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Herman Schwan selected for 1985 D' Arsonval Award 

I 
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Herman Schwan was born in Aachen, Germany in 
1915 and studied at the University of Frankfurt 
and later conducted research at the Max Planck 
Institute of Biophysics in Frankfurt. He moved to 
the United States in 1947 to join the U.S. Navy 
Aeromedical Equipment Laboratory in Philadel
phia before accepting a position as assistant pro
fessor of physics in medicine at the University of 
Pennyslvania in 1950. Two years later he was 
appointed assistant professor of electrical engi
neering and rapidly became a leading figure in the 
design of interdisciplinary education in biomedical 
electrical engineering. 

In the course of his career, Herman Schwan has 
conducted research on the biophysics of non
ionizing radiation, measured and interpreted the 
dielectric properties of biological systems as they 
vary over a wide frequency range, explained elec
trode polarization phenomena in both time and 
frequency domains, and investigated the ultra
sonic properties of biological tissue. In addition 
to these experimental and theoretical studies, he 
is responsible for development of high precision 
techniques for determining the dielectric and 
acoustical properties of biological materials. 

He has published over 200 scientific papers and 
presented nearly 300 lectures and papers at 
national and international meetings. He is a 
founder of both the Biophysical Society and the 
Biomedical Engineering Society, a member of the 
National Academy of Engineering and the Max 
Planck Society, and has served as visiting profes
sor at the University of California, Berkeley and 
the University of Frankfurt. 

Professor Schwan is a scientific leader and an 
educator whose strength comes from his accom
plishments. In its infancy, he strongly shaped the 
field of bioelectromagnetics. The field in gener
al, and many of its active parttcipants individual
ly, owe muc:i to P.:erman Schwan's guidance and 
i:idvice. 

1985 D' ARSONV AL A WARD 



ARSENE D'ARSONVAL 

At the request of Editor Richard D. Phillips, Don 
Justesen and Bill Guy are composing a brief 
history of Arsene D'Arsonval for an upcoming 
issue of Bioelectromagnetics. Because D' Arsonval 
is the namesake of the medal that will represent 
the Society's most prestigious award in recogni
tion of individuals of scientific excellence, many 
of BEMS' members have requested information on 
his personal background and on his scientific and 
professional accomplishments. 

As befits the multidisciplinary membership of 
BEMS, D'Arsonval was a man for all scientific 
seasons, having pursued formal studies that quali
fied him as physicist, physiologist, and physician. 
His preceptors included the renowned Claude 
Bernard. During his long life-nearly ninety years 
that spanned the later 19th and early 20th cen
turies-he was a prodigious inventor, innovator, 
and entrepreneur. His credits as creator include 
diathermy, cell-culturing apparatus, and the gal
vinometer movement that bears his name. 
D' Arsonval also found time to enter politics and 
serve a distinguished term as mayor of his home 
town. 

About the only mystery surrounding D'Arsonval is 
the absence of acclaim and recognition due him 
beyond the borders of France. However, the 
several biographies of D' Arsonval that have been 
published in the French language-his name is not 
to be found in the Encyclopaedia Britannica!-
help dispel the mystery. It seems it was 
D'Arsonval's fortune that his major moves and 
accomplishments occurred during periods of inter
national warfare. For example, his death in 
December of 1940 would have been memorialized 
by an international convocation but for the Nazi 
occupation of France. Even so, he received 
France's highest award, the Grand Cross of the 
Legion of Honor. 

BEMS BOARD MEETS 

Don Justesen 
9 January 1984 

The Board of Directors held its winter meeting on 
11 & 12 Jan 85 at the Meridien Hotel in New 
Orleans. One of the principal actions of the board 
was to select Professor Herman Schwan to be the 
first recipient of the D'Arsonval Award instituted 
last year by the Society. Two articles elsewhere 
in this issue report on the Award. Other items of 
business are summarized below. 
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1. The D'Arsonval award may not be awarded 
posthumously. The Board acted to revise nomina
tion procdures to ('.equire that a nominee be living 
at the time of nomination. 

2. The University of Wisconsin-Madison was 
selected as the site for BEMS 86. In a related 
action the Board agreed that in selecting sites for 

future meetings, large-city sites would be 
selected only every other year. In intervening 
years, either a university or a secluded resort site 
would be selected. 

