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1. Introduction 

Fifteen years ago, almost to the day, in Paris at the first Internatio
nal Conference on Radioisotopes in Scientific Research sponsored by UNESCO 
I heard Doctor Frederic de Hoffmann talking at lenght, in that large gathe
ring of scientists held on European soil, of the nuclear properties of zir
conium hydride, its peculiar large negative temperature coefficient concer
ning the reactivity of a reactor in which it was used as a moderator and 
the use that was going to be made of this property in a research reactor 
which would thus be inherently safe* 

It was for me the TRIGA Reactor European birthday. 

The prototype of this machine went critical at the Gulf General Atomic 
workshop in San Diego on May 3, 1958. On June 21 of this year the company 
producing such a reactor proudly announced the sale of the fiftieth of the 
Training, Research, Isotopes, General Atomic reactors * • Twentyone of these 
reactors are in operation or under construction outside of the United 
States* In Europe, where they are eleven in number, the first TRIGA reactor 
reached criticality in Rome on June 10, I960* 

Among the reasons for this successful spreading of a single type of 
reactor in so many research and development centers throughout the world in 
the short time span of 14 years, besides its inherent safety the versatili
ty of its use is certainly paramount. 
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The large amount of nuclear research, both basic and applied, centered 
on TRIGA reactors prompted two TRIGA Owners' Conferences in the United 
States. The first was held in Denver, Colorado, in February 1970 and the 
second on the campus of Texas A & M University during February 1972 ^ . In 
Europe the first European TRIGA Owners' Conference was held at the Technical 
University of Helsinki, Finland in August 1970 ^ and now, from September 13 
to 15, 1972 the Second European Conference of TRIGA Reactor Users is going 
to take place at the Applied Nuclear Energy Laboratory of the University of 
Pavia, Italy, where a TRIGA Mark II pulsed reactor, of 250 kW steady state 
power, went critical on Nov* 15, 1965* 

2. The last two years trend of research in European TRIGA plants which re
ported to the 1970 TRIGA Owners' Conference in Helsinki 

Of the eleven TRIGA reactors listed (Table 1) as European five are lo
cated in Western Germany, but, as of today, they do not correspond to five 
active research centers. In fact the Association for Radiation and Environ
mental Research ^ in Munich is the owner of a TRIGA Mark III FRN reactor of 
1 MW steady state power which was scheduled to become critical approximately 
by the end of July 1971 b . This reactor was still considered due for criti
cality "for the nextweeks" after mid-June 1972 ', therefore no research was 
performed with this reactor in the last two years. 

o 
The TRIGA Mark I reactor of the Medical College of Hannover (Medizi-

nische Hochschule Hannover) is apparently still under construction and 
anyway has sent no reports of research activities carried out at the Medical 
College in the last two years. The same thing has apparently to be recorded 
for the conversion to a 1 MW TRIGA of the University of Frankfurt reactor, 
for which we have no report of research activities. 

This review leaves two TRIGA reactors as focal points of two active 
research centers in Western Germany: one is the TRIGA Mark I of the German 
Cancer Research Center in Heidelberg. This Center has sent a very valuable 
report of research activities to the First European TRIGA Owners' Conference 
of 1970 ^ but up to this date (end of August) has sent no report to the Se
cond European TRIGA Users' Conference: for this reason we are entitled to 
think that the present trend of research of this Center has remained what 
it was in 1970, i.e. the reactor is used for the production of the radionu
clides F-18 and Cu-64 applied in medical diagnostics, for the production of 
Xe-135m, used in lung function studies, and of other radionuclides employed 
in radiotherapy. Trace elements in biological investigations are also de
tected using activation analysis. 
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1 -e 1 

European Research Centers where TRIGA reactors are available 

August 1972 

TRIGA TYPE & RATING | DATE OF 
Country j NAME AND LOCATION OF RESEARCH CENTER j Steady State , Pulsing Criticality 

kW i kW.103 

Austria ! l| Atominstitut der Osterreichischem Hochschulen - Wien Mk II 250 250 March 7, 1962 

England j 2jImperial Chemical Industries Billingham - Teesside Mk I 250 - August 19, 1971 

