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Conduc fauce Quantize +a 1M

(2) O Gate voltage

(b)

Conductance (e%/x k)

-2 -1.8 -1.6 -1.4 -1.2 -1
Gate voltage (V)

Fig. 2.1.2. Quantized conductance of a ballistic waveguide. (@) A negative voltage on
4 pair of metallic gates (called the split-gate configuration) is used to deplete and
narrow down the constriction progressively. (b) Measured conductance vs. gate
voltage. The measured resistance also includes a series resistance due to the wide
regions connecting the constriction to the contacts. This series resistance is measured
Stparately by removing the negative voltage on the gales and is subtracted off before
plotting. Reproduced with permission from B. J. van Wees et al. {1988), Phys. Rev.
lett., 60, 848. Similar results were reported simultaneously by D. Wharam et al.
(1988).J. Phys. C,21. 1L.209.



Q. (Whet s Ale fesistance | ©




N N= H oot medes &=
1 u
ares = T <

— /k%‘,a, *Tfkr-:)

(5= Nt x kA e
T 4 L

| ,Q R o/ cn & cﬁ&jc Carrites
v\ 4
v € " _ r—=s
L\ v S F [ /1_ / &2 __

s\«q(\/\\ )
6 L 2e ¢ //F?—A‘ go(\{\,,qlc7>
L Y

Like. oL~ (a- ) CMA)'

(A (l"{(—-é, OLU\-\(; ( e 0
oA L ‘

\’\i~
/6( ep






Calculation for hyperbolic constriction
[Torres, Pascual, and Sienz, PRB 49, 16581 (1994)]




Spontaneously occuring nanocontacts
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J. L. Costa-Krdamer et al., Surf. Sci. 342, L1144 (1995)
E. L. Foley et al., Am. J. Phys. 67, 389 (1999)



Electron microscope video of an atomic-scale
gold contact breaking

H. Ohnishi et al., Nature 395, 780 (1998)



Gold nanobridges

Y. Kondo & K. Takayanagi, PRL 79, 3455 (1997)
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Liguid metal nanowires
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J. L. Costa-Kramer et al.,, PRB 55, 5416 (1997)



Conductance histograms
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Quantum reduction of shot noise
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Exp: van den Brom & van Ruitenbeek, PRL 82, 1526 (1999)
Theory: J. Biirki & CAS, PRL 83, 3342 (1999)
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