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THE NATURE OF THE UNIVERSE 
by Fred Hoyle 
l j a rper  & Brothers, 
New York, $2.50 

A  or^ r 1(115 a rm =t~=rioii'- grrmp of  
individuals k n o w n  to the world otily 
;I--; THFY d ~ r  i deA that it omen4* 
dottie- 'hoiild underso a radical re- 
v i'-ion called the \PI\ Look. % i i ~ ~ i ~ t i  

$\ere informed that thet could either 
adopt the Ye\+ Look and lie in st! le 
i t  resist and  be old fuddy-dur1die-s. 

Aftor reading The Nntrtrr of ihf 
I 'n i iwsc 1 experienced N I I I ~ - ~  the 
same reaction that many Ã ometi felt 
when the New Look wa- thriiet upon 
them. The hook. which developed 
from a series of h roadcas t~  delivered 
about two -years ago, deals with the 
New C o s m o l o a  (the capital- a r e  the 
au thor ' s ) .  In this case. THF,Y con- 
sist= of Fred Hoyle of Saint John'-; 
College. Cambridge. England, and 
his associates. Without explicitly 
saying so  it is implied that ur~lecs 
you adopt the Yew Coqmology 5011 
are  definitely a back number. 

Apparently THEY have cliccu-ed 
thc nature of the [Universe at  "eat 
length. weighed the t a r i o w  alterns- 
tiles in the balance. and d e c i M  [hat 
il n111.ft function in a rertain nianrier. 
Why ? Well. becan'-(, ihcrth just sim- 
ply isn't any other viav that it rali 
funclion. 

T h e  style i n  which the hook i~ 
written constitutes both it*- qtrength 
and  ituveakness. Ho? le writes M t h  
such fervor that it would he a rit~ll 
reader indeed who was not lificd 1111 

and carried along with him. In 
effect. he says. here is a subject that 
i? tremeridoii=lv important to rne. 
and he holds your attention hecause 

vou fecl thi~t  hr coiilrl not write nilh 
--;ur-h (-nthu*-ia'-rn miless tlii ' - i ~ t i i r r ~ i  

fiere important to you. too, !71 sexen 
short chapters he tells \ou ahont ihv 
origin and destiny of the '-ohir cv--  

t t m .  *tars. galaxies. inid thf, [ ni- 
versc. In such a brief spa'-e tht3'-e 
'-1it)jr~rt'- can harelv he to~icherl upnri. 
yet yon iirrixe at  the end a trifle 
~ r e a t h l w s  and (!i77\ lint still frcling 
that \ o n  tiate heen w r n e ~ h t r e  atid 
re~a ined  a good (lrijl rrgardiris thf 
--;ignifiranre of the places von h i< \ r -  
\ i ~ i t e d .  

O n  Speculation 

The  irritaiing thing about th* hook 
is the arbitrary way in xhich ma- 
terial of a highly speculative nature 
i pi esented. \n uninformed read( r 
ttoiilrl certainly gain the imprecsion 
that a s t r o n o m e r - ;  are  gw~eral ly 
iigrced upon the majority of the 
statement--; made. 

For example. on pagr 26 of the 
first edition Iloyle sals .  "Wtien jou 
look at  the heavens. how many of the 
stars 1011 "w have planets ericirdinp 
them and  on how manj  of the--;'- 
planet" might liiirig creatures look 
out on a very similar scene? T o  give 
a numerical estimate I ~ o u l d  say 
that rather more than a million star*- 
in the Milky W a \  pokes'- planet< on 
which you mi";t live without iinclii~ 
diwxnfort." 

l\on aside from the sun. u e  d o  
not know ihat there is a single star 
in the I'niverse with a planet en- 
circling it on which we might live in 
comfort. Often Ã §  find it h a d  to 
live in comfort on the planet of the 
only star that we do know amthin"; 
about. 

