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his activitics in the Royal Socicty, the American
Academy of Arts and Sciences and the Institut
National de France.

The general tenor of this biography makes it ac-
cessible for adolescent and older readers. a view
supported by its reliance on carlier biographics,
secondary historical literature and Thompson’s col-
lected papers. The cultural milicux which Thompson
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Almost four decades of fierce epistemological battles.,
anumber of armistices thal were not always respected
and various skirmishes of lesser importance have
givenrise o the beliclin the existence of two, perhaps
not entirely antagonistic, principal models for the de-
scription of the structure of'a scientific revolution. On
the one hand. there is that of Kuhn which character-
izes science at a particular stage of development ac-
cording to the prevailing, essentially unquestionable,
paradigm in yogue at the time. This may consequently
be confronted with other competing paradigms, thus
leading to a crisis whose outcome is not decided in en-
tirely logical terms, but rather by a process ofespousal
by the scientific community which is not easy to de-
scribe.

On the other hand. we have the model of Lakatos’
scientific research programs which as is well known
have a *hard core’ and a heuristic which can lead ei-
ther to a school of researchers committed to a particu-
lar path of progress or. on the contrary. to one which
finds itselfin a desert whose scant scientific new facts
cause the struggle to be abandoned.

In this book. Nugayev makes a clear case against
both such scientific theory-change models. For him the
origin of scientific revolutions lies in the clash of theo-
ries which are already mature and have triumphed in
their respective spheres of action. This leads to contra-
dictions when an attempt is made to explain certain
anomalies, which can only be eliminated in a new gen-
eral theory which takes into account the previous ones.
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used to his advantage — Revolutionary America.
Georgian London and Napolconic France — are
clearly sketched for non-specialists Presenting the
life of a “self-satisfied. know-all, insufferable. single-
minded, acerbic, opportunistic, ov cr-bearing. su-
perior, vain, truculent and self-important™ man (page
162), the book hints at one way in which science was
done in the pre-professional age.

The author gives a mast crly analysis of carly 20th
century theories of physics, placing special cmphasis
throughout his book on what he holds to be the dialec-
tical confrontation at the beginning of the last century
between  Maxwellian  electrodynamics,  classical
thermodynamics and statistical mechanics.

In the first chapter a critical review of theory-
change models to date is provided. The author puts
forward a number of arguments based on Fe
band’s writings, which serve to demonstrate the inef

ciency of the monotheoretic concept as propounded

by the empiricists (the Popperians) and non-empiricists

(Duhem and Lakatos). The following three chapters

are an attempt at presenting a modified version of
_ Lakatosian_methodology. Chapter two studies the

“deseriptive™ versus Tnormathve™ apy higae
torical reconstruction, drawing on the writings of
Finocchiaro and Max Weber.

Chapter three is the fundamental one in this book.
as it is here that the author presents his new ‘model of
theory-change. First, the structure of a mature theory
is described using Stjopin’s 1976 book published in
Russian. This work provides a description of the rela-
tionship between basic objects that form the idealized
model of a particular view of reality, from which de-
rivative objects may be constructed. Whe e two ma-
ture theories co-exist. both may be necessary to
explain an experiment, as in the casc of the so-called
“crossbred’ objects constructed from tw) theories.
Contradictions will inevitably arise which can only be
eliminated by the creation of a global theory, which
encompasses both theories right from the start.

The methodological model proposed by the author
distinguishes two ways of creating this global theory:
areductionistone where one ol the theories 1s consid-
cred more fundamental than the other, and a synthetic
one where the basic objects are constructively inde-
pendent of cach other. In the latter casc, if one wishes
to cxpl&lm cross-theorics 1t 1s pcrhups neeessary to
postulate new objects, thus forming a synthetic re-
scarch program which according to the author
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includes among its advantages a clearer distinction
between the hard core and the positive heuristic than is
to be found in Lakotasian methodology. These idcas
arc applicd by the author to the resolution of some
cases of the Paradox of Equivalence.