3. Membership in the Society has been fairly 
constant over the past few years showing a slight 
increase this year to a total of 517 members. 

4. The annual student paper award was renamed 
to honor Curtis C. Johnson, one of the founding 
members of the Society. The award was named 
after Professor Johnson in recognition of his many 
contributions to both graduate and undergraduate 
education. 

5. The Board took a number of actions to deal 
with an anticipated budget deficit in 1985 that 
might reach $10,000. The registration fee for the 
annual meeting was increased from $125 to $135 
for members, and to $170 for nonmembers. A 
one-day registration option will be available for a 
fee of approximately two-thirds the full regis
tration fee. Emeritus and student members may 
register for a reduced fee of $25. Dues of Society 
membership will also be increased for 1986 from 
$35 to $45, which is the first increase in dues in 
over five years. 

6. The Board sought other ways to cut expenses 
by reducing expenditures for audiovisual equip
ment and audiovisual personnel at the annual 
meeting, by holding a luncheon instead of dinner 
at the annual meeting, by reducing subsidies to 
Board members for meals at board meetings, and 
by requiring Board members to pay their own 
travel to the board meeting held in conjunction 
with the annual meeting. The Society will contin
ue to pay travel expenses for those members 
attending the winter board meeting who require 
support in order to attend. 

7. Jack Acuff announced that the Society now 
has a Visa and Mastercharge account so that dues 
and meeting registration fees may now be charged 
by an individual. Future registration and dues 
forms will reflect this possibility. 

The BIOELECTROMAGNETICS Society Newsletter is 
published approximately ten times per year and distri· 
buted to all members of the Society. Information regard· 
ing the Society may be obtained by writing the Society 
Headquarters at I Bank Street, Gaithersburg, MD 20878. 
Institutions and libraries may subscribe to the Newsletter 
at an annual cost of $35 ($45 for overseas subscriptions). 

The Newsletter serves the membership and subscribers in 
part as a forum for the presentation and discussion of 
ideas and issues related to bioelectromagnetics research. 
It is intended that ideas and issues will be presented on 
which a consensus has not been reached. Accordingly, all 
submissions to the Newsletter are signed and reflect the 
individual views of the authors and not official points of 
view of the Society or of the institutions with which the 
authors are affiliated. The Society solicits contributions 
to the Newsletter from its members and others in the sci· 
entific community. News items as well as short research 
notes and book reviews are welcome. Submit items for 
consideration for publication to Michael Marron, Editor 
REMS Newsletter, P. 0. Box 3651, Arlington, VA 22203. 



Continued from p. 2 ... 

8. The Board approved purchase of an IBM PC 
computer to handle mailing lists and accounting 
for the Society. The PC will replace the Society's 
Alpha Micro computer for which there is very 
little office software available. Individuals or 
organizations interested in purchasing a used 
Alpha Micro (Motorola 68000-based computer) 
having 10 MB of hard disk storage (5 MB fixed and 
5 MB removable) should contact Jack Acuff at 
BEMS Headquarters. 

9. The Board approved formal participation in 
BEMS 85 by the Bioelectrochemical Society, BES. 
BES members will organize a symposium at BEMS 
85. A corresponding effort is being planned by 
European BEMS members for participation in the 
BES annual meeting which will be held two. weeks 
after BEMS 85 in Bologna, Italy; announcement 
appears elsewhere in this issue. BES members 
attending BEMS 85 will be able to register at 
member rates. 

STUDENT TRAVEL AWARDS FOR BEMS 85 

Through a generous grant from the Office of 
Naval Research, funds will again be available to 
help students attend the BEMS Annual Meeting in 
San Francisco, June 16-20, 1985. 

To Apply: You must have been a full time student 
for at least part of the period June 1984-June 
1985. Your application should consist of a letter 
to Mr. Jack Acuff, Executive Director, BEMS, 
One Bank Street, Suite 307, Gaithersburg, MD 
20878. You should specify the amount of your 
request and explain its justification. Your advisor 
should write a supporting letter certifying your 
eligibility. If you are presenting a paper, enclose 
the abstract. The deadline for applications is 
May 1, 1985 .. 