Some of Hovle's remarks. besides 
ticing arbitrary in tone. are  c~ i r io~ls lv  
viorcled. Thus. in dcscrihing a brand 
new theory of the origin of the lunai 
crater" M (Told. which "is almost 

'Har(l-lioilt~rl. t t r l l - t t r i ~ t ~ n :  not for the fa~tirlious" 
-Ffol/vt~~~iftff ( ;ti-fn-V'f'n s 
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rcrtainlv correct, lir hpcak'i of thf 
"loner part'- of thr  moon." Thic iÂ¥ 
the firkt time that mo'-t of us Ã § ( , r  
await' that o u r  --;atrllitr had a n +  
such apper icJagc- .  ~ ~ n c i d e n t a l l y .  
h a \ e  Proxirna and \\yh,t Centaiiri 
heetl di=plared from their position as  
the nearest stare to the '-un a t  1.3 
light >ear-?  On page .ia'l! it i q  stated 
that light takes iihout three tea rs  to 
travel to 11." from the neared stars. 1 

The  rrio--;t interr--;ting corirppt in tin 
Nrvi ( o~mnliif!\ is t h f  con ti ti no^^"- 
c r w l  inti of tnfitter. :in idea u hi[ 11 it 
is said reiirr-ents the ultimate son1 
of the hook. This a'-'suinptiori i--; 
neeclcd to account fo r  the fact that 
the Cniverse consii-tc alrno'-t entirel! 
o f  hydrogen. For  unless h v d r ( y i 1  
is being created continuou-'ly to I P- 

place that r o m e r t ~ d  into helium it 
~ o u l d  al l  h a t e  d i ~ a p p e a r e d  long ago. 
Herire thÃ§ Fniverse is under ttn 
1ecessity of ereating hydrogen in 
somewhat the same xvay that the gnv- 
ernrnent is compelled to  keep issiiing 
new preer1liack-s to replace those thai 
a re  n o r n  out. 

This  '-pontaneous creation of mat- 
ter on1 i i f  nothing sounds inrrediblr' 
at first. but. a- H w l e  remarks. is it 
any l e v  palatable ~ h a n  other ideas 
of  the creation of matter such as  thp 
i i g  hang hvotheciq.  for inctarire? 

The Word 

The Iact chapter containe Hovlc'q 
ctric-tly personal I ~ P W  011 the general 
phi lo-'ophic i'-sue-j that come out of 
hi--; =urve\ of the ITrmerse. Here he  
nefei hesitates to meet difficult queG 
tion" head-on. H e  neithrr hedses 
nor does he r l i~e i i~- - ;  them in qur-h 
o-erierali~c(l terms that thev cea-e to 
ha \  c an! practical n iean inp  Tnstead 
he gives with ~ i m p l i c i b  and randor 
hi- ideas on man's place in the I n i -  
verse. the cocrnology of the Bible. 
and s i i r v i ~ a l  afier death. 

Tfw Nafiirr of the I r r t i l - f r s p  waG 
nrigi nally puh1isherl in the 1 nitpd 
States in Harpers Mngazirtr. where 
already it has attracted wide atten- 
tion. The hook can tie rerorrirnended 
i t %  h~ far  thr  most ititcie-ting f )o[~-  
ular cnrnrri~nta n on co~moli"g\  thai 
ha--; appeared rpcetitly, if it is read 
N ith rr<er\  ations. Ffoilr be l i~vcc  
that the conception of  the I1ni \ersc 
(lescrihed in thiq hook is rorreet i n  
its main essential<: that our  conrep- 
lint1 of the r'nixprse 500 year- hence 

CONTINUED ON PAGE 6 
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will still bear an appreciable resem- 
blance to that of the Universe of 
today. 

The New Look survived about two 
years. Will the New Cosmolopy have 
a longer lifetime? 

COSMIC RAYS 
by Louis Leprince-Ringuet 
Prentice-Hall, New York, $6.65 

Reviewed by  Carl D. 4nderson 
Professor of Physics 

PROFESSOR LE PRINCE - RINGUET'S 
fascinating little book Cosmic Rays 
is intended for readers who are not 
specialists in cosmic ray research. 
It assumes little more knowledge on 
the part of the reader than do most 
of the so-called popular books on 
science. Within its 270 pages, how- 
ever. it does present a clear and 
interestingly written introduction to 
the whole subject of cosmic rays. 
Its outline i s  in  general historical. 

and while the subjects treated in- 
clude such highly theoretical and 
abstract matters as special relativity 
and meson field theory. it is for the 
most part a qualitative description 
of notable pieces of experimental 
work selected by the author from 
the very extensive history of research 
in cosmic rays. The properties of 
the elementary particles of matter- 
protons, neutrons, mesons. electrons, 
etc.-are discussed in some detail. 

