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SUPERCONDUCTIVITY -
Part 17: Electronic characteristic measurements —

Local critical current density and its distribution
in large-area superconducting films

FOREWORD

all national electrotechnical committees (IEC National Comm|ttees) 0 promote
international co-operation on all questions concerning standardization in the efectrica and onic\ields. To
this end and in addition to other activities, IEC publishes International g ica pegifications,

Technical Reports, Publicly Available SpeC|f|cat|ons (PAS) and Guijdes € o as “IEC
Publication(s)”). Their preparation is entrusted to technical committees; an i itee interested

governmental organizations liaising with the IEC also partlmpate i i . collaborates closely
with the International Organization for Standardization (ISO anditions determined by
agreement between the two organizations.

interested IEC National Committees.

IEC Publications have the form of recom
Committees in that sense. While all reasonab
Publications is accurate, IEC cannot be
misinterpretation by any end user.

the latter.

IEC itself does nof _provide
assessment seryi i
services carried out by i

d IEC 61788-17 has been prepared by IEC technical committee 90:

Superconductivity.

The text of this standard is based on the following documents:

FDIS Report on voting
90/310/FDIS 90/319/RVD

Full information on the voting for the approval of this standard can be found in the report on
voting indicated in the above table.

This publication has been drafted in accordance with the ISO/IEC Directives, Part 2.

A

list of all the parts of the IEC 61788 series, published under the general title

Superconductivity, can be found on the IEC website.
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The committee has decided that the contents of this publication will remain unchanged until
the stability date indicated on the IEC web site under "http://webstore.iec.ch" in the data
related to the specific publication. At this date, the publication will be

* reconfirmed,

* withdrawn,

+ replaced by a revised edition, or
*+ amended.
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INTRODUCTION

Over twenty years after their discovery in 1986, high-temperature superconductors are now
finding their way into products and technologies that will revolutionize information
transmission, transportation, and energy. Among them, high-temperature superconducting
(HTS) microwave filters, which exploit the extremely low surface resistance of
superconductors, have already been commercialized. They have two major advantages over
conventional non-superconducting filters, namely: low insertion loss (low noise characteristics)
and high frequency selectivity (sharp cut) [1]1. These advantages enable a reduced number of
base stations, improved speech quality, more efficient use of frequency bandwidths, and
reduced unnecessary radio wave noise.

They are also used for emerging superconducting power devices,
superconducting fault-current limiters (SFCLs) [3—5], superconducting

thus necessary to establish standard
current density and its distribution, to
quality control of the HTS films. Backg
HTS thin films is summarized i

small coil mounted jus abe?¥
at which full pe y
method using thirq i

determined as the
the superconducti
can be estim
precisely m
(index of the

 model [14]. A standard method has been proposed to
gctric-field criterion by detecting U; and obtaining the n-value
k dracteristics) by measuring /i, precisely at various frequencies
athod not only obtains precise J; values, but also facilitates the
'S in inhomogeneous specimens, because the decline of n-value is
more remarkable than the decrease of J. in such parts [15]. It is noted that this standard
method is excelle assessing homogeneity in large-area HTS films, although the relevant
parameter for designing microwave devices is not J; but the surface resistance. For
application of large-area superconducting thin films to SFCLs, knowledge on J; distribution is
vital, because J, distribution significantly affects quench distribution in SFCLs during faults.

The International Electrotechnical Commission (IEC) draws attention to the fact that it is
claimed that compliance with this document may involve the use of a patent concerning the
determination of the E-J characteristics by inductive J., measurements as a function of
frequency, given in the Introduction, Clause 1, Clause 4 and 5.1.

IEC takes no position concerning the evidence, validity and scope of this patent right.

The holder of this patent right has assured the IEC that he is willing to negotiate licenses free
of charge with applicants throughout the world. In this respect, the statement of the holder of
this patent right is registered with the IEC. Information may be obtained from:

1 Numbers in square brackets refer to the Bibliography.
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Name of holder of patent right:
National Institute of Advanced Industrial Science and Technology

Address:
Intellectual Property Planning Office, Intellectual Property Department
1-1-1, Umezono, Tsukuba, Ibaraki Prefecture, Japan

Attention is drawn to the possibility that some of the elements of this document may be
subject to patent rights other than those identified above. IEC shall not be held responsible for
identifying any or all such patent rights.

data bases of
bases for the

ISO (www.iso.org/patents) and IEC (http://patents.iec.ch) maintain on-line
patents relevant to their standards. Users are encouraged to consult thé
most up to date information concerning patents.
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