
tells us: no supernovae, no carbon, n o  stars, 
no black holes. Which is the truth and 
bvllich is the fallacv? Nobodv knows. 

Perhaps these a\;-kwardnekes offer a cau- 
tionary tale for physicists with cosmological 
inclinations, indicating the pitfalls of dab- 
bling in other disci~lines before construct- " 

ing a inore solid edifice. Of course, ineta- 
physical cosmology is a well-trodden path, 
and Smolin is by no means the first to 
Dursue it. No doubt this ex~la ins  whv his 

Holistic Cosmology 

regulatioil of the inflaton, the field respon- 
sible for inflation, a concept that is beyond 
ally present physics of which I am aware. H e  
argues that small changes in fundamental 
parameters \von't do much. That  is simply 
untrue. Tilt the spectral index of primordial 
fluctuations bluevlard by 10 percent and 
one would fill the earlv universe \vith col- 

The Life of the Cosmos. LEE SMOLIN. Oxford 
University Press, New York, 1997. viii, 358 pp., 
illus. $30. ISBN 0-1 9-51 0837-x. Published in 
the UK by Weidenfeld and Nicolson; £20, ISBN 
0-297-81 727-2. 

tome has received some surprisingly re- 
sounding endorsements, and I must admit, 
finally, that the book is worth reading, if 
oilly to see how a brave pioneering spirit 
call conjure up impressive mirages of the 
ultimate theory. 

Joseph Silk The uiliverse is a self-organizing entity. 
There we have the essence of Lee Sinolin's 
admittedly speculative explanation of every 
thing, from the laws of physics to the origin 
of intelligent life and even an alternative to 
God Herself. T h e  Life of the Cosmos is an 
eloquent exposition of a theory that com- 
bines cosmology, physics, and philosophy in 
an attelnut to "sketch out a vision" of what 

lapsed objects, possibly destined to make 
black holes. Even worse, imagine adding 
the tiniest admixture of black holes early 
on. Perhaps during an early phase trailsitioil 
some rare horizon volume received a fatal 
coinpression that pushed it over the preci- 
pice of black hole formation. The  primor- 
dial black holes conserve their mass as the 
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our picture of nature will be \vhen the 
sought-after unificatioil of quailturn theory 
and relativity theory has been achieved. The  
aims are ~rofound ,  the vistas outlined are 

domiilailt relativistic energy density of the 
universe redshifts awav. The result: one in a 

Raising the Dead 
billion, even one in a ;rillion, is all it might 
take in terms of large ~riinordial horizon- The Science of Jurassic Park and The Lost 

World. Or How to Build a Dinosaur. ROB 
DESALLE and DAVID LINDLEY. BasicBooks, 
New York, 1997. xxix, 194 pp., illus. $18 or 
C$25.50. ISBN 0-465-07379-4. 

vast, and the discussion is highly creative. 
What could be more challeilgiilg than to 
construct a Theory of Everything? 

Smolin posits that black holes provide 
the underlying solution to how our uiliverse 
came to be as it is. The  argument proceeds 
as follo~vs. Every time a black hole forms, a 
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scale overdensities to result in a universe 
that today is vastly overloaded with black 
holes compared to what we see around us. 

And dare I mention star formation? 
Smolin exposes the hazards for a quantum 
cosmologist of dabbling in murky waters 
that are governed more by astronoinical 

Dinosaurs aren't all bad. Anyone who edu- 
cates children already understands their 
value. Young eves inav glaze at the an- new universe is spun off deep within. Fine 

so far; this we believe as disciples of Ste- 
phen Hav~king. Within these universes, the 
constants of nature suffer small but randoin 
changes every time a black hole forms and a 
new universe develops. The  most probable 
universe emerges from this evolutionary se- 
quence bvith the maximal number of evolu- 
tionary pathways, and hence black holes. 
W e  are at the peak of a grand cosmic sum- 
init of natural selection of the laws of phys- 
ics. And-here is the beauty of the argu- 
ment-such a course of events is inevitable: 
we are the outcome. Not  a bad ~os tu la te  if 

coininon sense than by f~~ndainental  phys- 
ics. He asserts that carbon is needed to form 
stars. Think of the obvious counterexam~le, 

- ,  , - 
nouncement of a study module on "The 
Scientific Method," but let the subiect be 

L ,  

us-or, inore specifically, our antecedents, 
namely the first stars, or for that matter the 
metal-poor halo stars, \vl~ich are as close to 
being carbon-free as inakes a shred of dif- 
ference to gas cooling. Nor need this be a 
puzzle: hydrogen cools as efficiently as does 
carbon, albeit at a higher temperature. But 
there is no limit to how sinall or large a 
lump of hydrogen one could fabricate, short 
of making snowballs of solid hydrogen, and 
stellar inasses are well within the range of 
possibility. 

And then there is feedback, a continu- 

dinosaurs and kids can't get enough. Never 
mind that their devious docent is really 
teaching them spelling, geography, geology, 
physics, astronomy, arithmetic, biology, 
physiology, or ecology. Dinosaurs sugarcoat 
the pill of kno\vledge. The  subject of dino- 
saurs is a natural illvitatioil to learn deeolv 

L ,  

about the natural world and its riches. 
I am not disturbed by the success of 

Michael Crichton's ilovels and their real- 
ization on screen bv Steven S~ielbere.  W e  

it is testable, which Sinolin argues to be the 
case. For example, one need only search for 
the black holes. 

Sadly, however, the challenge Smolin 
poses fails at almost every encounter n ~ i t h  
astroilomical realitv. Our universe is far- 

are sophisticated enbug11 to unierstani that 
the novelist's purpose requires a certain sus- 
pension of disbelief. A page-turning novel 
or a smashing summer flick bv its very 

iilg theme. Feedback is crucial ;o self-orga- 
nization. But would it not be advisable to 
know the sign of the feedback? Negative 
and ~ o s i t i v e  feedback could differentiate 

u 

nature caililot be a primary source of reli- 
able scientific knowledge. Rather it can 

by about four ordkrs of magnitude, or a 
factor of 10,000-from being optimally 
loaded with black holes. Most cosinologists 
are convinced that enhancing the ainpli- 
tude of primordial density fluctuations 
would enhance the black hole fraction. W e  

ants from whales, or a Big Crunch from a 
Big Bang. It inay suffice to give an example 
of the alariniilgly large astrophysical uncer- 
tainties: reduce the number of supernovae, 
and one diminishes feedback. In this case 
the gas collapses with higher efficiency, 
making more stars and inore black holes. 
This is quite the opposite of what Sinolin 
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provide an invitation to learn. Authors 
DeSalle and Lindley take up the challenge 
of examining the scientific premises of ]ti- 

rassic Park and T h e  Lost Wor ld .  The  result is 
a thoroughly entertaining and informative 
book written in a breezy style. The  book's 
strengths lie in molecular blology, and the 
authors provide a step-by-step reconstruc- 

are very far froin saturation. Sinolin's re- 
sponse to this criticism is an appeal to self- 
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