For a completely authoritative 
book on a scientific subject it is writ- 
ten in a lively and personal style. 
The book will reward the reader with 
some very definite impressions. He 
will realize. for example, the magni- 
tude of present-day research in cos- 
mic rays. and what an extensive. 
important and complex subject it is. 
He will appreciate how many im- 
portant advances in our basic under- 
standing of atomic and nuclear 
physics have resulted from cosmic- 
ray research. In Gome measure this 

book will reveal to the reader that 
research in physics is dramatic and 
fascinating. and that at times it can 
be as exciting and adventuresome a 
pastime as any exploration in a far- 
away jungle. 

One of the book's most appealing 
features is the large number of illus- 
trations. including many dozens of 
track photographs of the particles of 
cosmic rays made in cloud-chambers 
and in ~hotographic emulsions, and 
many laboratory scenes in mountain 
locations or in balloons and air- 
planes. 

The author is himself a distin- 
guished French scientist, professor 
at I'Ecole Polytechnic, and a member 
of the select French Academy of 
Science. At the present time he leads 
the largest and most active group in 
France engaged in cosmic-ray re- 
search. He has made many impor- 
tant contributions to our knowledge 
of cosmic rays and nuclear physics. 
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The book seems to contain onl? 
very few errors. and those that were 
discovered were all trivial. For 
example, Plate 10.5 on page 153, 
titled "The first photograph obtained 
of a meson trajectory (1931 1 , '  is 
attributed to a German physicist. 
whereas many inmates of the Nor- 
man Bridge Laboratory will readily 
recognize this photograph as a dis- 
tinctly local product of the year 
1931. 

THE RETURN OF CHRISTOPHER 
by Margaret Echard 
Doubleday and Company, 
New York, $3.50 

Reviewed by / /ar~jey E a g l m .  
Professor of English 

THE FIRST REASOV why Miss Ech- 
ard's latest novel should be reviewed 
for Engineering and Science is that 
the hero, Christopher Gayle, attends 
Caltech, and it is of interest to Cal- 
tech men to see their school pre- 
sented in fiction. The second reason 
tor reviewing the book here, how- 
ever, is more serious and important 
than the first, for the problem pre- 
sented in the novel is one which 
troubles every thinking man in con- 
temporary life. What can [ believe? 
In the light of modern education, 
particularly s c i e n t i f i c  education 
which has so rapidly changed our 
concept of the universe in which we 
live, in the chaos of modern life with 
its overwhelming problems of eco- 
nomics. war and conflicting ideolo- 
gies. what can I believe? What 
should my standards of judgment 
be? What can I find which will sus- 
tain me against the the impact of 
the "slings and arrows of outrageous 
fortune"? 

The solii~ion offered by Miss 1 1 -  
ard in this novel is a retmn to ortho- 
dox Christianity. At leaqt that is the 
solution of her hero. Christopher. [t 
i"-. Christianity to which he "return-;*'. 
Whether it is Miss E~harcTs [wr- 
sonal solution is another matter. One 
of the best qualities of her novel is 
its complete objectivity. She present's 
her characters with sympathy and 
understanding:. but she nexer rnanip- 
ulates them to her ou.n ends. She 
says in effect. "I give you one win- 
tion to the problem of modern life. 
I do not claim i t  is the only solution. 
or mine. This *tor> i*' one mat)'- 
experience. You may take i t  or b n e  
it." 

The story of the novel is in itself 
not too important. 4lthough the 
readerA$ i n t e r e s t  is maintainccl 
throughout, it is not because of seri- 
sationalism or  novelty in  the plot. 
In fact the principal interest in the 
novel's story is that it is so typical of 
American life and experience. Every 
male reader will find bit'! of his own 
life and thinking recorded in Chris- 
topher's. One of the remarkable 
features of Miss Echards novel is 
that she so v i ~ i d l y  and accurately 
projects herself into a rn& experi- 
ence. 