Finland j 3JThe Technical Research Centre of Finland - Helsinki Mk II 250 250 March 27, 1962 

i 4i Institut filr Anorganische Chemie und Kernchemie 
j jGutenberg Universitat - Mainz 

Mk II 100 250 August 3, 1965 

i 5|Deutsches Kernforschungszentruro Institut fuer 
j JNuklearmedizin - Heidelberg 

Mk II 250 - August 25, 1966 

Germany Fed. Rep.J 6jGesellschaft fur Strahlen - und Umweltforschung MBH 
i i <> i iMunchen 

Mk III 1000 2000 |under construction 

| 7j Institut fur Nuklearmedizin - Medizinische Hochschij 
I ile Hannover 

Mk I 250 - junder construction 

j 8jInstitut fur Kernphysik - Goethe Universitat Conversion 1000 | — junder construction 
i iFrankfurt am Main 

Italy | 9|Centro Studi Nucleari Casaccia del Comitato Naziona_ 
I ile Energia Nucleare - Roma 

[Mk II 1000 ! jJune 10, 1960 

JlOjLaboratorio Energia Nucleare Applicata LENA - Uni-
i iversita di Pavia 

|Mk II 250 ! 250 jNov. 15, 1965 

Yugoslavia ill] J.Stefan Institute - University of Ljubljana -
I Ljubljana 

Mk II 250 j JMay 31, 1966 
i 



The other and most important Western German Center of research with a 
TRIGA reactor is the Johannes Gutenberg University in Mainz *Q . Here an eva_ 
luation of the research trend in the last two years is possible* Besides the 
development and improvement of methods for rapid radiochemical separations 
and the study of delayed neutron spectra, the interest in basic research 
seems to have shifted towards the angular distribution measurements of long 
range light particles (He-4, He-6) relative to the light fission fragment 
direction* Study of the fission fragments and light particles spectra may 
also be considered a recent trend* 

In Italy two centers are active around a) the National Committee for 
Nuclear Energy' one MW TRIGA Mark II in Rome **- and, b) the University of 
Pavia's 250 kW pulsed TRIGA Mark II. The trend at the Rome reactor has in 
the last two years shifted somewhat from basic to applied research and some 
research is devoted to the detection of trace elements present in solid 
atmospheric particulate. In Pavia, if a comparison is made between the present 
reports and those of two years ago *•* i^ c a n D e s aid that the Low Energy 
Group of the Institute of Nuclear Physics has achieved the determination of 
the energy spectra and yields of various long range particles released in 
the n - thermal fission of the three fissile nuclides. The interest at the 
Radiocheraistry Laboratory and at the CNR (National Research Council) Center 
for Radiochemistry and Activation Analysis has distinctly shifted towards 
applied research problems: forensic activation analysis (in cooperation 
with the Institute of Forensic Medicine) arid atmospheric particulate pollu
tants, as well as selenium assay in biological samples. The exploitation of 
the TRIGA reactor by the Medical Faculty in Pavia is still far from sa
tisfactory: the reactor could be used to produce radionuclides such as F-1.8, 
Cu-64, Ga-68, Sr-85, Sr-87m, Xe-135m and Cs-134 for scintigraphic investi
gations and it still is idle in this respect. All in all it must be said 
that, in the last two years, through the use made of it for applied nuclear 
research by centers such as Milan CISE, Pisa CAMEN, Turin University, Genua 
University and Saluggia FIAT-SORIN the Pavia TRIGA has made its presence 
felt throughout Northern Italy. 

Three European countries under the 25 million population mark, Austria, 
Finland and Yugoslavia have one TRIGA reactor each. They are all present at 
this Symposium as they were at Helsinki's Symposium in 1970, thus the trend 
of research is easy to detect* Some of the current research projects at the 
Austrian TRIGA Mark II are projections in time of the research projects 
described in 1970 3 but many new projects are under wry such as the neutron 
diffraction experiments by superconductors, the rotational and vibrational 
spectra in n-gammas reactions on uranium and the activation analysis by 
Cerenkov counting of the 22 ms B-12. 
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In Finland their fine cooperation with industry was carried on and new 
applied isotope techniques have been developed: noteworthy the surface water 
tracer studies by means of the injection of Br-82 tracer in a waste water 
canal and the following of its dilution in a lake up to a distance of 10 km. 
Nearest to Pavia is the Yugoslav Ljubljana Research Center where again, as 
compared to 1970 , applied research is emphasized: the development of 
neutronography and microneutronography and their applications and the insta_l 
lation of three seed irradiation facilities are witnessing this trend. 

