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equipment. Solutions to these problems are necessary and can be
expected to have substantial economic impact. It is therefore
necessary that all of the available expertise be assembled to dis-
cuss them.

While TC 77 is concerned with some rather special problems
at the moment, at the meeting in Bucharest the delegates were
surveyed with regard to their general interest in other problems.
The response was substantial. Included were problems in tele-
control, industrial equipment, electronic data processing con-
trol, radio communications, machine tools, medical equipment,
and other areas. The spectrum of interest extended well into the
megahertz range and clearly overlaps the areas of concern of
CISPR in many respects. Just how this work will be developed
in the future is the subject of study of a special Committee of
Action working group.

It is perhaps of interest to speculate on standards develop-
ments in the immediate future. First, the need for industrial
standards will be met in large measure by reference to the basic
techniques used in controlling radio interference. For example,
the fundamental basis for setting limits for protection of broad-
casting has been levels of field strength to be protected. For the
development of electromagnetic compatibility standards, clearly
the criteria can be different. In industrial areas the objective is
not the protection of broadcasting field strengths, but the
obtaining of mutually compatible levels of emission and suscep-
tibility. Although these may vary from industry to industry and
from one location to another location in any given industry, there

is surely a need for standards that can be invoked generally.
These standards cannot be set independently of those applied

in broadcasting, since industrial equipment is already limited
for this purpose. But, because of its location, it is permitted
higher emission levels than in the home. In line with this, sen-
sitive equipment used must have good susceptibility (immuni-
ty) characteristics, but a rational basis for establishing appropri-
ate limits does not yet exist.

The program for this symposium contains a large number of
papers which directly relate to this question of setting standards
for achieving electromagnetic compatibility in various specific
environments including urban, industrial and commercial areas,
hospitals, aircraft and other, including pertinent measurement
techniques. It is clear that rapid advances can be expected in the
near future. 

Practitioners in the field can look to opportunities to con-
tribute to these efforts in the future, and they will be stimulat-
ed quite substantially by the outputs of these efforts.

Editor’s Note: This speech was the Keynote Address given by Dr.
Ralph Showers at the 1st Symposium and Technical Exhibition on Elec-
tromagnetic Compatibility held in Montreux, Switzerland, from May
20-22, 1975.  At the time, Dr. Showers was with the Moore School of
Electrical Engineering, University of Pennsylvania, Philadelphia, PA.
Dr. Showers was active as the Chair of CISPR as well as the Chair of
the American National Standards Institute (ANSI) Accredited Stan-
dards Committee C63® (electromagnetic compatibility). EMC

The Seventh Most Referenced Transactions
Paper of the EMC Society
Daniel D. Hoolihan, History Committee Chair

INTRODUCTION
As the devoted readers of the History section of the EMC
Newsletter know, as a carryover to the 50th Anniversary Cel-
ebration of the EMC Society of the IEEE (1957-2007), we are
republishing past top papers in the IEEE Transactions on Elec-
tromagnetic Compatibility. In the six previous Newsletters, we
have published the first six most referenced papers, which
are, respectively:

1. “Transient Response of Multiconductor Transmission
Lines Excited by a Nonuniform Electromagnetic Field;”
EMC-22, No. 2, May – 1980, Page 119 by A. K. Agraw-
al, H. J. Price, and S. H. Gurbaxani.

2. “Absorbing Boundary Conditions for the Finite-Differ-
ence Approximation of the Time-Domain Electromagnet-
ic Field Equations;” EMC-23, No. 4, November – 1981,
Page 377 by Gerrit Mur.

3. “Generation of Standard Electromagnetic Fields Using
TEM Transmission Cells;” EMC-16, No. 4, November –
1974, Pages 189 -195 by Myron (Mike) L. Crawford.  

4. “Frequency Response of Multiconductor Transmission

Lines Illuminated by an Electromagnetic Field,” EMC-18,
No. 4, November – 1976, Pages 183-190 by Clayton R.
Paul.

5. “Statistical Model for a Mode-Stirred Chamber,” EMC-33,
No. 4,  November – 1991, Pages 366-370 by Joseph G.
Kostas and Bill Boverie.

6. “Correction of Maxwell’s Equations for Signals I,” EMC-
28, No. 4, November -1986, Pages 250-258 by Henning
Harmuth.

In this issue, we are publishing the seventh Most-Referenced
EMC Society Transactions paper of the first fifty years of the
EMC Society and it is written by Dennis A. Hill, Mark T.
Ma, Arthur R. Ondrejka, Bill F. Riddle, Myron L. Crawford,
and Robert T. Johnk.

The title of the paper is “Aperture Excitation of Electri-
cally Large, Lossy Cavities” and it was first published in the
IEEE Transactions on EMC in Volume 36, No. 3 in August
1994.

Again, we hope you take the time to read and appreciate
the significance of this historical technical article.
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REVERBERATION CHAMBER 
THEORY/EXPERIMENT SHORT COURSE

March 30-April 3, 2009
OKLAHOMA STATE UNIVERSITY

Location: OSU-Stillwater, OK
Time: 8.00AM to 5.00PM

Fee: $2500 if registered before February 27, 2009
$2750 if registered after February 27, 2009

4.0 CEUs/40 PDHs
http://rc-course.okstate.edu

Host
The course is hosted by the School of Electrical and Computer Engineering of Oklahoma State University.  Technical and equip-
ment support is provided by the Naval Surface Warfare Center, Dahlgren Division (NSWCDD), Dahlgren, VA.

About the Course
Several standards including MIL-STD-461E, RTCA DO 160D, IEC 61000-21, and SAE J551/J113 permit the use of reverberation
chambers for EMC certification testing.  This course is designed for engineers and technicians who will be involved in radiated emis-
sion or immunity testing of commercial or military systems using reverberation chambers.  The course will also be valuable to per-
sonnel evaluating the use of reverberation chambers as a complement to or replacement for other types of radiated test facilities.

The theory portion covers the statistical nature of reverberation chamber testing, characterization of the EM test conditions, and the
tradeoff between uncertainty in test results and test time. The experimental portion includes demonstrations, test setups and instru-
mentation, statistical sampling techniques (mechanical tuner operation and frequency sweeps), and chamber characterization and
calibration measurements.  While the experimental portion includes reverberation chamber demonstrations it consists primarily of
a series of hands-on experiments conducted in small groups of four to five people.  The notes format includes the objective, a descrip-
tion of the experiment, instrumentation, test setup, procedures, and room for specific measurements, analyses, results, and conclu-
sions. The experiments and demonstrations are conducted in the small (2.5 x 4 x 7 feet) OSU reverberation chamber and an ETS-
Lindgren SMART 80 chamber. The small chamber, constructed in-house by OSU students for less than $1000, indicates the flex-
ibility of the reverberation chamber concept.  The small chamber can be used for radiated immunity and emission testing above 1
GHz in accordance with several standards.  The chamber demonstrates the statistical equivalence of the electromagnetic environ-
ment in all conductive cavities independent of size and construction materials. Participants will have a thorough understanding of
the operation of a reverberation chamber for EMC testing. They will have developed a test plan for an immunity test with speci-
fied conditions and objectives.  They will also have a permanent record of data collected and analyzed, and an extensive set of notes.

Contact
Dr. Charles F. Bunting. Email: reverb@okstate.edu
Dr. Gus Freyer. Email: gfreyer@earthlink.net

EMC
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