
other hand, both biographies state that Paul- 
ing considered the idea of valence orbital B 0 OK REVIEW s hybridization to be his greatest scientific 
achievement. This has certainly stood the 

I test of time, being a concept employed by 
every chemist and described in virtually all 
chemistnr textbooks. Pauline presented 
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many of'his ideas on molecular electronic 
structure in his famous book T k  Nature of 
t k  Ckmicnl Bond, first published in 1939, 

inspiration, salesmanship, and luck. The and also in various editions of his General 
Force of Nature. The Life of Linus Pauling. other is of how a courageous scientist and Chemistry and CoUege Chemistry. These 
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Linus Pauling was a great scientist and ed- 
ucator, as well as a courageous, outspoken, 
and often controversial ~ub l i c  figure. The 
biographies of Pauling Ly ~ a ~ e ;  and the 
Goertzels cover his life-span, from his birth 
in Portland, Oregon, in 1901 to his death in 
Big Sur, California, in 1994. They describe 
his scientific achievements-and failures- 
and recount his campaigns against nuclear 
bomb testing and the attacks on him by 
congressional investigating committees, as 
well as dealing with the human-interest 
matters of family and conflicts with other 
scientists. The biographies do a good job of 
conveying two important stories. One story 
is of how great discoveries are often made, 
involving a mix of hard work, perseverance, 

"Pauling in his Caltech office around 1957, sur- 
rounded by molecular models." [From Force of 
Nature; Linda Pauling Kamb] 

Pauling's most successful scientific 
work concerned the structure of matter- 
the atomic and molecular structure of 
crystals and the electronic structure of 
atoms and molecules. He even made sus- 
tained attempts to describe atomic nuclei 
in terms of geometrical structures. Hager's 
descriptions of some of 
pauling's scientific ac- 
complishments in these 
areas are fascinating. 
Chemists will be partic- 
ularly interested to read 
the storv of the near- 
simultaneous develop- 
ment of valence bond 
theory by Slater and 
Pauling in 1931. Hager 
also eives an accurate - 
description of the stylis- 
tic differences between 
Pauling and Robert 
Mulliken in connection 
with their advocacy of 
competing approxima- 
tions to molecular elec- 

Pauling's first major contribution to mo- 
lecular biology came with his 1949 demon- 
stration, with H. Itano and J. Singer, that 
sickle-cell anemia is a "molecular disease," 
due to a mutation in the hemoglobin mol- 
ecule. These investigators showed that this 
abnormality was inherited in Mendelian 

fashion, and this, as 
Hager points out, con- 
stituted a landmark in 
the history of both bi- 
ology and medicine. In 
1962 Pauling in col- 
laboration with E. 
Zuckerkandl also used 
hemoglobin as a "mo- 
lecular clock," creat- 
ing the scientific field 
of molecular evolu- 
tion. Molecular biolo- 
gy was thus united 
with the classical fields 
of evolutionary biolo- 
gy and paleontology. 
Pauling also made a 
fundamental contribu- 

tronic structure, namely upauling picketing the White House, tion to enzymology 
valence bond theory 1961. The next evening, Pauling dined in- when he proposed that 
and molecular orbital side with the President and Mrs. Kennedy enzyme combining 
theory. A t  scientific and a group of distinguished intellectuals. sites would bind struc- 
meetings Pauling was Jackie Kennedy told Pauling at the dinner tural intermediates in 
always a charming and that her daughter, Caroline, had looked chemical reactions. 
often convincing speak- out the window at this protest and asked, On a number of oc- 
er, whereas ~ ~ l l ~ k ~ ~  "Mummy, what has Daddy done now?" casions Pauling told me 

[From Force of Nature] was neither, usually that he was "lucky" to 
mumbling abstractly in 
an inaudible voice. (Mulliken was kind 
and friendly in private discussions, but 
clarity of speech was never a strong point 
with him.) The personality difference be- 
tween Pauling and Mulliken was one fac- 
tor in the early greater popularity of va- 
lence bond methods relative to molecular 
orbitals. Both descriptions of molecular 
electronic structure are of course quantum 
mechanical first approximations and if 
suitably refined lead to the same picture. 
The question in essence was always which 
was the more useful first approximation, 
and for unsaturated hydrocarbons the an- 
swer today comes out strongly in favor of 
the molecular orbital approximation. On the 

have discovered the al- 
pha helix, an important structural component 
of many proteins. The two biographies cer- 
tainly support the notion of deserved luck. On 
his 50th birthday in 1951, Pauling together 
with R. Corey and H. Branson sent their 
famous paper on the helical configurations of 
polypeptide chains to the Proceedings of the 
National A c h y  of Sciences. Although it 
proved to be based on sound theoretical argu- 
ments and the planarity of the peptide bond, 
the structure was not supported by the x-ray 
diffraction data available to Pauling at the 
time. This work was an innovation in meth- 
odology, termed the stochastic approach to 
macromolecular structure. Pauling and his u 

collaborators used this approach to discover 
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Vignettes: Organizational Functioning 

Perhaps the most important question to ask about the scientific approach to 
employee selection concerns its utility or value. What is the payoff to an organiza- 
tion for using this difficult and time-consuming approach to selection? The answer 
is not easy to determine. Research has shown that scientific selection can result 
in the hiring of better employees, but its effects on overall organizational function- 
ing are not as clear. 

