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Similarly, quasiparticles, “Rindler”
particles, bogolons, magnons, holes,
Goldstone bosons and so on, Strocchi
simply calls “elementary excitations”
or “modifications” of a given refer-
ence state.

If I had to single out the most
striking concept in Strocchi’s book,
then 1 would pick what he calls a
“Haag charge” (after R. Haag, who in
Nuovo Cimento 25, 287 [1962], intro-
duced it into condensed matter phys-
ics). This object together with the
idea of a “ground state” must rank
among the most important concepts
in QM:. Both of them serve as
identifying labels of a given represen-
tation space of quantum states. The
latter highlights the microscopic (ele-
mentary particle) aspects of QM «
while the Haag charge focuses itself
on the macroscopic (condensed mat-
ter) aspects. It is analogous to the
angular momentum operator for the
hydrogen atom or to the three-dimen-
sional oscillator in ordinary quantum
mechanics: It commutes with all
relevant quantum operators, it is a
physically significant multiple of the
identity on each irreducible represen-
tation space, and it hence makes an
exact solution of the quantum me-
chanical problem possible. In fact,
following Haag, Strocchi illustrates
the usefulness of Haag charges by
solving exactly the models for
superfluidity and superconductivity.

Furthermore these “charges” evi-
dently establish a link between the
representation problem and the dy-
namical problem of a broken-symme-
try system. They must play a very
fundamental role in QM «, at least in
phenomena where an order param-
eter emerges when a continuous sym-
metry is broken. Thus, the Haag
charges can refer to:
> the number concentration of a
superfluid condensate
> the gap parameter of a supercon-
ductor
> the magnetization of a Heisenberg
ferromagnet.

Common to these as well as all the
rest of Strocchi’s archetypes is the
fact that translation symmetry does
not get broken. Strocchi considers
only those representation spaces of a
given system on which parallel-trans-
lational symmetry can be implemen-
ted by unitary transformations. Thus
he excludes the example of an accel-
eration-partitioned relativistic sys-
tem (William G. Unruh, Phys. Rev. D
14, 870, 1976). This system has the
peculiar property that the Minkowski
vacuum has a finite temperature 7'
with the well-known Davies-Unruh
value (1/k) (#i/27) (a/g), where a is the
acceleration. Furthermore the

ground state of this system breaks the
translation symmetry and has the
macroscopic attributes of liquid light,
that is, of photons in the configura-
tion of a superfluid.

One cautionary remark: Strocchi
puts great technical demands on his
readers, with no qualms about con-
densing nontrivial calculations or
demonstrations. This should not de-
ter an active reader. The inclusion of
such calculations would only detract
from learning through Strocchi’s il-
lustrative examples the central struc-
tures of QM 0.

I found these notes extremely re-
warding because not only did they
enlarge my physics horizon, but they
did so where it counts.

ULrricH H. GERLACH
Ohio State University
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The Beginnings of the
Nobel Institution:

The Science Prizes,
1901-1915

Elisabeth Crawford
Cambridge U. P., New York,
1987 [1984]. 281 pp.

$39.50 he ISBN 0-521-26584-3;
$16.95 pb ISBN 0-521-34747-5

The Nobel Population
1901-1937: A Census
of the Nominators and
Nominees for the Prizes

in Physics and Chemistry
Elisabeth Crawford,
J. L. Heilbron and
Rebecca Ullrich
Univ. of Calif., Berkeley, 1987.
337 pp. $20.00 pb
ISBN 0-918102-15-4

Recently reissued in paperback, The
Beginnings of the Nobel Institution
traces the background of the Nobel
Prize and its early years. Elisabeth
Crawford discusses how the vague
last wishes of Alfred Nobel, the inven-
tor of dynamite, were implemented in
setting up a large fund, “the interest
on which shall be annually distribut-
ed in the form of prizes to those who,
during the preceding year, shall have
conferred the greatest benefit on
mankind” (emphasis added). The au-
thor focuses on the physics and chem-
istry prizes awarded annually by the
Royal Swedish Academy of Sciences.
A major factor in the selection of the
prizewinners before World War I was
the experimentalist bias in the com-
position of the Nobel Prize commit-



I'he Great Design
Particles, Fields, and Creation
ROBERT K. ADAIR

1987 384 pp.; 159 illus. 5043804  $24.95
Computer Simulation of Liquids

M.P. ALLEN and D.J. TILDESLEY

1987 408 pp.; 68 illus 8553757 $95.00

Nucleon Momentum and Density

Distributions in Nuclei

AN, ANTONOV, PE. HODGSON and |. ZH. PETKOV
(Oxford Studies in Nuclear Phvsics)
February 1988 256 pp.; illus 8517262 $59.00
Atomic Nuclei and their Particles

Second Edition

E.J. BURGE

(Oxford Physics Series No. 13)
June 1988 192 pp.. 7 illus 8518722 paper  $1895
851856-0  cloth  $3995

