
in several phenomena. The flux fila- 
ments postulated in the electromagnetic 
structure of type-II superconductors 
are thought to contain one flux quan- 
tum each. However, as noted earlier, 
these filaments have not been detected 

by any method that could be con- 
sidered reasonably direct. Also, it is 
believed that flux filaments are the 
unit of electromagnetic structure when 
a magnetic field is applied perpendicular 
to the plane of a thin superconducting 
film, even though the film is of type- 
I material. 

Just as for bulk type-II materials, 
the flux-filament model leads to cor- 
rect predictions of the properties of 
films, such as the upper critical field 
and its angular dependence. These re- 
sults inspired an attempt to get more 
direct evidence for the existence of 

quantized flux filaments. The resistance 
of a thin film was measured as a func- 
tion of magnetic field perpendicular to 
the plane of the film, the film being so 
narrow (- 1 micron) that its physical 
dimension would determine the size of 
the flux filament. It was argued that 
minima in the resistance measurements 
should occur at values of the magnetic 
field that would make one flux quantum 
thread an area determined by the width 
of the film; minima were seen at about 
the expected values of H. 

The cylinders in which flux quanti- 
zation may be observed are a few mi- 
crons in diameter; persistent currents 
are observed in samples as large as 
several centimeters. Thus a form of 
order, the phase coherence of the su- 

perconducting wave function, persists 
over distances much longer than the 
coherence length mentioned earlier. 
This long-range order was discussed at 

length, the fundamental question being 
its universality. Long-range order and 
thus flux quantization exist in some 
materials. Do they in all? In one pre- 
liminary experiment with vanadium 

cylinders there seemed to be no flux 

quantization. 
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