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Universal Conductance Fuctuations
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Conductance fluctuations in point contacts
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Quantum conductance (2 d mensions)

Incoming and refleced
modes

Scdtering at the contact

Transmitted modes

Conductance is transmisson

Vedor of incoming waves from the left, on a basis of
quantum modes: -
I
I

Vedor of outgoing wavesto the right: (_5r
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G (V) = di/dV (2e°/h)

Examples for several settings of the
conductance of the contact
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Experimental approach to ensemble average
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sLarge modulation woltage V =Vjj;s+VinegSiNEot)
*Fixed bias voltage (V,,= 0) ; 20mV; 48 kHz
*Reoord G and dG/dV simultaneously
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Modd cdculation
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Calculation d scattering correctionsto G
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The probability per unit time to return to the
contact, after atime T, into agiven moden, is
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Assuming a random distribution of T,
for two channels
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Experimental test of thermopower

25 pm gold

wire

(99.996%) .
Q)

— temperature

V. Bath
|
I

RuO2 Heaters

uO Thermometers

Notched 100 pm gold \ \Phosphor bronze
wire (99.9999%) bending beam
Glass plates 2 x 2 x 0.2 mm Piezo

Thermopower and conductance

S @V/K)

G (28&h)

0
340 360 380 400 420 440 460 480

VP

J. Van Ruitenbeek, Leiden (I TP 8/24/01)



Quantum suppression of conductance fluctuations in atomic-size point contacts

Fluctuating contribution to the thermopower

(analogous to conductance fluctuations)
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o, /G (1/V) and
2.71 e’ Jck (k 6)"(eV

Scding o thermopower and conductance
fluctuations
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Conclusions

For atomic-size ®ntacts of monovalent metals we observe a
quantum suppresgon of the fluctuations close to NG,

Formulation in terms of scatering properties of the bare
contact.

Saturation of channel transmisson (Cu,Ag,Au,Na,...).
Fluctuations of the thermopower.

Thermopower and conductance fluctuations are in
guantitative agreement.
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Series resistance
To lowest order
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From random matrix theory, perfectly transmitted
channéls:
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Scding o thetwo properties
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