Introduction to Modern Statistical Mechanics
DAVID CHANDLER

1987 288 pp.. 86 illus S042778  paper  $24.95
504276X  cloth  $42.50

Flat and Curved Space-Times

GEORGE FR. ELLIS and RUTH M. WILLIAMS

May 1988  320pp.279illus. 851647 cloth  $59.95
851169-8  paper  $2995

Crisis Stability and Nuclear War

Edited by KURT GOTTFRIED and BRUCE G. BLAIR

1988 300 pp.: 25 illus 5051475 paper 5995
505467  cloth  $1995

The Physical Properties of Liquid Metals
T IIDA and RODERICK 1L, GUTHRIE
March 1988 256 pp.; 170 illus 856331-0 5500

The Physics of Charged-Particle Beams
Second Edition

J.D. LAWSON

(International Sertes of Monographs on Phvsics 75)
April 1988 520 pp. 99 illus.  85I719-X 89500

Methods in Electromagnetic Wave
Propagation

D.S. JONES

(Oxford Engineering Science Series 8)

Volume |: Theory and Guided Waves

1987 444 pp. 50illus.  856189-X  paper  $29.95

Volume II: Radiating Waves
1987 488 pp.;50illus.  856190-3  paper 32995

The Problems of Physics

A.J. LEGGETT

(Oxford Paperbacks University Series)

1988 208 pp.. 9 illus 2891863 paper  $995
2192051 cloth  $I6.95

Theory of Dielectrics

Dielectric Constant and Dielectric Loss

Second Edition

H. FROLICH

{Monographs on the Phvsics and Cherusire of Materals)
1987 200 pp. 47 illus 8513798 puaper 32495

Molecular Reaction Dynamics and

Chemical Reactivity
RAPHAEL D. LEVINE and RICHARD B. BERNSTEIN
1987 552pp:320illus. 5041399  cloth  $39.95

Introduction to Synchrotron Radiation
GIORGIO MARGARITONDO

March 1958 320 pp.. 129 illus WHS2G - 82995

The Primeval Universe
JAYANT V. NARLIKAR

May 1988 192 pp.; ™ illus 2i9229.9  $§2495
The Solid State 7nird Edition
H.M. ROSENBERG

(Oxford Phvsics Series Y)

March 1988 520 pp.. 182 illus 8518706 paper 51695
8518714 cloth $3995

Patterson and Patterson’s

Fifty Years of the Patterson Function

Edited by JENNY P. GLUSKER, BETTY K. PATTERSON and
MIRAM ROSSI

(1UCr Crvstallographic Svinposia)

1987 75t pp. 216 illus §35230-0 $49.95

Atomic and Molecular Beam Methods
Volume 1: Basic Techniques and Molecular Scattering
Edited by GIACINTO SCOLES

March 1988

750 pp. 307 illus S504280-8 SS5.00

Matrix Ensembles in the Many-Nucleon

Problem

NAZAKAT ULLAH

(Oxford Stuches in Nuclear Physics)
Novermnber 1987 160 pp.. 8 illus 8517254 $42.50
Polarized Neutrons

W GAVIN WILLIAMS

(Oxford Studies in Neutron Scattering and Condensed Matter
Scrence No. 1)

May 1988 320 pp.. 158 illus 8510055 $65.00

Introduction to Analytical Dynamics
N.M.J. WOODHOUSE
1987 180 pp.; 52 illus 8531982 $3995
Principles of Magnetoplasma Dynamics
L.C. WOODS

1987 54 pp.; 122 dlus 8562205 $15500

Tor order, or for more information. please wiile

/| OXEORD UNIVERSITY PRESS
OXFORD | ™ Narkema brector o e and

Attre Marketing Divector tor Science and
w Prices arnd publication dates are sufyect o chano

Medical Books

APS SHOW-Booths #314, 315

Circle number 57 on Reader Service Card



& GAIN CRANEE
wom

Ldd
o
i)

PUR DISC  P/7 INSP

PuR
arr

POLARITY
+

L_c:amm MODEL 1510

Any

way
You
|Sttack

The 1510
Stands
Tall!

BIAS SUPPLY

m0-6kV
B Ge or Nal(TD)

SPEC AMP

M 6 Shaping Times
® Gain to 1500

Circle number 58 on Reader Service Card

V:\canBerra

Canberra Industries, Inc
One State Street

Meriden, Connecticut 06450
(203) 238-2351

tees (for example, spectroscopists
from Uppsala such as Knut Ang-
strom). The book discusses networks
of influence at work in the selections,
particularly those of Svante Arrhen-
ius, who received the Nobel Prize in
Chemistry in 1903, and Gosta Mittag-
Lefler, a mathematician of interna-
tional standing. The latter inter-
vened successfully on behalf of Marie
Curie but failed in many attempts to
achieve recognition for mathematical
physics by getting the Nobel Prize
awarded to Henri Poincaré. Another
problem candidate was Max Planck,
winner of the 1918 prize in physics.
Even the subject area of recent devel-
opments was problematic for the No-
bel committee, as exemplified by Er-
nest Rutherford’s Nobel Prize in 1908
for chemistry. At first the Nobel Prize
often received attention for the sheer
size of the monetary award. How-
ever, the generally excellent choices
in those early years provided a firm
foundation to assure the continuing
significance of the award.

Just issued by the Office for History
of Science and Technology at the
University of California, Berkeley,
and the Office for History of Science
at Uppsala University is The Nobel
Population 1901-1937, a valuable ref-
erence for students of the history of
the modern physical sciences.

—PErR H. ANDERSEN
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