3. New TRIGA plants in Europe 1971-72 

Summing up only one TRIGA reactor so far reached criticality in Europe 
in the seventies, i.e. after January 1 s t , 1971, the I.C.I. 250 kW TRIGA Mark I 
at Billingham, England , and three are still under construction. Thus only 
seven centers are committed to research activities: of these six are present 
at the 2.nd European TRIGA Users Conference. This compares unfavourably with 
the 22 USA research centers, outside Gulf Energy and Environmental Systems, 
actually working on TRIGA reactors. As for the I C I reactor no basic or 
applied research has been reported and it may be too soon to expect any, one 
year only after criticality. 

4. Research at TRIGA plants and new TRIGA reactors outside Europe and the 
USA 1971-72 

Ten TRIGA reactors (Table 2) are, or are going to be, located outside 
Europe and the United States. Of these we do not expect at this Symposium 
any report from the 1 MW TRIGA owned by the National Commission of Nuclear 
Energy of Mexico because the Mexico City Research Center has presumably pre
sented a report of its research activities to the second TRIGA Owners Confe
rence held in Texas, as it did in 1970. 

Of the TRIGA reactors located, one in each country, in Dalat, Viet Nam, 
Bandung, Indonesia and Kinshasa Zaire we received no news, neither did they 
send reports to Helsinki in 1970. Of the two TRIGAs of the National Atomic 
Energy Institute in Seoul, Korea we only know that the second, a 2 MW steady 
state Mark III went critical on April 10, 1972 • 

Something remains to be said of the TRIGA Mark I of the University of 
Minas Garais in Brazil and of the three Japanese TRIGAs. As in 1970 a report 
was received from the University of Minas Gerais, Institute for Radioactive 
Research, more pertaining to a technical description of a newcooling system 
for their 250 kW Mark I reactor than to the research projects going on there. 
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Table 2 

Research Centers outside the United States and Europe 
where TRIGA reactors are available 

August 1972 

| TRIGA TYPE & RATING | DATE OF 
Country NAME AND LOCATION OF RESEARCH CENTER Steady State 

kW 
Pulsing 
kW x 10 3 

Critically 

Brazil 1 Instituto de Pesquisas Radioativas - Uni- j Mk I 250 [ - Nov. 6, 1960 
versitade de Minas Gerais - Belo Horizonte 

Indonesia 2 Institute of Atomic Energy - Bandung Mk II 1000 - Oct. 16, 1964 

Japan 3 Institute for Atomic Energy - Rikkyo Uni
versity - Yokosuka 

Mk II 100 - Dec. 8, 1961 

4 Musashi Institute for Technology - Tokyo Mk II 100 - Jan. 29, 1963 
5 Japan Atomic Energy Research Institute, 

Tokai Research Establishment 
ACPR 300 15000 Contracted 

Korea 6 National Atomic Energy Institute - Seoul Mk II 250 - March 19, 1962 
7 National Atomic Energy Institute - Seoul Mk III 2000 2000 April 10, 1972 

Mexico 8 National Commission of Nuclear Energy -
- Mexico 

Mk III 1000 2000 Nov. 8, 1968 

Viet Nam 9 Institute of Nuclear Energy - Dalat Mk II 250 - Feb. 26, 1963 

Zaire 10 Lovaniura University - Kinshasa Mk I 1000 - May 27, 1959 



The Rikkyo University in Yokosuka did send a research report to 
Helsinki i 7 covering also the Musashi College of Technology reactor in Tokioi 
no reports are going to be presented this time. The big news from Japan is 
that the Japan Atomic Energy Research Institute has contracted an Annular 
Core Pulse Reactor TRIGA-ACPR 2 of 300 kW steady state power and 15.10 kW 
pulsing power. This reactor, which will be in operation in the second half 
of 1975, is of the type of the USAEC owned reactor in Albuquerque, New Mexi
co, and has the very high ratio of 50.000 between steady state and pulsed 
power. It will be very interesting to know more about the experiments on 
water and breeder power reactor fuel elements planned by the Japan Atomic 
Energy Research Institute in what is called their major new safety research 
program. 

