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Abstract. Massimo SALVATORES was not the man of a country, an organization, or a team. Certainly
because of his origin, his education, and his culture, Massimo has always favored a broader and more open
collaboration instead of a bureaucratic and shortsighted approach to the research, keeping the achievements
only to a restricted inner circle. He was convinced that disinterested sharing makes one stronger and Massimo is
one of the few nuclear reactor physicists who elevated international collaboration to its highest level. A short
history of the major contributions that Massimo made to his dear discipline, Neutronics, will emphasize this
peculiar aspect of his career.
It all started in Italy, at the University of Turin. Massimo
was passionate about nuclear physics and in particular
nuclear reactors physics [1,2,3]. He immediately saw the
strength and potential of the perturbation method for
calculating the behavior of nuclear reactor cores [4–7].
Throughout his career he has continuously developed this
technique and broadened its field of application.

When Massimo joined the CEA in 1977, fast neutron
reactors were under strong development in all the major
industrial countries. In France, the PHENIX reactor was
operational and at the same time, the SUPER-PHENIX
project was under way. From the reactor physics point of
view, at that time the nuclear data knowledge was the
major scientific challenge. He understood that the required
accuracy for reactors could be achieved only by relying on
integral measurements, in addition to differential nuclear
data measurements [8–11]. By combining the exceptional
contribution of the integral measurements carried out in
the MASURCA reactor at CEA-Cadarache and its know-
how in mathematical perturbation techniques, Massimo
helped in establishing an adjusted nuclear data set that
would meet the required accuracy needed by the SUPER-
PHENIX project [12].

The development of Fast Reactors has always benefited
from intense and broad international collaboration. From
the start, USA shared their knowledge in this field with the
other industrialized countries engaged in this adventure. In
addition, bilateral Franco-Russian (Soviet at that time)
collaboration was started and is still active today. At
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European level, the collaboration was even closer. If on the
industrial level SUPER-PHENIX was designed and built
by France, Germany, Italy and the Benelux, the supporting
experimental R&D was not left out, since Great Britain,
Germany and France each had built and exploited a critical
mock-up reactor very close to each other, thus facilitating
not only the sharing of knowledge but also the better use of
scarce fuels materials available at that time. During this
prosperous period of activity, Massimo was able to forge a
strong and wide network of partnerships and friendships.

The feedback from the divergence and operation of
SUPER-PHENIX, the most powerful Fast Reactor ever
built, has been very rich for reactor physics [13,14].
Massimo, with his international aura and as head of the
reactor physics and fuel cycle section, brought together an
international team of more than ten people permanently in
CEA-Cadarache to analyze the results obtained. Two
major results can be highlighted: the predictive capacity of
the developed methods, related codes, and nuclear data for
calculating the reactivity of the reactor core was confirmed,
while the calculation of the control rods worth exhibited
discrepancies when compared to measurements. This
discrepancy motivated the extension of an experimental
program (BALZAC [15,16]) in the MASURCA zero-power
reactor and refinements in calculation methods and
schemes [17,18].

The OECD Nuclear Energy Agency (NEA) has always
played a major role through its fundamental mission of
facilitating international collaboration. Its nuclear science
committee and the Data Bank, well beyond a mere forum
for discussion, have enabled essential tangible achieve-
ments. The nuclear data activities carried out under the
NEA sponsorship are an emblematic example of these
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achievements. Since the 1960s, the NEA has provided the
framework for progress in this field and has continued its
role until today by developing and distributing to the entire
scientific community the only existing international
nuclear data base: the JEFF nuclear data library [19].
Massimo, guided by his mentor Jacques Bouchard, aware
of the strength and essential role of the NEA, has been
heavily involved in the work of the NEA, without
interruption for nearly 40 years. Because of his role as
chairman of the Science Committee or of the JEFF project,
he earned such respect, prestige and notoriety that many
actual international collaborations were established from
and thanks to the NEA. In addition, he participated in
several expertise and scientific evaluation committees for
the Paul Scherrer Institute in Switzerland or for the IRMM,
which focus is in measurements of nuclear data in Belgium.