Chapter fouris devoted to a comparison of the new
model with real problem situations. The author makes
the classic distinction between theoretical and empiri-

“cal schemes inrelation to the appearance ofanomalics
and crises. thus clearly ascribing to Kuhn's theory. TTe
then proceeds to show how his model satisfics the
conditions of Feyeraband’s Proliferation Principle
and the role of crucial experiments. Finally he ex-
plains how a synthetic global theory is constructed by
means of the constant and gradual introduction of
problem shifts. These ideas are illustrated by refer-
ence o Maxwellian electrodynamics. modern quan-
tum theory and the attempts which continue to be
made in our ime 1o reconcile general relativity, quan-
tum ficld theory and thermodynamics.

Chapter five. which accounts for approximately
40% ol the book. is devoted to what Nugayev terms
the reconstruction of the Lorentz-Einstein transition.
First he  demonstrates  the inefficiency  of the
Inductivist explanation. using as a basis Lakatos and
Zahar's writings. as well as the contents of textbooks
such as Chwolson’s old treatise. In a similar vein he
then goes on to review the Falsificationist account,
pointing out that Lorentz’s theory had a solid experi-
mental base.

The efficiency of the Lakatos—Zahar reconstruc-
tion is then discussed. focusing above all on the lack
of a clear presentation of the hard core of the total
Einsteinian program. The question is, why did physi-
cists accept Einstein’s theory way back in 1907/08,
considering it better than Lorentz’s? From the au-
thor’s pointof view. Einstein’s program only began to

superscde Lorentz’s when aspects related to quantum
theory started to be considered. In this form relativity
was only a stage in the development of the quantum
program.

Although there is clear consensus that a reconstruc-
tion is based on a sclection of facts drawn from his-
tory. the moot pointis the question of which particular
ones. Those cited by Nugayev would of course seem
to support his thesis, but several of these are review
articles in which i ! {
their objections to the ether hypothesis, mention-
ing ideas both from quantum physics and from
relativity.

In my opinion, however, the sclection carried out
by Nugayev fails to be entirely convincing. Einstein’s
program, although empirically cquivalent to Lo-
rentz’s as regards many of the results of experimental
obscrvations of the clectrodynamics of bodies
movement, contaimed theoretical d)p\,’kla that were ol
a fundamentally different kind. such as the synchroni-
zation of watches and the postulate of the conserva-
tion of the speed of light. These innovations. which
imply a different vision of the world, enabled the
avoidance of many pending problems, such as the
structure of the clectron, which were present in Lo-
rentz’s theory and which ceased to be problems when
applying Einstein’s theory.

I consider that Einstein himself made a clear dis-
tinction between his work on rclativity and that ol
quantum physics. In both it must be admitted that he
attacked the bastion of ether, but in clearly separate
attles: in the former he paid no regard to the interac-
tion of radiation and matter. whereas in the latter he
was chiefly preoccupied by such interactions.

In closing, I would like to draw attention to the en-
crgy and literary ability displayed by the author
throughout the development of his exposition.
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Situating the History of Science — Dialogues
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and Dhruv Raina

Oxford University Press, 1999, £21.99, ISBN 0-
19564-639-8

Thee: s in this volume were presented at a confer-
ence organized jointly by the Indian National Tnstitute
ol Science. Technology and Development Studies
(NISTADS). the Delhi Science Forum and the French
Maison de Sciences de 'Homme. in New Delhi in
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Scptember 1996. The conference. *Science the Re-
freshing River', was conceived as a homage to Joseph
Needham. who had died a year carlier, a sprightly 95
years old. It was inspired by, and reflected on.
Needham's lifelong engagement with crossing disci-
plinary and institutional boundarics.

The essave eneage with the history of seiences
outside the strict western framework we are so com-
fortable with, and pay tribute to Needham's work.
Informed by his theory of the history of science, the
contributors critically examine both the originality ol
Needham's endeavour and the limitations in his
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