5. Safety, Health, Environment, Egomania and TRIGAs 

Not much attention is given to safety and health phisics problems during 
this Second European Conference of TRIGA Reactor Users. At the first TRIGA 
Owners Seminar held in Denver, Colorado in February 1970 much attention was 
given to the health physics activities at the University of California, 
Berkeley facility *° • Moreover, I quote: "Argon-41 production and its measu
rements upon release were mentioned many times during the two-day seminar. 
The consensus of opinion seemed to be that even though TRIGA reactors release 
small quantities of argon in comparison with a power plant, efforts should 
be intensified to reduce, or eliminate, argon-41 releases from all research 
facilities . Have they been, in the two and a half years elapsed ? 

At Helsinki in August 1970 a very valuable paper was presented by 
Dr. A. Tamminen on "Argon-41 concentration measurements at the Finnish TRIGA 
Mark II" *0 but this time no papers either on safety (which is rightly taken 
for granted and routinely controlled) or on release to the environment of 
radioactive pollutants (which is daily checked at every and all reactor 
plants) are presented. In the world at large in the meantime the environ
mental pollution battle is raging: Nobel prize laureate Hannes Alfven, pro
fessor of physics at Stockholm's Royal Institute of Technology and President 
of the Pugwash Movement was prevented by the Swedish Government to present 
his views at the U.N. Conference on Human Environment but he has stated them 
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at the "parallel" Conference held by rebel ecologists . According to him 
nuclear power plants are nonsense. In fact the dangers connected with the 
production of large amounts of plutonium and fission products should outweigh 
by far the advantage of producing "cleaft?1 electrical power because energy 
from the fission process is safe only if all the complex mechanisms of a 
power plant are working at 100% efficiency and if sabotage, revolutions and 
wars around the power plant are excluded. Professor Alfven offers the 
exploitation of solar energy and the fusion process under international 
control as an alternative. He is a representative of the "ecological hysteria'.1 

Nearer to our present interests I should like to offer some conclusions 
about TRIGA reactors safety which were brought to my attention after the 
second American TRIGA Owners' Conference had convened in February of this 
year. Two years ago in February M. Woram ** presented the conclusions of the 
public hearing concerning the issuance of an operating licence to the Colum
bia University TRIGA. On May 26, 1972 the manager of the TRIGA Reactor 
Department of Gulf Energy & Environmental Systems kindly informed me that 
they "rather expect that the Decision (of May 18, 1972 of the (U.S.) Atomic 
Safety and Licensing Appeal Board in favour of the issuance of the operating 
license for the Columbia TRIGA) will be appealed by the Interveners to the 
U.S. Court of Appeals. In this case, actual startup of the reactor will pro
bably be delayed until next year.1 

A delay of about four years in issuing an operating licence for a 
research reactor as safe as a 250 KM TRIGA Mark II is such an absurdity and 
such a potential danger to all TRIGA reactor users that it prompted me to 
present to this gathering the case of Dr. Sternglass' egomania. 

Because if Prof. Alfven vicious attack against nuclear power plants 
which are so much ecologically cleaner than the fossil fueled conventional 
electric power plants is due to an ecological hysteria, Dr. Sternglass alle
gations that are seemingly plagtting all kind of nuclear initiative in the 
United States, not sparing the safest of research reactors, are clearly a 
case of acute egomania. 

At a meeting of the Italian Section of the American Nuclear Society 
held in Rome on March 23 I was fortunate enough to discuss this matter with 
Mr. Saul Levine, Assistant Director of the U.S.A.E.G. Division of Environ
mental Affairs, and soon afterwards he sent me a full documentation on 
a) Dr. Ernest J. Sternglass work pretending to connect "Infant mortality 
and Nuclear Power Generation" b) on the evaluation and critique of his 
arguments by the AEC Staff, prepared by the Division of Biology and Medici
ne of the AEC, together c) with critical reviews of his theories. Finally 
I also received the excellent paper "Standards, Statistics and Sternglass: 
Guilt by Association" presented in November 1971 at the Health Physics So-
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ciety Topical Symposium, Richland Washington, by A.P. Hull of Brookhaven 
National Laboratory and F.J. Shore of the City University of New York " . 
This masterly paper concludes "that Sternglass allegations of risks to so
ciety from the operation of nuclear reactors have not been scientifically 
demonstrated. Lacking this demonstration, his allegations constitute a kind 
of guilt by association* This is a method customarily employed by propagan
dists, not scientists". 

