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Book Reviews 
High Magnetic Fields. Proceedings of the In te rna t iona l 

Conference on High Magnet ic Fields, held a t the Massa-
chuset t s In s t i t u t e of Technology, Cambridge , Massa-
chuset ts , November 1-4, 1961. Sponsored b y the Solid 
S ta te Sciences Division of the Air Force Office of Scientific 
Research. Ed i t ed by H E N R Y K O L M , B E N J A M I N L A X , F R A N C I S 
B I T T E R , AND R O B E R T M I L L S . M . I . T . Press, Massachuse t t s 
In s t i t u t e of Technology, and Wiley, New York, London. 
751 pp. , 419 figures. $15.00. 

The editors of these proceedings are well known experts 
in the product ion and the use of high magnet ic fields: Henry 
H. Kolm did ou t s t and ing work in the development of 
pulsed-field and powerful continuous-field magnets . Ben-
jamin Lax is well known for his impor t an t research work in 
sol id-state. He is di rector of the Nat iona l Magne t Labora-
to ry a t M I T and head of the solid-state division of Lincoln 
Labora tory . Francis B i t t e r , professor a t M I T , is an au-
tho r i ty in magnet ics and did pioneer work in designing high 
field water cooled magne t s ( "B i t t e r M a g n e t s " ) . Rober t G. 
Mills, in his capaci ty as division head of the P la sma Physics 
Labora to ry a t P r ince ton Univers i ty , con t r ibu ted great ly 
to the development of research machines for thermonuclear 
s tudies. 

The In te rna t iona l Conference on High Magne t ic Fields 
had an a t t endance of near ly nine hundred pa r t i c ipan t s 
including persons of eleven foreign countries. N o t less t han 
86 papers were presented . In this volume, these papers are 
a r ranged as logically as possible in four p a r t s devoted, 
respectively, to (1) t he generat ion of high fields, (2) high-
field research programs a t a number of centers th roughou t 
the world, dealing wi th bo th the generat ion and the use of 
high fields, (3) high magnet ic fields in sol id-s ta te and low 
t empera tu re physics, and (4) the use of high fields in p lasma 
physics. 

The papers presented are in general on a high scientific 
level. Unfor tuna te ly , avai lable space permi ts l is t ing only a 
few outs tanding lectures of each of the ment ioned four 
groups. F . B i t t e r t a lked on water-cooled magnets , D. B. 
Montgomery on iron magne t design, and H. P . F u r t h on 
pulsed magnets . A series of lectures concerned high-magnet 
field research programs of several well known laborator ies 
(for instance, the Clarendon Labora to ry in Oxford and the 
Cavendish Labora to ry in Cambridge, England , t h e Kamer -
lingh Onnes Labora to ry in Leiden, Holland, t he Nat iona l 
Magne t Labora to ry a t t he M I T in Cambridge, Mass . ) . 
B. Lax presented a paper on magnetospectroscopy in solids, 
and Nicholas K u r t i discussed the use of high magnet ic 
fields in low t empera tu re physics. Actual problems in super-
conduct iv i ty were covered by 15 papers concerning super-
conduct ing mater ia ls and superconduct ing magne ts (J. E . 
Kunzler , S. H. Aut le r , and others) . Final ly , appl icat ions of 
high magnet ic fields in plasma, fusion, and par t ic le physics 
were well represented by experts like B. Lehner t (Stock-

holm), R . G. Mills (Princeton, N . J . ) , F . H . Coensgen 
(Livermore, Cal i fornia) , and several o thers . 

Three sessions of the conference were devoted to bio-
magnetics; however, these lectures were not included in this 
volume since i t was fel t t h a t these papers would be more 
appropr ia te in t he per t inent journals . 

The proceedings of the In te rna t iona l Conference on 
High Magnet ic Fields give an excellent pic ture on the 
actual s t a t e of th is extensive field of research and develop-
ment and includes complete lists of references on previous 
work. This volume is at this t ime t h e best reference book 
available. 

