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"I seem to have only one strong emotion 
left-and that is hatred for the forces that 
have destroyed so many human beings, in- 
cluding myself. For relative to what I could 
have been, I regard myself as destroyed." So 
wrote the physicist David Bohm, who was 

him persona non grata at the Institute for 
Advanced Study, and prevented him from 
obtaining serious employment as a physicist 
anywhere in the United States. 

But that conclusion would not be entire- 
ly correct, at least not with regard to the 
story told by David Peat in this fascinating 
biography. Rather, the deeper cause of 
Bohm's unhappy state of mind was the re- 
action of the community of physicists to 
what he regarded as his great achievement: a 
clear deterministic alternative to the inde- 

David E a t i i ~  Lei' V J t i ~ n  speak -3 Bchn er-plcyoij 5s ca'e 
movements of hs  hands, almost as ~f they were the extenston 
of h~s  thlnklng process " R~ght, "Bohm w~th the Dala~ Lama 
dur~ng the Amsterdam conference 'Art Meets Sc~ence and 
Rel~g~on In a Changlng Econorn~c Envlronrnent "' [From Infinrte 
Potent~al] 

really is just a philosophical point, of no 
practical interest." 

To a very great extent that is what hap- 
pened. The physicists Abraham Pais and J. 
Robert Oppenheimer declared Bohm's the- 
ory "juvenile deviationism," with Oppen- 
heimer, who was Bohm's mentor, suggesting 
that "if we cannot disprove Bohm, then we 
must agree to ignore him." Niels Bohr's 
associate Leon Rosenfeld found Bohm's 
theory "very ingenious, but basically 
wrong," while for Wolfgang Pauli, accord- 
ing to Peat, "Bohm's whole approach was 
'foolish simplicity,' which 'is of course be- 
yond all help.' " 

Having anticipated this sort of re- 
sponse, Bohm nevertheless had not been 
emotionally prepared for it-how could 
he have been?-and found that "the total 
indifference of the physics community to 
an important new idea 'cut at one's insides 
like a hot knife being twisted inside your 

heart.'" The philosopher Paul Fev- 

perhaps our most profound thinker about 
the nature of auantum realitv. in a letter 
written from ~ i a z i l  at about the middle of 
his life in 1954. 

It would be natural to conclude that the 
passion expressed here was a response to 
Bohm's treatment by the House Committee 
on Un-American Activities, which in 1949 
cited him for contempt of Congress for his 
refusal to testify against his colleagues con- 
cerning their possible communist connec- 
tions; and to the treatment by the powers of 
American academia, which, despite his ac- 
quittal in 1951, cut short his employment as 
a professor at Princeton University, made 

terministic and, frankly, incoherent Copen- 
hagen interpretation of quantum mechanics. 
Prior to the publication of his theory in 
1952, he had been "enormously excited by 
what he felt was a major discovery" and 
wrote, "I can't believe that I should have 
been the one to see this," while "anticipat- 
ing that the physics community would react 
with enthusiasm." 

But his anticipation was not without 
anxiety. Indeed, Bohm feared that "the big- 
shots will treat my article with a conspiracy 
of silence; perhaps implying privately to the 
smaller shots that while there is nothing 
demonstrably illogical about the article, it 

erabend, who-throughout his carekr 
relished the role of provocateur in 
characterizing science and scien- 
tists, was only being straightforward 
when he remarked that "the fact- 
. . . that Bohm's model was pushed 

aside while all sorts of weird ideas 
flourished is very interesting, and I 
hope that one fine day a historian or 
sociologist of science takes a close 
look at the matter." 

Peat does a splendid job of weav- 
ing into his presentation this central 
e~isode in the life of a remark- 
able man, one of the most imagina- 
tive and controversial physicists of 
the 20th century, who died in 
1992 at the aee of 74. Bohm's ver- - 
sion of quantum mechanics, and the 
reaction of the physics community 
to it, is a subject to which Peat 
repeatedly returns as he beautifully 
develops the progression of Bohm's 
thought, in ever more speculative 
directions, over the last four decades 
of his life. 