Christopher is reared in a small 
American town. 4Ibemarle. which 
could be any American small town 
with its comfortable middle class 
life. its social prejudices. local scan- 
dals. gossip, and play. This setting 
Miss Echard presents as realistically 
and as well as it has been done in 
any American novel. We have had 
many fictional pictures of small 
town lifp in America. notably Sin- 
clair Lewis's Main Street, hut as in  
that novel most of these picturps 

have err~pha-;is'ed the di~agreeable 
aspects to the ~acrifiee of the agree- 
able. of which there are many. Miss 
Ec-hard chooses a middle ground and 
a- a result the life '-he portrays is 
nearer to that tthich most of us have 
experier~c~d. 

Christopher"s family emi~ronment 
i1- strictly and rigidly religious. As 
he grows older he revolts against this 
attitude. He drifts away from his 
home and friends. attends Caltech. 
marries, becomes a teacher. is in- 
vohed in World War 11. Rut always 
he i s  diwatisfied, feels something 
lacking in liirn'self and hi*' life. At 
the end of the war he rfxturns to his 
home in Sierra Madre and grapples 
with his problem. Having found his 
solution in Christianity and the de- 
sire to enter the ministry. he is again 
affected with doubt. 

"Everything for which I prayed, 
every- step which it seemed God had 
led me to take. appeared to be an 
expression of my own egotism." he 
confesses to an old friend. 

To which his wise advisor. Dr. 
Muricie, replies. "You've spent your 
life seeking an object for your corn- 
plete demotion. Having found it, you 
are inflamed with the deadliest of all 
passions: the urge to give yourself 
without hope of reward. Suddenly 
the whole idea is presented to you 
in a different light. You are made to 
question your motixes. not because 
you distrust them. but because, for 
the first time. you realize that you 
are going to receive more than you 
feel you deserve . . . My dear boy, 
you might as well get used te ,jolts of 
that nature. You11 never be able to 
do anything for God that you're not . . 
embarrassed for the compensation. 

Christopher a c  ce  p t s ordination 
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and the hook rude a? he  preaches his 
fir-it >rinion on / Curiiithiutisi. second 
-h<ipter.  second tei;.c. " l o r  1 deter- 
mined not to know anjthiiig J I I i ~ l I ~  

) ou. > a \ c  jesu;. (;hii;.t, am1 liim. cru- 
cified '' 
Mi;-> I'.clidr~l a t ~ t ~ i n p t e d  dillicult 

ta-k i i i  ttii- i i o ~ e l  a ~ i d  succeeded. She 
dv)i(ied the pitfall- of tentimentality 
dud f ~ i g o l ~ ?  nhic11 a r e  latent in her 
subject. She ha? vtritttw a line novel 
diid created an rxccllent piece of 
A ine r ic~nd .  pi tasenti ng  a; it does a 
kind 01 life which may all  too sooil 
l i i-appcar from the American scene. 

GEOGRAPHY IN THE 
TWENTIETH CENTURY 
Edited b y  Griffith Taylor 
Philosophical Library, 
New York $8.75 

PI~LP-YHLD 4s a "st u d )  of the 
growth. field?. technique;. aims dnd 
trends of geograph).'" thi;. volume 
represents the joint efiurts of twenty 
author?. I t  is at once a careful sam- 
pling and a skilIf111ly edited sun)- 
rnarj  of geographical thought during 
the past half century. and as  such is- 
a unique and valuable contribution. 
Mure than 600 pages of data and 
sober discussion could well be pretty 
deadl j  stuff. but the potenlid1 readc". 
need not be frightened awa) from 
this book by it? somewhat encyclo- 
pedic aspect. even though h e  will 
quick]) recognize mo.-t of the chap-  
t e r ~  as both comprehensive and au-  
thor i i a t i~e .  Not o n l j  is the general 
approach philoi-ophical rather than 
mere!) dei-criptive. LUI  much of the 
writing itself is lucid and pleasanll! 
ti&. Man\ urovocative ideas and 

, I  

argument;.. presented in a wide vari- 
t t j  of Sornis. a re  bound to raist 
ipiestioiii- in the reader's mind. pa l -  
ticularl) if he i? an tlrighieer o r  

acientibt with nornial interest in the 
techiiiaues of c o m e r t i i i ~  data into 

& 

bound answers. H e  nia) rc-aci favor- 
ably or  he  nia} react u n f a w r d b ~ j  to 
s-orr~e of the argurnent~.  hut he  
assuredly \+ill  react ! 