Fast Reactors development is an eternal succession of
missed opportunities. The shortage of uranium expected at
the end of the last century did not occur, for lack of a
worldwide deployment of nuclear energy, based on water
reactors, handicapped by the Chernobyl accident which
encouraged many countries to refuse the contribution of
nuclear power or reduce its importance. The nuclear
renaissance glimpsed at the start of the 2000s collapsed
under the double blow of the global financial crisis and the
Fukushima accident in Japan, rejecting much later the
need to use Fast Reactors and leading France to stop the
ASTRID project.

Thus, in the last 20th century decade, the capacity of
the Fast Reactors for plutonium breeding (as SUPER-
PHENIX) appeared no longer necessary. Nevertheless, a
double question arose: how tomanage the excess plutonium
produced by existing nuclear reactors, and at the same time
how to reduce the quantity of nuclear waste in order to
increase the acceptability of their storage?

To the first question, the partial recycling of Pu in
existing water reactors was a response implemented in
several countries, including France. In addition, showing
the flexibility of Fast Reactors to adapt to this new context
by being able to consume plutonium was a new challenge.
Massimo ensured the initial thoughts in this area, which led
to the launch of the CAPRA project [20] and subsequently
assumed the technical coordination, in particular its
international aspect.

Regarding the second question, the solution of nuclear
waste disposal raised such societal opposition both in
France and abroad, that the French political authorities
decreed a pause in the actual implementation of this
solution and launched (through the so-called 1991 Bataille
act), three axes of research on nuclear wastes in order to
reduce their impact and facilitate their public acceptance.
The third axis aimed to explore scientific and technical
ways to destroy long-lived and high activity waste. Again,
Massimo played a central role in this endeavor [21–23]. On
the one hand, he federated national efforts by ensuring the
co-presidency with Jean-Paul Schapira (CNRS) of the
research group, created for this purpose, called GEDEON
for the Management of Nuclear Waste through New
Options, bringing together CEA, CNRS, EDF and
FRAMATOME. On the other hand, within CEA, he
promoted accelerator-driven systems (ADS), through the
MUSE experimental program in MASURCA [24–26]
(and the associated European collaboration [27–30]) and
launched the SPIN project for Separation and Incineration,
which enabled an integrated interdisciplinary approach
bringing together skills in both chemistry and physics.
For many of its participants, this program remains a
model of what CEA can and must provide, in addition to
having been a wonderful human adventure due in large
part to the human qualities of its leaders Madame Viala
and Massimo.

More recently in the 2000s, in the context of the nuclear
renaissance, the need to use fast neutron reactors was once
again compelling. In order to federate international efforts
in terms of development of this technology, B. Magwood
and J. Bouchard jointly took the initiative to create the
“Generation IV” Forum with the aim of proposing concepts
of reactors most suited to meeting new requirements for
nuclear energy in terms of safety, economy of natural
resources, and nuclear waste management. Once again
Massimo found himself at the heart of the scientific concerns
by assuming the technical direction of the Forum [31,32].

For a large fraction of his career, Massimo was also
involved in the education and training of young physicists.
For about 20 years, he gave advance graduate-level lectures
on Reactor Physics and Shielding. He was also the thesis
director of many PhD students. In 1995, he created the
Frédéric Joliot Summer School in Reactor Physics. This
Summer School has had considerable success from its start,
and is still running today.

Even after his official retirement from CEA, Massimo
continued to work for the collective good. While he
remained active in France, as an advisor to the Director of
Nuclear Energy of CEA, he invested himself in new
activities directly with the FZK research center in
Karlsruhe and with the American National Laboratories
of ANL and INL [11,33]. In addition, he initiated several
WPEC (Working Party on International Nuclear Data
Evaluation Co-operation) sub-groups at the NEA mainly
related to integral measurements and their use in nuclear
data knowledge [34–39].

On a very personal level, one day Massimo told me
when speaking of Enrico Fermi that we were nothing, but
dwarves perched on the shoulders of giants such as this
glorious Italian who immigrated to the USA. Today with
the disappearance of Massimo we feel a great void, we are
like orphans ... we have lost our giant.

Massimo’s major contribution to the advancement of
reactor physics has been recognized by all. He has received
numerous awards and distinctions, the most prestigious of
which are the Grand Prix Ampère awarded by the French
Academy of Sciences and the E.Wigner Award awarded by
the American Nuclear Society [40].
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