Selection Procedure: The applications will be for
warded to the Awards Committee who will make 
the final decision. The criteria in descending 
order of importance are: 

1. Whether you are presenting a paper at the 
conference 

2. The extent and nature of cost-sharing by 
your institution 

3. How near you are to completing your degree 
requirements 

4. Any other supporting information provided 
by your advisor 

Awards will be announced by May 15, 1985. 

For more information, contact Mr. Acuff at (301) 
948 - 5530. 

U OF COLORADO WINS FDA CONTRACT 

The Food and Drug Administration has awarded a 
24-month contract to the University of Colorado's 
Department of Electrical and Computer Engineer
ing to investigate responses of mammalian brain 
tissue to radiofrequency (rf)/microwave radiation. 

Central nervous system functions, such as elec
trophysiology and behavior, have proven to be 
uniquely sensitive indicators of the detrimental 
effects of a variety of toxic agents including 
rf/microwave radiation. Little experimental work 
has been done, however, in the rf/microwave area 
using behavior or some other biological response 
that provides information on threshold levels, and 
there has been almost no work indicating the 
relationship between time and intensity of expo
sure. The objective of the University of Colorado 
study is to provide such time-intensity threshold 
information which is vital to the establishment of 
safe levels for human exposure to microwave 
radiation. 

The principal investigator for the contract, 
Howard Wachtel, Ph.D., will perform initial 
studies to determine threshold levels of 2450-MHz 
microwave radiation which can produce electro
physiological responses in slices of mouse brain 
tissue. Dr. Wachtel will subsequently examine 
other frequencies to determine whether the 
observed effects are frequency dependent. The 
initial results will be used as a basis for a series 
of tests to determine the relationship between the 
above-mentioned in vitro responses and the in 
vivo behavioral responses of mice to microwave 
radiation. In addition, in vitro studies will be used 
to investigate time-intensity relationships. 

For additional information about the project, 
please contact Mays Swicord, Division of Life 
Sciences (HFZ-113), Center for Devices and 
Radiol~gical Health, 5600 Fishers Lane, 
Rockville, MD 20857, telephone (301) 443-7132. 

[DRH Bulletin Vol. XVIII, No. 10 October 1984.] 

CORRECTION 

There is an error in two of the equations in the 
article "West German EMF Exposure Standard," 
Newsletter No. 55. On page 3, the equation for 
the electric field strength for exposures greater 
than 6 minutes (3 GHz to 12 GHz) should read: 

E = 100 (f/3000)½ V /M 

and for the magnetic field: 

H = 0.25 (f/3000)½ A/M. 
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EMF INTERACTION MECHANISM 
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The Bioelectromagnetics Society /Union Radio 
Scientifique Internationale (BEMS/URSI) Open 
Symposium held in Florence, Italy, in August 1984 
was well attended by Europeans and Americans 
alike. However, since it came less than 2 months 
after the annual BEMS meeting in Atlanta, it did 
not contain a spectacular amount of new ma
terial. But there were a few notable exceptions. 
This article focuses on a new theory of electro
magnetic (EM) interaction developed in West Ger
many and formally presented for the first time in 
Florence. 

Background 

Over the past decade, there have been several 
reports of unusual biological sensitivity to elec
tromagnetic fields at millimeter-wave frequen
cies between 40 and 100 GHz (Webb, 1969; Dev
yatkov et al., 1974; Grundler and Keilmann, 1978 
and 1983). These findings are unique for several 
reasons - particularly because of their consis
tency and reproducibility. Large users of EM 
energy, such as the US Department of Defense, 
have been concerned because of the biological 
effects that occur at very low threshold levels 
and that appear to give resonances with narrow 
linewidths at fixed frequencies. These findings, if 
found to be detrimental, could affect the oper
ational requirements of a number of military and 
industrial systems currently in use or being 
planned. I reported last year on a special sym
posium in Herrsching, West Germany, that dealt 
exclusively with millimeter-wave research (Euro
pean Scientific Notes 83-3:119, 1984). I recom-
mend that article as background reading for those 
interested in better understanding the nature of 
the biological problems presented by this type of 
EM energy. A synopsis appeared in BEMS News
letter No. 46, Feb. 1984. 