-Paul E .  Spector, in Industrial and Organieational Psychology Research 
and Practice (Wiley) 

I know a trainer whose lionesses came to her aid when a male tiger tried to attack 
her during a show. Possibly the lionesses helped out because the trainer was also 
a female and was to some extent a group member-certainly more so than the 
aggressive male tiger could ever have been. Or the lionesses may have seen the 
difficulty in the ring as a potential threat to themselves and merely wanted to nip 
trouble in the bud. Whatever the reason, though, the event would not have 
encouraged anyone seeking to domesticate a lion, because cooperative aggres- 
sion is not a quality people want in their slaves. 

-Elizabeth Marshall Thomas,  in The Tribe of the Tiger: Cats and Their Culture 
(Simon and Schuster) 

another basic structural unit of proteins, the 
beta-pleated sheet. Pauling's luck ran out in 
1953 when he proposed a structure for DNA 
that oroved to be incorrect. This failure to pet " 

the right structure has been attributed in part 
to the fact that his nrooosed structure was a 

L 

rush job and he neglected to pay attention to 
Erwin Chargaff's findings on DNA base pair 
stoichiometry. Also there can be little doubt 
that "anti-communist" political opposition to 
him in 1952 took a toll on both Pauling's time 
and energy. His co~npetitors James Watson 
and Francis Crick took advantage of Pauling's 
own stochastic method in their successf~~l 
structure modeling. 

I'auling's Nobel Prize in Chemistry in  
1954 was followed by a Nobel Peace Prize in 
1963. T h e  chemistry prize was greeted with 
virtually universal acclaim by scientists 
worldivide, whereas Pauling's Peace Prize 
was criticized by official actions of the  U.S. 
government, so'rne academics, and a num- 
ber of newspapers. Although the descrip- 
tion of these events by Hager is accurate 
and ivell documented, it is hard for anyone 
who has not experienced such events to  
appreciate the  truly oppressive political en- 
vironment in the United States during the 
1950s and '60s. I signed Pauling's 1957 pe- 
tition against nuclear bomb testing with 
apprehension concerning possible adverse 
consequences to  me. In my opinion Pauling 
had a major impact in the international 
decision to  stoo atmosoheric nuclear bomb 
tests, to the benefit of everyone. 

Pauline's rnaior scientific discoveries " 

were made ivhile he  was a inember of the  
chelnistry faculty of the  California Institute 

of Technology. His departure from the  In- 
stitute in 1963 left a leoacv of achievement " ,  
that is recognized today with the Linus 
Pauling Lecture Hall in the Gates Labora- 
tory of Chemistry, the Linus Pauling Lec- 
tures, and the  Linus Pauling Professorship of 
Chemistry. 

Pauling had a stubborn streak with respect 
to his own scientific ~ ro rk .  He \i~ould rarelv 
admit a mistake or sympathize with a differ- 
ence of oninion. This is brought out in both " 
b~ographies, and parallels my oivn experiences 

with him when we crossed swords on molec- 
ular orbital theory, the molecular basis of an- 
esthesia, and quasicrystals. Pauling was obvi- 
ously self-confident, as one can glean especial- 
ly in reading his own \i~ords in the anthology 
by Barbara Marinacci. He also had a subtle 
arrogant streak. This surfaces in Hager's book 
where reputable scientists are referred to as 
"nondescript," a term doubtless due to Paul- 
ing himself, Another Pauling characteristic 
was that he rarely volunteered information on 
his research that was "in progress" but not 
published or soon to be so. I discovered this 
on Inore than one occasion when I described 
li~ork of my own only to find out that he had 
investigated the same subject but not pub- 
lished on it. A notable example ivas during 
the 1950s when I described inv work on nu- 
clear hyperfine splittings in brganic mole- 
cules, a subject he had evidently thought care- 
f~111y about in the inidst of his work on mac- 
romolec~~lar structures and on ferroinaenetisin 

u 

and his problenls with adversarial politicians. 
Missing from all three books is a side of Paul- - 
Ing that I knew from inany prwate one-on- 
one conversat~ons-ivarm, friendly, generous, 

a vast breadth of scientific kno\vledge, and a 
great sense of humor. 

Although Pauling was often controver- 
sial and was sometimes criticized in both 
scientific and political arenas, it is incontro- 
vertible that he  had a major impact o n  
science, education, and international peace. 
It is entirely appropriate that we now have a 
varietv of books dealing with his life and " 
thoughts. T h e  two present blographles are 
also valuable from the \7ieivnoint of the his- 
tory of science as well as of politics in the  
United States durino this century. T h e  book 
by Hager is particularly \\,ell-written, com- 
prehensive, and well-documented. 

Harden M. McConnell 
Department of Chemistry, 

Stanford University, 
Stanford, C A  94305-9991 , LISA 
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