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Outline

1. Introduction
Fluctuations & Quantum Phase Slip concept

2. Physics
Transport properties:
Broadening of the R(T) transition
Noise

Suppression of persistent currents in nanorings
Smearing of the superconducting gap edge

3. Applications
QPS qubits
Junctionless Cooper pair transistor
Quantum standard of electric current

Conclusions
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Fluctuations in a 1IT)) supercondcutor
X(
Long 1D wire of cross secticn I ks <x(T)<< L

If the wire is infinitely long, there is always a finite probability that in some fragment(s) th
magnitude of the order parameter instantly becomes zero and the phase changepby

N) =

The minimum lengththe superconductivity can be destroyed is the coherence leng()

The minimum energy corresponds to destruction of superconductivity in a volur{é) s:
DF = B x(T)s, where B(T) is the criticafield

In the limit rare eventsthe probability of the process P(T) ~ expF / E)

4 , ;

Thermal activation : E~ kgT. Quantum: E~ D.

Weak temperature dependence,
existevenatT AO

Importantat TA Tc.

In current state the particular manifestation of a quantum fluctuation when magnitude of
the order parametermomentary nulls and phasechangedy +2wis often calledd LIK & & &



QPS contribution
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D. Golubev and A. Zaikin, Phys. RBW64, 014504 (2001)

In the limit R(T)<<FQPSsre activated at a rate:
Gops= Eqps/N=Do[(RoL2)/(RyX?)] exp (Sypg

_ DO(T)SéPSL _
R =b=> = expl- 25y

where $ps= A[(Ry/ X ) (RY/L)]l, R=h/4e&=6.45KV,D= energy gap,

R,= normal state resistance, L is wire lengtix0.85&,l)2is coherence length

I £ 1are fiumerical parameters.

Essentially, theres only onefitting parameter: AF 1.
For a dirty limit superconductorG,p~exp(-! €X.?/r ), wheres is
the wire diameter and  is the normal state resitivity.
Materials with low Jand high resitivity  are of advantage!




1D samples: fabrication & shape

control

Objective: to enableneasurement®f the samenanowire with progressively reduced diamet
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TEM analysis of the ion milled nanowire cross section