Much of the impetus for millimeter-wave re
search has resulted from predictions by the UK's 
H. Frohlich, who postulated the existence of 
nonlinear vibrational modes in large, complex 
macromolecules such as DNA (Frohlich, 1968 and 
1972). However, Fritz Keilmann (Max Planck 
Institute), whose research with yeast cells gave 
reproducible evidence of nonlinearity, does not 
appear to be satisfied that Frohlich's model ad
equately explains the very low energy transitions 
that lead ultimately to higher order biological 
responses. Keilmann is, therefore, developing a 
completely new interactive model that he feels 
will be more comprehensive and will explain bet
ter the nonthermal resonance behavior that has 
been observed at millimeter-wave frequencies. It 
was this model that he presented in Florence and 
that I will attempt to outline in general terms. 

Interactive Model 

Keilmann bases his model largely on the well
accepted concepts underlying electron spin reso
nance spectroscopy and borrows heavily from the 
work of El Sayed (1974), McGlynn et al. (1969), 
and others. He disregards free radical infor
mation but takes into account molecules or 
intermediate complexes that have two or more 
unpaired electrons which, in addition to exhibiting 
paramagnetic resonance in high magnetic fields, 
offers the possibility of microwave transitions in 
the absence of an external magnetic field. 

Keilmann begins by looking at triplet molecules 
which possess three substates -- X, Y, and Z. 
These substates differ in energy, if the molecular 
symmetry is not cylindrical, because of the mutu
al magnetic interaction of two unpaired electrons. 
Any two of the substates are connected by mag
netic dipole transitions, as pointed out by El 
Sayed (1974). In organic molecules with dominant 
spin-spin interaction, the transition frequencies, 
Vij, are low (on the order of 3 GHz). However, 
these transition frequencies can be over 40 GHz 
in molecules with tight orbitals. As an example, 
in benzenesulfonitrene it is 43.5 GHz (McGlynn, 
1969). Some types of transition metal ions of 
porphyrin-type molecules have strong spin-orbit 
interactions that give rise to frequencies above 
200 GHz. Keilmann feels that such metallo
proteins might be critical because of the central 
role of metal ions in enzymatic functions. 

In cases where thermal equilibrium occurs at 
room temperature, the triplet substates are es
sentially equal in number. When nonthermal sub
state populations occur, they relax toward equil
ibrium through "spin-lattice" processes without 
giving off radiation. The time of these relax
ations is known to be on the order of 1 seconc::l at 
temperatures below physiological levels. Not 
much is known about the time for these relax
ations at these higher levels -- except that they 
should be shorter. 

Nonthermal populations of triplet substates char
acteristically appear when triplet molecules are 
formed. They may form by one of two mecha
nisms: optical or chemical. The former involves 
the radiationless decay of a photoexcited singlet 
molecule. This type of transition is substate
selective according to rules of symmetry, in that 
substates that tend to conserve angular momen
tum are preferentially populated. Analogous rules 
of selection are in force for the formation of 
triplet molecules by the chemical route. 

There is also substate selectivity in the opposite 
case, that of annihilation of triplet molecules -
for example, when there is a subsequent chemical 
reaction or a return to ground state through 
emission of a photon (phosphorescence). -
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Since these types of transitions occur with rather 
fixed and critical lifetimes, Keilmann is suggest
ing that microwaves could alter the triplet reac
tion rate if they impinge on these molecules and 
if they are of a frequency that permits exact 
"resonance" with the triplet energies. It is pos
sible that the rates are important in metabolic 
processes but may not be life threatening to an 
organism. Thus it is perhap_s easy. to sp~cul~te 
that such interaction mechanisms might give rise 
to some of the resonant effects that Keilmann 
and others have seen experimentally. 

Finally, Keilmann claims that his model predict~ a 
rather specific behavior of the observed bio
effects in the presence of external DC magnetic 
fields of approximately 100 Gauss. He feels that 
both resonant microwave fields and DC magnetic 
fields might, through consideration of these highly 
specific interactions, offer possible analytical and 
diagnostic applications in that they could serve ~s 
a "fingerprint" to identify the target molecule m 
the biochemical pathway. 