W . F . G A U S T E R 
Oak Ridge National Laboratory 

Oak Ridge, Tennessee 
{About the Reviewer: Wilhelm F. Gauster was educated at the 
University of Technology in Vienna where he served later as 
professor of electrical engineering. He came to North Carolina 
State College in the same capacity in 1950. Since 1957 he has 
been at Oak Ridge National Laboratory where he heads the 
engineering sciences group of the Thermonuclear Division.) 

N S 323, 0 Tables , 0 Figures 
N u c l e a r R e a c t o r I n s t r u m e n t a t i o n . B y M . W. JERVIS. 

Temple Press , London. 74 pp. , 24 figures, $2.95. Dis t r ibu ted 
in U.S.A. b y Simmons-Boardman, New York . 

M. W. Jervis is Senior Engineer , Electr ical Depa r tmen t , 
The Nuclear Power Group. 

This monograph is in tended for un ivers i ty and technical 
college s tuden t s , research assis tants , and qualified tech-
nicians who require a b read unders t and ing of those topics 
of nuclear engineering outside the i r own field of s tudy . 

The au tho r covers all aspects of ins t rumenta t ion of a 
nuclear power p lan t . The references and i l lustrat ions are 
for a gas cooled power reactor , bu t th i s in no way de t rac ts 
f rom the va lue of the monograph. The mater ia l as presented 
will give t h e reader xth excellent p ic ture of wha t is required 
in in s t rumen t ing nuclear power p l an t s in general. The 
typical numerical values used by the au tho r serve to fu r the r 
increase t h e value of this monograph b y giving the reader 
concrete in fo rmat ion which is more t h a n jus t descriptive. 

In the first chapter the cost of i n s t rumen ta t ion and 
e lementary reac tor kinetics are discussed. Chap te r 2 covers 
reactor t e m p e r a t u r e ins t rumenta t ion , thermocouples , po-
ten t iomete r recorder-indicators , au tomat i c d a t a loggers, 
and high t empe ra tu r e safe ty amplifiers. Chap te r 3 discusses 
methods to measure reactor power by nuclear measurements 
outside of t h e reactor core, neu t ron sources, neut ron sensi-
t ive ionizat ion chambers, gamma compensat ion, fission 
chambers, boron tr if iuoride counters , boron lined counters , 
fission counters , scint i l lat ion counters , l inear current 
amplifiers, logar i thmic current amplifiers, period meters , 
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pulse amplifiers, discr iminators , and logari thmic count ra te 
meters . Chap te r 4 covers reactor safe ty systems, rel iabil i ty, 
fail-safe principles, spurious shutdowns, typical r edundan t 
systems, and s ta t ic switching. The measurement of neut ron 
flux within the reac tor is presented in Chap te r 5 wi th general 
ac t ivat ion methods , gamma emit ters , wire i r rad ia t ion , be ta 
emission, coolant ac t iva t ion , boron thermocouples , fission 
heat ing detectors , cur ren t ionization chambers , boron 
counters , and fission counters . The problem of fuel fai lure 
detect ion is discussed in Chap te r 6: gamma ray emission, 
delayed neutrons , fission products , e lect ros ta t ic precipi-
t a to r detector , gas sampling, and analog and digital re-
cording. Chap te r 7 deals wi th reactor p lan t ins t rumen-
ta t ion in general and discusses: force balance t ransducers , 
pneumat ic systems, electrical t ransducers , flow measure-
ments , pressure ra te measurements , C 0 2 mois ture content , 
and C 0 2 content in s team. The last chapter reviews hea l th 
physics ins t rumenta t ion , sources of rad ioac t iv i ty , radia t ion 
measurements , por tab le monitors , and gaseous and liquid 
coolant ac t iv i ty . 

All of the above mater ia l is presented in 66 pages. There-
fore the reader should not expect any more t h a n to be 
familiarized wi th reac tor ins t rumenta t ion . 

