL SR LEP TR, ZORDER
OB FRIENTEEREOR VAR 285 Z L
U<, B E TR Y o — LSS SR B AR 2 D3R
EMHLTREEELTNSRE S hEERTIZLE
R cHd.

10000
100mV
» 10000
=
8 300mV
]
%2 10000
)
= v
=
£2 10000
)15V
10000
2V
D Vi i
0 1 2 3 435
Conductance(2e2/h)

and of ruthenium contact (b) in their contact break.
Conductance plateaus can be observed in these transi-
tion metal contacts, but they appeat too rarely to form
conductance peaks in a conductance histogram.

Fig. 5 Bias dependence of the conductance histogram of
gold. The 1 Ga peak decreases in height with increas-
ing the bias, while its peak position remain unshifted.
The 1 Gy peak disappears at around 2 V.
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Fig. 6 HRTEM images of a breaking gold contact. A number of gold-atom chains bridging
between gold electrodes decreases discretely with stretching the contact, leaving only
one atom-wire just before the contact break. A contact consisting of # atom-wires is
found to show & conductance of nGo w (H. Ohnishi ef af .: Nature 395, 780 (1998)).
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