Conclusion 

Is Keilmann on to something? I don't know; that 
remains to be seen. He indicates that in the 
coming months he is going to attempt to fine tune 
this model and conduct experiments that he hopes 
will strengthen it. He is also going back over 
past experiments and reanalyzing them in light of 
this new thinking. 

T. C. Rozzell 
ONR-London 
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.............. BULLETIN ............. . 

The Health Effects Research Laboratory of 
EPA in Research Triangle Park, NC has lost its 
funding for FY 86. No funds have been 
included for bioelectromagnetics research at 
EPA in the President's budget submitted to 
Congress earlier this month. This is the second 
time in three years that the laboratory has been 
"zeroed out". Discussions with Laboratory 
personnel indicate they are not sanquine about 
prospects for restoration of funds. 

ELF: HOT TISSUE? 

Benedetto Supino is a very unusual 16-year-old. 
His mere presence seems to cause things to burst 
into flames. The son of a carpenter near Rome, 
Benedetto's strange condition nearly cost him his 
life once when his bedclothes suddenly burst into 
flames while he was sleeping. In another in
stance, while he was waiting in his doctor's office 
for an appointment, the newspaper he was reading 
burst into fire. He's also been blamed for short
circuiting the electricity in his home. 

"All bodies generate low voltage electricity," ex
plains Professor Enrico Malizia of Rome Uni
versity, who is studying the case. "Perhaps this 
boy has the capacity to radiate it. We need to run 
tests." 

Evidence collected by the Phoenix Foundation 
indicates that people such as Benedetto do indeed 
radiate "intense amounts of electromagnetic en
ergy," some of which may be in the infra-red 
range which includes heat waves. Researchers 
have documented more than 150 cases of spon
taneous human combustion, but still have no ex
planations. 

"Since Benedetto's bedclothes caught fire," ex
plains his father, Vittorio, ''his mother or myself 
have stayed up all night to watch him in case it 
happens again." 

One of the most bizarre cases of this phenomenon 
involved a Dr. John Bentley, who was relaxing at 
home in his easy chair in Pennsylvania in 1966 
when he suddenly turned into a human torch. 
Within minutes there was nothing left of him but 
part of his leg, a pile of ashes and a hole three 
feet in diameter that was burned into the floor. 

"Research in the field of Extremely Low Fre
quency (ELF) energy is very new," says Phoenix 
Foundation Director Jim Moore. "We have reason 
to believe some of life's more mysterious events, 
such as spontaneous human combustion, may be 
caused by intense bursts of ELF radiation. What 
we don't know is what triggers this energy 
explosion-whether it is chemical in nature, or 
caused by diet or by factors in the immediate 
environment. We can only continue our research 
and hope for an answer. Obviously, the bodies of 
those involved somehow act as conductors or 
conduits through which this intense energy 
passes." 

[Reproduced from The Omega Report, a publica
tion of the Phoenix Foundation, 1501-B Compton 
Avenue, Nashville, Tennessee 37212, Vol. 3, No. 4, 
August - September 1983.] 
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The World Health Organization's (WHO) and Inter
national Radiation Protection Association's 
(IRP A) criteria document on extremely low fre
quency (ELF) radiation recommends limiting long
term exposures to "levels as low as can be reason
ably achieved," especially for the general popula
tion, until more is known about ELF biological 
effects. 

The newly released report concludes that, "It is 
not possible from present knowledge to make a 
definitive statement about the safety or hazard 
associated with long-term exposure to sinusoidal 
electric fields in the range of 1-10 kV /m," al
though there is no need to limit access to areas 
which will result in "intermittent exposure" to 
electric fields below 10 kV /m. 

The 131-page document, prepared by a joint 
WHO-IRPA committee, provides an overview of 
bioeffects research for 0-300 Hz radiation and 
offers tentative conclusions about the signifi
cance of reported findings. For example, the au
thors state that cellular, physiological and be
havioral effects observed in in vitro and animal 
studies cannot be extrapolated to humans, al
though these studies "serve as a warning that 
unnecessary exposure" to these fields should be 
avoided. 

The committee stresses that current knowledge of 
the mechanism of ELF biological interaction is 
very limited and that as yet there is no theory to 
predict the effects of exposure. Therefore, it 
recommends more basic research and more epid
emiological studies. In fact, the committee goes 
so far as to call the need for "well done" epidemi
ological studies "imperative." 