However. Peat's treatment of the 
relevant physics is not always entirely ac- 
curate. For example, concerning Bohm's 
theory, it is not really true that Bohm "did 
not develop its full implications until the 
late 1970s and 1980s," or, concerning 
nonlocality, that he "did not fully appre- 
ciate the revolutionary nature of this as- 
pect of his theory," or that the measure- 
ment problem was "solved by Bohm's ap- 
proach in the 1970s." All these things 
were dealt with clearly, I would say almost 
definitively, in Bohm's original 1952 arti- 
cles. Thus. remarkablv. the behavior of the , , 
physics establishment in the matter of 
David Bohm was even more shameful than 
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is con\-eyed here. As  J o h n  Bell remarked 
(Spenicable and Cnspenknble in Q z ~ m ~ t z i ~ n  
hiechnnics, Calnbridge Unil- .  Press, 1987, 
p 191) ,  the  de-Broglie-Bohm "idea 
seems . . . so natural and simple, to  resolve 
the  \x-ave-particle dilenxna in  such a clear 
and  ordinary way, that  it is a great mys- 
t e ry .  . . that  it \vas so generally ignored." 

Sheldon Goldstein 
Department of hlathematics . 

Rzitgers Cnizle~sity , 
Xezi Brzins~~lick,  XJ 0 0 3 0 3 .  C S A  

Geomagnetism 

Magnetic Stratigraphy. NEIL D. OPDYKE and 
JAMES E. T. CHANNELL. Academic Press, San 
Diego, 1996. xiv, 341 pp., illus. $95 or £75. 
ISBN 0-1 2-527470-x. International Geophys- 
ics, vol. 64. 

Earth's internally generated magnetic field 
is a most unlikely geological clock. Its dial 
has only t\vo readings: "N" (for normal, 
when t h e  field vector everywhere points 
norrh\vard) and "R" (for reverse,  hen it 
points soutlln.ard). What ' s  more, there is 
only one  hand,  which remains stuck o n  
either N or R for periods ranging from 
10,000 to 40 rnilllon years. T h e n ,  \vith 
astonishing sniftness and  essent~ally per- 
fect global synchrony, the  hand  can  
change its setting and become stuck agaln. 
Fortunatelv for Earth scientists ( and  those 
interested in  their findings), a wide variety 
of stratified rocks preserve re~narkablv ro- 
bust and continuous records of these ar- 
rhythmic ticklngs of the  lnain field. In  
Alagnetlc S tratigraph? , Opdyke and C h a n -  
1x11 have produced a comprehensive sum- 
mary of the  three-decade-old scientific en -  
terprise that  e s p l o ~ t s  these paleonlagnetic 
fingerprints to  Infer ve ry -h igh-p rec~s io~~ ,  
global-scale correlations of s t ra t i f~ed 
rocks-the very fran~em.ork of geological 
t ime. 

This book has much to  offer. First, it 
serves as a succinct and  oractical introduc- 
t ion to  those aspects of geomagnetism and  
paleomagnetisln that  are relevant to  mag- 
netostratigraphy. Second, it provides a n  
up-to-date discussion of the  polarity-sever- 
sal history derived from remote sensnlg of 
the  rnagnet1:atlon of the  oceanlc crust. 
This continuous record constitutes a mas- 
ter "templaten n l t h  \x-hich the  magnetiza- 
t ion of deep-sea core samples or terrestrial 
rock sequences younger than  160 million 
years can be correlated. Thlrd ,  the  authors 
have produced a grand synthes~s  of exist- 

ing lnaglletostratigraphic data.  This  corn- 

Vignettes: Human Fitness 

Imagine two men competing with each other to be chosen by a mate. One has a 
naturally healthy complexion. The other is actually terminally ill but has recourse 
to bright ochers. He uses some belladonna to dilate his pupils and dabs oil of 
muskrat behind his ear. Through this clever sexual culture, it is possible that the 
ill man can outdo the healthy one in the display-and-attraction stakes and be 
chosen as the woman's mate. Of course, this may turn out to be bad news for the 
woman, as she may have to raise the child alone, but her consolation is that the 
child will have clever, culture-using genes on board. 

