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Upon f i r s t skimming through Nu-
clear Structure Theory, I was very 
pleased and looked forward to having 
it close to my desk for re ference 
purposes . However, a more careful 
reading considerably modified my 
initial enthusiasm. I now have very 
mixed feelings. 

To put these r e m a r k s in context, 
I should add that I am a practicing 
nuclear theor is t , mainly in the field 
of nuclear react ions; however, r e -
action theor is ts cannot avoid contact 
with theor ies of the internal s t r uc -
ture of nuclei, the subject of J . M. 
I rvine 's book. This i s no book for 
beginners; the author a ssumes the 
r eade r has had a basic undergraduate 
course in nuclear physics, but I be-
lieve h e will need much more— 
namely some working knowledge of 
the field—before he can feel at home 
with all of this book. It is a con-
glomerate of mater ia l s at all levels , 
f r o m the elementary to the sophis-
ticated. Indeed, I have the feeling 
(and this is reinforced by his own 

comments in the Preface) that the 
author ' s motivation was simply to 
wri te a book without giving much 
thought to his prospective r e a d e r s . 
He speaks of it a s a "guide-book," 
but that does not seem completely 
appropriate . For example, I cannot 
help contrasting the very elementary 
discussion of mass spec t romete rs in 
Chap. 3 with the leap into the very, 
sophisticated Brueckner theory in 
Chap. 6. 

Perhaps all of this is quibbling. 
Certainly a useful book could have 
resul ted , and in many ways it has . 
P a r t II is a concise (maybe too con-
cise for the uninitiated) summary of 
the many-body theory of nuclear 
mat ter and finite nuclei, while Par t 
i n is a s imi lar ly concise tour of nu-
clear models, par t icular ly the shell 
model with i ts various extensions. 
(In this la t ter pa r t , the somewhat 
cursory t reatment of the collective 
model is unfortunate, but it i s in 
keeping with the tone of the r e -
mainder of the book.) Par t I i s 
largely introductory (the two-nucleon 
sys tem, s y s t e m a t i c s of nuclear 
masses and shapes, etc.) , while Pa r t 
IV contains the mathematical appa-
ra tus needed for understanding the 
ea r l i e r pa r t s . 

A large amount of space is taken 
up by tables and such, not all of 
which necessar i ly serve a useful 
purpose. For example, there a r e 
52 pages of nuclear energy-level 
d iagrams , covering all nuclei up to 
A = 40 and every tenth one af te r that. 
The reproduction of some of these i s 
ve ry indistinct, at least in my copy. 
Fur the rmore , s u c h diagrams a r e 
constantly b e i n g updated and a r e 
available in professional data evalu-
ation journals. A more ser ious c r i t -
ic ism of other se ts of tables is that 
they lack a p r o p e r explanation. 
Thirteen pages of two-body in te rac-
tion mat r ix elements a r e given, but 
I see no mention of the residual in-
teraction used or even what units the 
numbers r e f e r to. There a r e 36 
pages of coefficients for Nilsson 
wave functions for a nucleon moving 
in a deformed potential well , but I 
did not find any explicit definition of 
these , especially of the phase con-
ventions employed. No doubt those 
of us who a r e relat ively famil iar 
with this game could figure out these 
things in an hour or so; the new-
comer would have more difficulty. 
There a re other examples, such a s 
Figs . 13.9 through 13.14 and Table 

15.1, where the resu l t s of calcula-
tions a re given without any indication 
a s to the input quantities. 

Other l e s s important c r i t i c i sms 
abound as wel l ! Some of these a re 
minor " m i s p r i n t s " and I know only 
too well how those can slip by. 
Others a re of more consequence. 
The notation used i s not always 
clear ly defined; for example, a l -
though the old hands will know im-
mediately what T stands for in Eq. 
(2.17), it should be defined for the 
benefit of those less famil iar with 
the subject. (Incidentally, the usage 
" i so top ic" spin is passS; isobaric 
or just plain iso have become ac-
cepted now.) In addition, "equivalent 
u n i f o r m " is not defined on p. 49; 
in this connection, when he r e f e r s 
on p. 52 to a " rad ius to half-density" 
I believe he actually m e a n s the 
equivalent uniform radius—not the 
same thing. 

The optical model is done an 
injustice on p. 47, where it i s said 
that analyses using it have inherent 
uncertaint ies of 25% or so. On the 
cont rary , much more accurate infor-
mation than that can be obtained. 
Similarly, it i s suggested on p. 50 
that analyses of electron scattering 
data a re subject to e r r o r s of the 
same order . Again, quantities like 
the mean square radius can be found 
to an accuracy an order of magnitude 
bet ter than that. The case of 40Ca 
i s mentioned, but only in conjunction 
with a re ference which is 16 years 
old; work of recent years using com-
parison methods has yielded quite 
accurate information on the s t ructure 
of the density distributions of the 
calcium isotopes. 

Twice it is mentioned that the 
relat ivis t ic Thomas spin-orbit cou-
pling i s an o r d e r of magnitude 
smal le r than that needed for the 
shell model, but it i s not pointed out 
that it a lso has the wrong sign; this 
i s fur ther confused by a sign e r r o r 
in going f rom Eq. (13.3) to Eq. (13.4)! 
In addition, the insistence (p. 240) 
on a constant form for the spin-orbit 
coupling t e rm in the shell model is 
ra ther misleading since much of cur -
rent usage takes the Thomas form 
[Eq. (13.3)], suitably renormalized. 

Some minor e r r o r s I have noticed 
include that the distance denoted LO in 
Fig. 4.3 is real ly u>, that the 
"poten t ia l" Eq. (4.15) r e fe r r ed to 
on p. 51 should be "dens i ty" and 
that , while Table 8.1 and Fig. 8.4 
a re said to r e fe r to the same calcu-



lation, the numbers shown do not 
agree at all. Further , reference is 
made to overlaps in Table 8.1 which, 
in fact , a re not there. 

In summary, it is hard to give a 
simple judgment on this book; its 
treatment is somewhat uneven and 
it is not clearly directed to any one 
audience. I can only recommend that 
the reader scan his l ibrary ' s copy to 
discover for himself whether it con-
tains enough material of interest to 

warrant his buying it. The new-
comer to the theory of nuclear s t ruc-
ture could find it valuable as a 
supplement to other sources but not 
as his only text; indeed, the author 
himself explicitly disclaims that this 
is a "conventional textbook." 
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