Tlie hook comprises three ;.ections. 
the first of which deal? with the 
development of geography an a x i -  
cucv, togetht'r with it? p l i i lo ; . i~~I~ ic~t l  
hahis ~ J K J  tlie several s'choo'ls uf 
thought that evolved at variou? times- 
in different parts of the world. The  
introductory chapter. provided by 
Griffith Tai lor .  the editor. is extia- 
ordinaril) broad in scope. a n d  sets 
a strong pace for  the rest uf the 
book. Arnong its most a t t r a c ~ h e  
features is a +uccinct discusbion of 
the old but not-yet-dead "theocratic" 
view of geography. in  which the 
vell-being of man is held to be the 
basic aim uf an omniscient provi- 
dence; the later and now-\ e r j  - a c t h e  
a e o c r a t i c .  o r  ern ironmental Mew. 
w hich places emphasis upon p11) sical 
factors a s  the chief control of human 
activities and development: and the 
'we-ocratic," o r  possibilid -new, in 
which man i-. fa \ored a s  master of 
his o \ v t i  geographic destinies and tlit- 
natural landscape is  subordinated 
to the "cultural landscape.'" These 
point; of vie\< a re  later treated in  
detail by George Tatham. who also 
contributes an historical chapter on 
geography in the nineteenth century. 
Other chapters ~ u m r n a r i z r  the devel- 
opment of geography in France. 
Germany. Czechoslovakia. and Po-  
land. Inierestinglj enough, an at- 
tempt was made by the editor to 
obtain contribulions- f rom Russian 
and Jugo-Slav scientists. but no sat- 
ibfactory contact could be made. 

T h e  second section of the book 
rompris-es four  chapters; that a r e  con- 
cerned with geomorpholog). rneteor- 
ology. climate. dud soils. and ? i ~  
chapters that present regional di?- 
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~11saioll-i in tlie light of these cnviron- 
mental factors. These 227 pages thus 
deal with the must fundamental ele- 
nieula 01 geugraph), and as  buch 
s e n e  ds the fulcrum of the book. 
The  third section i? concerned ttith 
a \  idtion ; fiibldtt0tk ; political, social. 
and  lacid1 pioblerns: dnd o t h e ~  more 
pem'rdi topics of broad dppjicdtion. 
In Inan! respect?. s i~cl i  chapters J.- 

Geogrdph) and E m  p i  re .  H a e  i a l  
i;eogrdph). Geogrdph) and Av ia- 
tion. and  Geo~~ol i t i cs  and Geoljdrifics 
a re  the nioi-t stimulating in the book, 
but ihe? will not -yield a full  return 
to the reader \tho s k i p  u ie i  the 
r~laterial in Pait.- 1 and 11. 4 good 
sunirnar) of all ihiee part?. is jirtn- 
setited 1)) the editor i n  the iotrodui:- 
tor)  chapter (pp.  10-27). 

The Line-Up 

The selection of contiibutiiip au-  
thorn p l a i n l ~  ̂a? a careful one. and 
~ i d i  hell-known aut1ioritie.s aa IS. 
van Valkenburp. S. \V .  Nooldridge. 
Jaaiah Bowman. I.. Dudley Stamp. 
Charles B. Fawcett. and EIlswortli 
Huntington are  represented b) ex- 
cellcnt chapters'. It should be added 
that ;.elera1 of the other chapters. 
the M ork of younger men. seem ful ly 
a s  good. and include some of the 
most vigorous writing to be found 
i n  the book. Each contributor uses 
his o m  analytical approach and  
mode ot presentation. which is at 
once <in advantage and a disadvan- 
tage to the reader. Although the 
over-all balance of treatment is 
thereb) inlproied. a n  e;.scntially 
segmenlcd coverage of so broad a 
field a s  geograph) inevitably leaves 
sutures and gaps in the final prod-  
uct; these. however. have been held 
to  a minimum h j  tlie editor. who 
has integrated the numerous eon- 
I rihu tions with considerahif- i-uccebs. 

