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four circles and assemble them to form a 
cuboctahedron (what he calls "vector 
equilibrium")? On the other hand, who 
else would see a cryptic, mystic message 
in such a possibility? 

Far sadder is his tendency towards 
numerology, and the belief that on such 
a basis he could think his way towards an 
understanding of the fundamental struc­
ture of the Universe. "This 28 we multi­
ply by the twoness of internal mite 
rearrangeability of the mite's 2 A and 1 
B modules, giving us 56 arrangements of 
the same total energies inter-energy­
proclivities of each coupler". After pages 
like this we are told that "synergetics 
provides ... a more sophisticated under­
standing of subatomics than that of the 
nuclear physicist whose favourite tool is 
the atom-smasher." 

It is this kind of lurch from brilliance 
to crackpottery that makes Fuller so 
infuriating. He is far more convincing 
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THERE are three great problems when it 
comes to studying stars. Most stars are a 
long way off and, with the exception of 
the Sun, they are perceived as little more 

when he avoids specifics. The defects of I 
his numerology are obvious, but he still 
has a valid viewpoint when he suggests 
that smashing atoms to bits may not be 
the cleverest way to decide how they 
work. Reductionist biologists, just as 
obsessed with the DNA code as is Fuller 
with his numerology, would do well to 
heed his warning that "nature invents 
many alternative circuits that provide the 
same results"; and to take on board the 
principle that outsides matter just as 
much as insides. And we should all think 
long and hard about the failures of 
"traditional human power structures and 
their reign of darkness". Cosmography 
builds on too many of Fuller's flaws to 
be a great book; but its author, flaws 
notwithstanding, was a great man. His 
book lays bare his own enigma. D 
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originate from the time-honoured and 
rather dreary order in which most 
astronomy textbooks approach the sub­
ject. James Kaler unfortunately falls 
headlong into these traps. The first 60 
pages of his book regale the reader with 
risings and settings, celestial poles and 
meridians and telescopic mirrors and 
detector designs. Only after ploughing 
through this overly long introduction 
does one start to get some feeling for 
what a star actually is. But even then the 
true picture has to await a discussion 

the orbit of Saturn. 
I greatly enjoyed the section of the 

book dedicated to stellar interiors, and 
Kaler has done a first-rate job of ex­
plaining the complexities of stellar ener­
gy generation and transportation. But I 
was a bit surprised that he then pro­
ceeded to tell how the Sun would evolve 
in the future (giant, helium flash, super­
giant, planetary nebula, white dwarf and 
so on) before he revealed how the Sun 
actually came to be what it is today. I 
also thought that the general reader 
would get slightly confused by his brief 
explanation of the Sun's journey along 
the Red Giant Branch and the Asympto­
tic Giant Branch of the Hertzprung­
Russell diagram. 

Balancing those portions of the book 
that I would have omitted were sections 
that I would have expanded. I would 
have liked more about why the luminos­
ity function has the form that it has, why 
only half the stars are binaries and how 
planetary formation is related to star 
formation? 

Even though stars are the primary 
source of energy in the Universe, and 
our planet and all living things are made 
of stardust, I still found Kaler's state­
ment that "to know ourselves we must 
know the stars" a touch pretentious. I 
also found my mental imagery linguisti­
cally distorted when I read that "stars 
come dripping from the fonts of inter­
stellar space" and that "as they age they 
pump enriched matter back into the 

wallsprings of creation"; 
but after a time you get 
used to it. And Kaler can 
be forgiven, because it is 
clear that stars are his 
great love. 

than points of light. So 
we know the detailed 
vagaries and variabilities 
of only one stellar sur­
face, and that has been 
studied for only a couple 
of centuries. Stars are 
huge turbulent spinning 
spheres of glowing gas 
energized by intense nuc­
lear reactions in their 
deep interiors. But the 
radiation that we can de­
tect comes only from an 
outer layer a thousand or 
so kilometres thick. The 
remaining 99 per cent of 
the stellar volume is 
beyond our ken and can 
be probed only by the 
theoretical extrapolation 
of physical equations. 
And the pace of stellar 
evolution is so slow that 

A powerful solar flare, the result of an intensely hot electromagnetic explosion in the 
corona, produces vast quantities of X-rays which brighten the chromospheric gases. 

His enthusiasm be­
comes infectious. I was 
even able to overlook the 
fact that he misspelt the 
christian name of my 
hero Edmond Halley; but 
to state that Halley went 
to Cambridge rather than 
Oxford was going too far. 
I was heartened by the 
many times that Kaler 
admits that astronomers 
are still mystified by 
many aspects of stars and 
stellar evolution. The 
true joy of working at the 
frontier of astronomy is 
portrayed very well. 

astronomers rarely see an individual star 
age. Our understanding of the life­
cycle of a star has to come from glimp­
sing a host of different ones during 
their baby, youthful, middle-aged and 
geriatric periods. 

Coupled with these stellar problems 
are a series of traps set for people who 
write about the stars, traps that seem to 
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of black-body radiation and atomic 
spectroscopy. At last, by about page 
85, the reader begins to realize that stars 
are not all the same but have lumin­
osities that range from a million times 
brighter than the Sun to a million times 
fainter, masses that range from 120 to 
1/13 solar masses, and sizes that range 
from a few kilometres to the size of 

Stars abounds with beautiful stellar 
pictures and, as one would expect from 
a book from the Scientific American 
stable, the standard of the illustrations 
and figures is first class. D 
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