Epidemiological studies by Wertheimer and Lee
per, Tomenius et al., Milham, Wright et at., 
Coleman et al., McDowell, and Vagero and Olin -
all of which found an increased incidence of 
cancer among exposed populations ... - are 
flawed, according to the report. Although the 
data from these researchers "cannot be 
dismissed," the committee believes that "there 
must be considerable study before they can serve 
as useful inputs for risk assessment." They note 
that adverse effects from exposure to ELF levels 
normally found in the environment or the work 
place ''have not been established." The report 
[also] states that direct interference with cardiac 
pacemakers has not been reported in fields below 
2.5 kV/m .•. 

Environmental Health Criteria 35: Extremely Low 
Frequency (ELF) Fields, evolved from drafts pre
pared over a four-year period by a number of 
experts, including Dr. W.R. Adey, Dr. P. Czerski 
and J.C. Villforth of the U.S.; Drs. M.G. Shandala 
and V. Akimenko of the U.S.S.R.; and members of 
the WHO-IRPA joint ELF committee under the 
chairmanship of Dr. M. Repacholi of Australia. 

The other committee members and their home 
countries are: Dr. J. Bonnell, England; Dr. B. 
Bosnjakovic, The Netherlands; Dr. J. Cabanes, 
France; Dr. M. Grandolfo, Italy; Dr. B. Knave, 
Sweden; Dr. J. Kupfer, German Democratic Re
public;. Dr. R. Phillips, U.S.; Dr. A. Portela, 
Argentina; Dr. A. Sheppard, U.S.; A. Duchene, 
France; G. Ozolins, Switzerland; and Dr. M. 
Shore, U.S., served as the committee's secre
tariat. 

The document will soon be available in the U.S. 
from the WHO Publications Center, 49 Sheridan 
Avenue, Albany, NY 12210, or in Canada from the 
Canadian P~blic Health Association, 1335 Carling 
Avenue, Suite 210, Ottawa, Ontario KlZ SNS. Or 
contact the WHO Distribution and Sales Service 

' 1211 Geneva 27, Switzerland. 

[Reprinted with permission from the December 
1984,issue of Microwave News, a New York City -
based newsletter.] 
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Wrong hypotheses, rightly worked, have produced 
more useful results than unguided observation. 

Augustus de Morgan 

IEEE ISSUE ON BIOELECTROMAGNETICS 

IEEE Engineering in Medicine and Biology Maga
zine plans to publish a special issue on the "Bio
logical Effects of Electromagnetic Radiation." 
This issue, scheduled for June 1986, will consist of 
eight to ten articles reviewing some of the impor
tant aspects of the field and its implications for 
man. Selected authors are to write a succinct 8-
10 page (double spaced) article with two or three 
illustrations summarizing an important aspect of 
the field. 

Some of the areas of interest are: Worldwide 
safety standards, environmental and occupation
ally encountered fields, behavioral effects, drugs
microwave interaction, cataractogenic effects, 
genetic and teratogenic effects, immunologic 
effects, frequency and power windowing mech
anisms of interaction, effects of low lev'e1 mag
n~tic fi~lds, hypertherm ia and cancer therapy, 
d1agnost1c and therapeutic applications, etc. 
Prospective authors are requested to contact the 
gue_st editor if they are interested in writing an 
article on any of the above topics or another topic 
of importance in the field. Completed manu
scripts will be due November 1, 1985. Guest 
editor: Om P. Gandhi, Department of Electrical 
Engineering, University of Utah, Salt Lake City, 
Utah, 84112, (801) 581-7743. 
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MEETINGS 

BEMS MINI-SYMPOSIUM IN BOLOGNA 

The US Office of Naval Research, London, is fund
ing a special symposium on bioelectromagnetics 
this summer. This small, thematic symposium will 
be held within the Eighth International Symposium 
on Bioelectrochemistry and Bioenergetics, which 
will be held in Bologna, Italy, from June 24-29, 
1985 and is sponsored by the Bioelectrochemical 
Soci~ty (BES) and the Italian Group of Bio
energetics. 