Although by the end of 1971 E.J. Sternglass was universally considered 
a "controversial prophet of doom" not to be scientifically trusted, this 
situation has not prevented him to make allegations and assertions in a 
testimony before the Atomic Safety and Licensing Appeal Board in the matter 
of the operating license for the TRIGA Mark II Reactor at Columbia Universi
ty in New York City. Se we are again in a strictly TRIGA reactors matter. 

On May 18, 1972 the Atomic Safety and Licensing Appeal Board issued its. 
Decision on this case and I personally consider it of the utmost significance 
to all TRIGA Reactor Users both inside and outside the United Stateso 

Without entering in too many details I think ad/islble in this gathering 
to give a summary of the Board*s 49-page decision starting with some criti
cism that may be useful to us all 2 . 

On the point of Protective Measures the Appeal Board was not entirely 
satisfied with the physical security that the Columbia University had pro
vided for the reactor. Thus they stated that the operating license being 
authorized by their decision must include specific conditions designed to 
enhance the physical security of the reactor. These conditions included 
more limited distribution of magnetic keys for access to the reactor, an 
alarm system including break-glass alarms on windows and access doors, an 
area alarm on the top of the reactor, and inspection of the reactor room by 
a guard on at least an hourly basis. This much for the physical security 
wich has to be provided. 

On the Sternglass Testimony the Appeal Board found that Dr. Sternglass* 
allegations are not substantiated by the facts which he has presented in 
their support, and are premised at best on a highly questionable use of 
those facts. Presently the Appeal Board finds no significant discrepancy 
between the overall trend of infant mortality rates in San Diego County 
and California as a whole, no correlation between accidental releases and 
peaks of infant mortality and no showing that the operation of TRIGA reactors 
in San Diego County had any effect whatsoever on infant martality rates. 

The Appeal Board is of the opinion that Dr. Sternglass' assertions have 
no valid scientific foundation. We find, they state, that the methodology 
employed is deficient, that many of the assertions are inconsistent and even 
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self-contradictory, and his statistical methodology and selective sampling 
techniques are not scientifically credible. 

Dr. Sternglass1 conclusions with respect to the San Diego reactors do 
not follow from the data appearing in the record of this proceeding. More
over Dr. Sternglass appears to ignore the extensive studies of the effects 
of radiation on varying population groups, including infants, fetuses and 
pregnant women, which have been carried on over a number of years and are 
still continuing. 

The decision ends as follows: 
"For the reason stated, we conclude that issuance of the operating licence 
will not be inimical to the health and safety of the public. We additionally 
conclude that operation of the reactor will not have a significant impact 
on the environment and, for that reason, that an environmental statement 
under the National Environmental Policy Act is not required. Hence, under 
Commission regulations, issuance of such a license may be authorized". 

The conclusive paragraph of this Decision by the Atomic Safety and 
Soicensing Appeal Board strengtens the USAEC's position that, for research 
reactors, an Environmental Statement is not required under the U.S. National 
Environmental Policy Act of 1969. 

I personally consider this conclusion of the utmost importance for 
TRIGA reactor users, and perspective users, all over the world. This is 
why I am presenting it to this symposium. In this "environment minded" 
world of ours self appointed crusarders against any kind of harms dreamed 
to be produced by any kind of research reactors or, by the way, by any kind 
of scientific research, may pop up anywhere, anytime. Some of them may be 
useful innocents some of them may be crooks, but all of them may hamper 
our dedication to the advancement of human knowledge. Thank god we are no 
more in the Middle Ages therefore we must be prepared to cope with thens. 
Possibly in the same way and by the same, experimentally proofed thinking, 
all over the world. 

August 20, 1972 
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