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SUPERCONDUCTIVITY -

Part 23: Residual resistance ratio measurement —
Residual resistance ratio of cavity-grade Nb superconductors

FOREWORD

consensus of opinion on the relevant subjects since eac
interested IEC National Committees.

All users should

No liability shall a mployees, servants or agents including individual experts and
members of its tec ational Committees for any personal injury, property damage or
other damage of/any n ,)whether direct or indirect, or for costs (including legal fees) and
expenses arising\out\of i use of, or reliance upon, this IEC Publication or any other IEC

\
rights. IEC shall not ba held responsible for identifying any or all such patent rights.

IEC 61788-23 has b€en prepared by IEC technical committee 90: Superconductivity. It is an
International Standard.

This second edition cancels and replaces the first edition published in 2018. This edition
constitutes a technical revision.

This edition includes the following significant technical changes with respect to the previous
edition:

a) The scope of this standard was modified to restrict the range of residual resistance ratio to

that encountered by providers of material for superconducting radio-frequency cavities.

b) The references to technical material were updated and corrected.
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The text of this International Standard is based on the following documents:

FDIS Report on voting
90/478/FDIS 90/482/RVD

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

The language used for the development of this International Standard is English.

This document was drafted in accordance with ISO/IEC Directives, Part
accordance with ISO/IEC Directives, Part 1 and ISO/IEC Directives, IEC

and developed in

A list of all parts in the IEC 61788 series, published under the onductivity,
can be found on the IEC website.

stability date indicated on the IEC website under Webs

specific document. At this date, the document willke
e reconfirmed,

e withdrawn,

e replaced by a revised edition, or
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IMPORTANT —c or ingide™Nlogo.on\the cover page of this publication indicates that it
contains colors w¥ mon idered to ke useful for the correct understanding of its contents.
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INTRODUCTION

High-purity niobium is the chief material used to make superconducting radio-frequency cavities.
Similar grades of niobium may be used in the manufacture of superconducting wire.
Procurement of raw materials and quality assurance of delivered products often use the residual
resistance ratio (RRR) to specify or assess the purity of a metal. RRR is defined for non-
superconducting metals as the ratio of electrical resistance measured at room temperature
(293 K) to the resistance measured for the same specimen at low temperature (~4,2 K). The
low-temperature value is often called the residual resistance. Higher purity is associated with
higher values of RRR.

Niobium presents special problems due to its transformation to a superconducting state at ~9 K,
so DC electrical resistance is effectively zero below this temperature.
would then yield an infinite value for RRR. This document describes a tg

design of current conta

These aspects d@

ermal gradients over long specimen lengths.
similar wire standards.

Whenever possible, this test method should be transferred to vendors and collaborators who
also perform RRR measurements. To promote consistency, the results of inter-laboratory
comparisons are described in Clause C.2.
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