The "mini-symposium," arranged in cooperation with 
The Bioelectromagnetics Society (BEMS), will deal 
with the influence of electric and electromagnetic 
fields on organized biological structures. Recently, 
the linking of biochemical processes (e.g., oxidative 
phosphorylation) to ion transport and membrane 
potentials has suggested that membrane processes 
play a central role in many cellular mechanisms. 

In the last few years, electric fields have been 
successfully used to stimulate bone growth, leading 
to the healing of recalcitrant fractures and to nerve 
regeneration. These results suggest that an under
standing of the effects of electric fields on cell 
membranes will be important in the solution of 
many medical problems. 

These and related studies have been going on mainly 
in three separate scientific groups. BES, which 
developed in Western Europe, has focused on the 
biophysical and physical chemical aspects of the 
problems. BEMS, which developed in the US, has 
approached these problems from an electrical engi
neering and biophysics point of view and has been 
primarily interested in high-frequency and micro
wave effects. The Bioelectrical Repair and Growth 
Society, also from the US, is clinically oriented and 
has tended to emphasize complex biological effects 
rather than fundamental mechanisms. Much can be 
gained from an interaction of scientists who consi
der the same problems from different points of 
view. Recent developments suggest that the time is 
ripe for an interdisciplinary meeting where in-depth 
discussion can be stimulated. 

These and other considerations led BES and BEMS to 
plan this mm1-symposium. One session of this 
symposium will be held on each of the days of the 
general meeting. The sessions and the topics to be 
discussed are as follows: Dielectric Properties of 
Biological Systems (Introduction and Overview, Bio
polymers and Water, Cells, Cell Membranes); Mem
branes (Transport Processes), Lipid Bilayers, Elec
trical Double Layers, Ionophores and Channels); Bio
chemical Processes Related to Ion Transport (Na-K 
A TPase, Electron Transport, Phosphorylation, Ef
fects of External Fields); and Nerve Function 
(Excitable Cells, Nerve Regeneration, Retinal Cells, 
Neuro-Transmitter Release). See C&lendar for point 
of contact. 

15th EUROPEAN MICROWAVE CONFERENCE: 
September 9-12, Palais des Congres, Paris, 
France. Conference in cooperation with SEE, 
EUREL, IMP!, URSI and IEEE. All aspects of 
microwaves will be considered. Papers are sought 
describing work not previously published which 
can be either theoretical, technological or appli
cations oriented. Special emphasis will be placed 
on systems in general (i.e. telecommunications, 
military, etc.). In particular, emphasis will be 
placed on the impact of systems requirements on 
R&D programs which covers the components, 
devices and circuits including hybrid and 
monolithic, plus the evolution of systems due to 
new devices, such as cellular radio, radiometers, 
satellite paging, navigation aids, and microwave 
imaging. See calendar for point of contact. 

COURSE 

BIOLOGICAL EFFECTS OF ACOUSTIC CAVITA
TION: May 11-14, 1985 (tentative), University of 
Rochester, Rochester, NY. New developments 
are taking place in the study of cavitation ~io
physics. There are indications that this subJect 
may eventually become important to the biomedi
cal ultrasound community. Although there is no 
basis at the present time to conclude that there 
are any hazards associated with the current diag
nostic uses of ultrasound, there is evidence in 
theory and experiment that low-temporal-aver
age-intensity ultrasound can produce biological 
effects if required conditions are obtained. 
Microsecond length pulses of ultrasound have been 
shown to cause deleterious effects in lower 
organisms. To help place these concepts and 
observations in perspective and to lay an organ
ized foundation for further investigation of the 
phenomena, the University of Rochester will 
present a self-contained, authoritative short 
course on the biological effects of acoustic cavi
tation. Address inquiries to Edwin L. Carstensen, 
Dept. of Electrical Engineering, University of 
Rochester, Rochester, NY 14627. 

BIODEGRADABLE SCIENCE 

"This is not to assert that the facts about nature 
obtained by working scientists and passed along to 
the world are always and necessarily true, in the 
sense that they can stand forever as immutable, 
enduring pieces of information to be added to the 
world's knowledge. To the contrary, great masses 
of the data that keep coming in are accepted for 
a period of months or years and then seem to drop 
away from notice, lose their relevance, and are 
replaced by new sets of information and new 
theories to explain them. A surprising number of 
scientific facts turn out to be biodegradable." 

