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INTERNATIONAL ELECTROTECHNICAL COMMISSION

SUPERCONDUCTIVITY -

Part 22-1: Superconducting electronic devices —
Generic specification for sensors and detectors

FOREWORD

The International Electrotechnical Commission (IEC) is a worldwide organization for standardization com risi 1
all national electrotechnical committees (IEC National Committees). The object of IEC is to nro. ote
international co-operation on all questions concerning standardization in the electrical and elertroi ic fic 1s. To
this end and in addition to other activities, IEC publishes International Standards, Technica, 3pe.ifications,
Technical Reports, Publicly Available Specifications (PAS) and Guides (hereafter referrea to as "IEC
Publication(s)"). Their preparation is entrusted to technical committees; any IEC National Committec interested
in the subject dealt with may participate in this preparatory work. International, goverxmental and non-
governmental organizations liaising with the IEC also participate in this preparation. |EC 22 laborates closely
with the International Organization for Standardization (ISO) in accordance with co. dition determined by
agreement between the two organizations.

The formal decisions or agreements of IEC on technical matters express, as r>arly ¢ s possible, an international
consensus of opinion on the relevant subjects since each technical commiti.e has representation from all
interested IEC National Committees.

IEC Publications have the form of recommendations for international s -.~nd are accepted by IEC National
Committees in that sense. While all reasonable efforts are made . ens re that the technical content of IEC
Publications is accurate, IEC cannot be held responsible for th2 wg/ in which they are used or for any
misinterpretation by any end user.

In order to promote international uniformity, IEC National Cumm.tees undertake to apply IEC Publications
transparently to the maximum extent possible in their /nationz’ and regional publications. Any divergence
between any IEC Publication and the corresponding natio. al o' regional publication shall be clearly indicated in
the latter.

IEC itself does not provide any attestation of cor formity. Independent certification bodies provide conformity
assessment services and, in some areas, acci s 0 IEC marks of conformity. IEC is not responsible for any
services carried out by independent certificatinn oauics.

All users should ensure that they have th¢ la’est edition of this publication.

No liability shall attach to IEC or its ¢ -ecic=z, employees, servants or agents including individual experts and
members of its technical committees anu 'EC National Committees for any personal injury, property damage or
other damage of any nature wk>tsover, whether direct or indirect, or for costs (including legal fees) and
expenses arising out of the schlicalon, use of, or reliance upon, this IEC Publication or any other IEC
Publications.

Attention is drawn to the 'lormauve references cited in this publication. Use of the referenced publications is
indispensable for the ~_=rec. application of this publication.

Attention is drawn tc the )ossibility that some of the elements of this IEC Publication may be the subject of
patent rights. IEC shall ~ot be held responsible for identifying any or all such patent rights.

Internationial Ctandard IEC 61788-22-1 has been prepared by IEC technical committee 90:
Superconductiviyy.

Tilis wiinqual version (2019-08) corresponds to the monolingual English version, published in
201.,.07.

I e text of this standard is based on the following documents:

FDIS Report on voting
90/388/FDIS 90/391/RVD

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

The French version of this standard has not been voted upon.
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This document has been drafted in accordance with the ISO/IEC Directives, Part 2.

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

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

e reconfirmed,

e withdrawn,

e replaced by a revised edition, or

e amended.
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INTRODUCTION

Superconductivity offers various possibilities for the realization of sensing and detection of a
variety of measurands. Several sensors and detectors have been developed, exploiting
features like superconducting energy gaps, sharp normal-superconducting transition,
nonlinear /-V characteristics, superconducting coherent states, and quantization of magnetic
flux. All these properties can be influenced by the interaction with electromagnetic fields,
photons, ions, etc. Superconducting sensors and detectors have extremely high performance
for energy resolution, time response, and low noise, most of which cannot be realized by any
other phenomena.

The word "sensor" is normally used for measuring stationary or slowly chaiaing
electromagnetic fields, physical quantities such as current and temperature. On the oti.>r
hand, the word "detector" is normally used for single quanta such as photons from infiare ! to
y-rays and individual particles. However, the boundary between "sensor" and "dcteci.r" is
ambiguous. In this document, therefore, both "sensor" and "detector" are used. Acditic.ally, a
detector using a sensor is possible, for example, X-ray detector using transition eage sensor
(TES) that measures temperature rise due to the deposition of measurand =nergy. In this
document, for example, the terminology "transition edge sensor X-ray det=ctu." is used for X-
ray detection using TES.

Superconducting sensors and detectors have been applied to a arirty of fields including
medical diagnosis, telecommunications, mineral exploraticn, aswonomical instruments,
quantum information processing, and analytical instruments. =cr.users, IEC standardization is
necessary because there is confusing terminology, thai2 e no graphical symbols for
diagrams, and no test methods.
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SUPERCONDUCTIVITY -

Part 22-1: Superconducting electronic devices —
Generic specification for sensors and detectors

1 Scope

This part of IEC 61788-22-1 describes general items concerning the specification.. for
superconducting sensors and detectors, which are the basis for specifications given ii. oti.ar
parts of IEC 61788 for various types of sensors and detectors. The sensors and dotec‘ors
described are basically made of superconducting materials and depend on suparconaccting
phenomena or related phenomena. The objects to be measured (measura ds) irclude
magnetic fields, electromagnetic waves, photons of various energies, electrcns, ions,
a-particles, and others.

2 Normative references

The following documents are referred to in the text in such a way iat some or all of their
content constitutes requirements of this document. For dctel references, only the edition
cited applies. For undated references, the latest edition of the . aterenced document (including
any amendments) applies.

IEC 60027 (all parts), Letter symbols to be used in 2lec‘rical technology
IEC 60050-815, International Electrotechnical Vocabulary — Part 815: Superconductivity

IEC 60417, Graphical symbols for use 2. 2quipment (available at: http://www.graphical-
symbols.info)

IEC 60617, Graphical symbols fcr «'agrams (available at: http://std.iec.ch/iec60617)

ISO 1000, S/ units and reror.mendations for the use of their multiples and of certain other
units

ISO 7000, Graphic=l sy,mbols for use on equipment — Registered symbols (available at:
http://www.graphical-.vinbols.info)

3 Terms and definitions

Fer th= rurposes of this document, the terms and definitions given in IEC 60050-815 and the
follcwing opply.

IO and |IEC maintain terminological databases for use in standardization at the following
addresses:

e |EC Electropedia: available at http://www.electropedia.org/

e |SO Online browsing platform: available at http://www.iso.org/obp
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