Scientists in other fields ins) be 
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w n e w h a t  le<% than fai or;] blv irn- 
pre-ed In many of the attempt^ at 
lnanlitative treatment of  data and 
cjticejit-. and perhaps e<pcrialh by 
the fundan~entally '-uhjective "ap- 
proach to w m e  problems. The 
geographer's fondness for maps. dia- 
prams. and charts i~ well shown in 
vvera l  chapters. hut the intriri-iic 
accuracy of these helpful illuctra- 
tion< rarely is indicated or  cveti '-11g- 
~ s t e c l .  One vvonder<. for example. 
ahout curves that are  liased upon 
three control point<. and about qirn 
pie hlork diagrams that qhovv the 
relations of -several highly complex 
and imperfectly known variables. 
One might question. too. the deriva- 
t i o n ~  of several formulae on the 
hasic of obviously incoiriplete data. 
T h e  geologis~ w i l l  he shocked a1 
come of the over-ahhreviated. mis- 
leading. o r  even incorrect definitions 
of terms in the "'concise glocsary of 
geographical terms" that conclurlrs 
 he volume. 

Scientific Analysis? 

Another question that most read- 
ers will ask again and again relates 
to po<sihle "sampling error-'" in 
most of the geographic analyses. 
This problem undoiibtecllv is rccrio;. 
nized by many peopraphers, arid 
John Kerr Hose, in  his discuqsion of 

geography in the Federal poverri 
merit. static ( p p .  575-576 > : '-i'ield 
 method^. p a r t  i n i  l a r  1 j elernentan 
techniques of Lurvev. Ã § h i r  d o  r~ot 
adequately consider thp prof1fem'- nf  
repre'-entativcne- of sample-'. are  of 
no  particular help a good course 
in elementary ~tat i i t ical  method'- 
would be w e d  many times more f i r -  
quent lv. '  The somewhat "personal- 
i7 rd '  technique< e r n p l o ~ r d  h v  a1 leact 
four  of the author< r a i v  w m e  doubt 
in thc readers  mind a <  to just where 
sr-ientidc analv-iis end- and authori- 
tarianisrn begins. Ttie<e rnen and 
the editor himself appear" to he one 
of them-- repeatedly call attention to 
their own view< in apparent iitternptc 
to increase the weight of their argu- 
ment<. 

Relation to Other Sciences 
Despiti= these relatively minor 

shortcomings, this book is p o d  read- 
ing. In particular. the man who 
cleals with the more "exact" a r ras  of  
science and  engirieeririp; will gain a 
better understanding of geography. 
whose place in science i i  not eacy to 
determine. I n  its dorriiriaritly ph?- 
ical, o r  "em ironrnerital" facets i t  is 

vlosely related to such wed estah- 
1;'-hed field'- a*- a~tronornv.  botany. 
geology. and physics. I n  contrast. 
those facet' that form the human 
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'-iilc of g e o ~ r a p h v  are  related to an-  
thrripolev. cconomirs. histor\ ( i n -  
eluding politicq I .  and sociology. 

r . 1 hp grographer hir iwlf  is at time+ 
-orriev hat h ru  ifderecf hv thr  intertiat 
(ompl( \ i tv  of hi% field. and certainlv 
ihe atlerriptc of  a feu geographer% to 
a r i a l ~ 7 e  ~ r i \ i r o r i r i i e ~ ~ t i ~ l  data in rig. 
oron-i fa'-hion h a l e  heen Mocked 
again and again h y  the "human" 
ai-pel-ts of the problem'-. "Human.' 
geopraphy. fir the ontographv of the 
a t e  William Morris Dat i<, char- 
acteri-tical11 involve- data that a re  
elusive. incon'-tanl. and ii l l  too often 
mi-leading. It 1 %  cl iderit that qnch 
data a re  not wsceptible to the rigor- 
ous treatment ordinarily dernand~d.  
for example. by the chemist o r  phy- 
s i r i ~ t ,  and thev introduce maddenir~g 
iincertair~tie'- into mn'-t p o g r a p h i c  
protilerns. Arid even in those proh- 
lems that a re  perfectly free from 
intographic complications, the peog- 
rapher finds hi% "environmental" 
data none too promi~ir~";  H~ere he 
joins the phpica l  geologist. who 
must lean h e a v i l ~  - and perhaps 
'-hakih- - upon the cloctrin~l of uni- 
formitarianism. i+ho  must lie w illirig 
to make I I W  of ~emiquanti ta t ivc data 
(rven ~dougfi  tie i s  not nereqsarify 
(outerit with thew d a t a ) .  and who 
must extrapolate fa r  h e ~ o n d  his area 
o f  ohseried relationc. 
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