[from Lewis Thomas, "Scientific Frontiers and 
National Frontiers: A Look Ahead," Foreign 
Affairs, 62 :966, 1984.] 
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CALENDAR 
April 29-May 2: 23rd International Magnetics 
Conference, St. Paul, MN. Contact: R.O. 
Mccary, GE, Corporate R&::D, Schenectady, NY 
12345, (518) 385-5436. 

May 15-18: First Annual Meeting of the Electro
magnetic Energy Policy Alliance, Inter-Continen
tal Hotel, San Diego, CA. Contact: Richard 
Ekfelt, EEPA, 1800 M St., NW, Washington, DC 
20036, (202) 452-1070. 

June 3-7: International Microwave Symposium. 
St. Louis, Missouri. Sponsored by the Microwave 
Theory and Techniques Society of the IEEE. 
Paper submission deadline is December 10, 1984. 
Contact: James C. Lin, University of Illinois at 
Chicago, Box 4348, Chicago, IL 60680, (312) 996-
-2331. 

June 16-20: Seventh Annual Bioelectromagnetics 
Society Meeting, San Francisco Hilton Hotel, San 
Francisco, CA. Contact: BEMS Headquarters, 
Suite 307, Gaithersburg, MD 20878, (301) 948-
5530. 

June 17-21: 1985 North American Radio Science 
Meeting and Intemational IEEE/ AP-S Symposium, 
University of British Columbia, Vancouver, B.C., 
Canada. Contact: K. Charbonneau, Conference 
Services, National Research Council, Montreal 
Rd., M-58, Ottawa, Ontario, Canada KIA 0R6, or 
Coordinator: Dr. E. V. Jull, Dept. of Electrical 
Engineering, University of British Columbia, Van
couver, B.C. V6T 1 W5 (604) 228-3282. 

June 24-29: Eighth International Symposium on 
Bioelectrochemistry and Bioenergetics, Bologna, 
Italy. Contact: C. Bonfiglioli, c/o Institute of 
Botany, Via Irnerio 42, 40126 Bologna, Italy, Tel. 
051-234376. 

BIOELECTROMAGNETICS SOCIETY 

P.O. BOX 3651 

ARLINGTON, VA. 22203 
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August 11-16: XIV International Conference on 
Medical and Biological Engineering/VII Interna
tional Conference on Medical Physics, Espoo (Hel
sinki) Finland. Preconference Teaching Course on 
Bioelectric and Biomagnetic Phenomena; Confer
ence theme planned on Biomagnetism. Contact: 
XIV ICMBE/VII ICMP, Secretariat, P.O. Box 105, 
00251 Helsinki, Finland. 

August 26-30: International Conference on Mag
netism 1985, San Francisco, CA. Contact: Diane 
Suiters, Suite 300, 655 15th St., NW, Washington, 
DC 20005. 

September 9-12: 15th European Microwave Con
ference, Palais des Congres, Paris, France. In 
cooperation with SEE, EUREL, IMPI, IEEE and 
URSI. It is planned to have a biological applica
tions workshop on Sept. 13. Contact: Prof. M. Y. 
Bernard, 15th European Microwave Conference, 
c/o GIEL1 11 Rue Hamelin, F-75783 Paris, Cedex 
16, France. 

September 27-30: Engineering in Medicine and 
Biology-Frontiers of Engineering and Computing 
in Health Care, Chicago. Sponsored by IEEE. 
Technical program inquiries should be directed to: 
Prof. James C. Lin, Chairman, Dept. of Bioengi
neering, Univ. of Illinois, Chicago, IL 60680, (312) 
996-2335. 

December 4--5: International Conference on Elec
tric and Magnetic Fields in Medicine and Biology, 
London, England. Contact: Secretariat, 
Conference Services, The Institution of Electrical 
Engineers, Savoy Place, London WC2R OBL, UK, 
TeL 01-240-1871, Ext. 222. 

December 9-13: The Tenth International Confer
ence on Infrared and Millimeter Waves, 
Americana Dutch Resort Hotel, Lake Buena Vista, 
FL 32830. Contact: Kenneth Button, MIT, Box 
72, MIT Branch, Cambridge, MA 02139-0901. 
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