-Timothy Taylor, in T h e  Prehistory of Sex (Bantam) 

In human social life quite different levels and criteria of success come to the fore; 
these cannot be represented by a single set of numbers in computer games. There 
is always variety, and seldom extinction. No doubt dominant members of a society 
have more chances to raise their children successfully; but it appears that again 
and again special elites rose to power who produced fewer children but, through 
an elaborate culture, kept control over their inferiors who produced more children. 
Should this be called a lack of fitness of the ruling class? 

-Walter B u r k r t ,  in Creation of the Sacred: 
Tracks of Biolog?. in Early Religions (Harvard University Press) 

pilation (certainly the  most important 
contribution of the  hook) is summari:ed in  
a set of 15 tables and corresponding cor- 
relation charts that  cover nine time inter- 
vals, from the  Plio-Pleistocene (last 5 mil- 
lion years) to  the  Ordovician ( r v h ~ c h  be- 
gan about 510 million years ago).  T h e  
q ~ ~ a l i t ~  of the  data is roughly assessed n-ith 
a "reliability ~ n d e x "  (ranging from 0 to  10)  
tha t  the  authors have devised and that  is 
likely to  become ~vldelv used. In  the  dis- 
cussions accompanying the  tables, t he  au- 
thors are no t  shy about expressing their 
op in~ons :  they rate as "classic" the  papers 
describing t h e  nlagnetostratigraphy of the  
famous deen-sea limestone sections ex- 
posed near Gubbio, Italy: they are clearly 
much less enthusiastic about some reoorts 
of short reverse-polarity interval5 during 
the  last 780,000 years or during the  40- 
million-vear-lono norlnal interval of t h e  
Cretaceous. A n d  finally, they step back 
and see \\-hat can be learned about the  
behawor of the  geomagnetic field from the  
long record they have reconstructed. They 
observe tha t  t h e  last 65 million vears of 
field behavior closely resembles ;hat in  
the  interval 65 to  330 million years a m :  
the  lengths of polarity intervals peak'~'ar 
100,000 to  200,000 years, t he  average re- 
versal rate is about two per n l~ l l ion  years, 
and  the  balance between normal and re- 
verse polarity is indistingu~shable from 
50:50. This final observation, in  particu- 
lar, is one  tha t  has been hotly debated 
over the  years. Magnetic Strntlgrnphy 1s 

handsome, very readable, and  persuasive; 
  no st readers will wonder (as the  authors 
do  occasionally) \vhy more bo~llldaries in  
the  geologic timescale are not  tled directly 
to  our planet's geonlagnetic pulse. 

Scott W .  Bogue 
Department of Geology. 

Occidental College, 
Los Angeles , C A  90041 . LFSA 

Browsings 
How Writing Came About. Denise Schmandt- 
Besserat. University of Texas Press, Austin, 
1997. x ~ v ,  193 pp., illus. Paper, $19.95. ISBN 
0-292-77704-3. Abridged edition of Before 
Writing: Volume 7, From Counting to Cuneiform 
(1 992). 

-4 lx-ork revlen,ed in  Science 260, 1670 
(1993) adapted for a general audience. 

Yerkes Observatory, 1892-1950. The Birth, 
Near Death, and Resurrection of a Scientific 
Research Institution. Donald E. Osterbrock. 
University of Chicago Press, Chicago, 1997. x, 
384 pp., illus. $40 or £31.95. ISBN 0-226- 
63945-2. 

T h e  story of the  LTnivers~ty of Chica- 
go's observatory, recounting its founding 
by the  rloneering George Ellery Hale,  its 
decline after Hale's departure, and  its re- 
surgence in  the  1930s under the  director- " 

ship of O t t o  Struve, w t h  attentloll  t o  the  
relatiolls among the  astronomers and oth-  
ers ~nvo lved .  
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