W . C . L I P I N S K I 
Argonne National Laboratory 

Argonne, Illinois 
(About the Reviewer: W. C. Lipinski is currently Head of the 
Reactor Control and Instrumentation Section, Reactor Engi-
neering Division, Argonne National Laboratory, where he has 
been engaged in reactor control and instrumentation since 
August, 1950. He was responsible for the instrumentation for 
the BORAX experiments and subsequently for the instrumen-
tation and control design of EDWR. He has since been directly 
involved in instrumentation of CP-5, ALPR, JUGGERNA UT, 
and High Flux Critical Assembly. He is coauthor of the Control 
and Instrumentation chapter of the revised AEC Reactor 
Handbook.) 

Chemical Processing of Reactor Fuels . Ed i t ed by 
JOHN F . FLAGG. Academic Press, New York . 1961. 530 pp. 
$17.50. 

This mul t i au thored book provides a va luable t r e a t m e n t 
of chemical technology in the nuclear i ndus t ry . In i ts 
exposition of solvent ext ract ion and re la ted aqueous-
reprocessing techniques , on which the book is centered, i t 
s tands between the briefer t r ea tmen t of Benedic t and 
Pigford ' s "Nuclear Chemical Engineer ing" and the more 
detai led and specialized papers in Bruce, F le tcher , and 
Hyman ' s "Process C h e m i s t r y " series or in t he proceedings 
of the 1955 and 1958 Geneva Conferences. By i ts inclusion 
of key chapters on ma themat ica l t r e a t m e n t and on equip-
ment , the book has a d is t inc t engineering flavor. I t is almost 
encyclopedic in charac te r , giving about 500 references to 
key l i te ra ture . I t s organizat ion, between and wi th in chap-
ters , is logical and convenient ; the type of t r e a t m e n t and 
presenta t ion adop ted has led to a most readable and usable 
tex t . 

An in ternat ional t e a m of experts has accomplished a job 
t h a t could not so readi ly have been done b y any one 
person—with the resul t t h a t even an expert in any one of 
the areas t r ea ted will be likely to fo r t i fy his knowledge and 
unders tanding of a d j a c e n t fields, and his capac i ty to make 
new contr ibut ions , t h rough use of this book. T h e separa te 

topics t r e a t e d are recovery of U and T h f rom thei r ores 
(Svenke, Gelin, and Welin); disassembly and dissolution of 
fuels (S tansky) ; principles of ext rac t ion (Haas) ; t r ibu ty l 
phospha te ext rac t ion (Siddall); hexone extract ion (Flagg); 
equipment for extract ion (Davis and Jennings) ; precipi-
ta t ion , ion exchange, and fu r the r ex t rac t ion methods (Wells 
and Peppe r ) ; cr i t ical i ty (Nicholls, Woodcock, and Gillie-
son) ; and effluent processing (Saddington) . 

The chap te r on general principles of solvent extract ion 
gives ma themat i ca l relat ions for cocurrent and counter-
current mul t i s tage contact ing, the l a t t e r wi th bo th cons tant 
and noncons tan t ext ract ion fac tor , in simple and also 
center-fed systems. McCabe-Thiele d iagrams (extract vs. 
raffinate concent ra t ion) are used effect ively to show the 
types of solute profiles in a column. These figures are most ly 
qua l i ta t ive , bu t a small plot of u r a n i u m - T B P dis t r ibut ion 
da t a is included in connection wi th concent ra t ion profiles 
for a 20-stage Purex system under a specified mater ia l 
balance. Ideal ly , detai led sample calculat ions should have 
been included around a representa t ive equi l ibr ium stage, 
and methods of correlat ing equi l ibr ium d a t a might also 
have been discussed. However, a brief in t roduct ion to 
nonequi l ibr ium mass- t ransfer theory is included, which may 
prove helpful for nonengineers. 

In the chap te r on t r ibu ty l -phospha te extract ion proc-
esses, a welcome fea ture is the section on " f u t u r e develop-
m e n t " which includes a review of re la ted extract an ts and 
also a brief in tercomparison of " w e t " and " d r y " processing. 
For the equipment chapter , excellent drawings and photo-
graphs supplement a discussion t h a t is bo th descript ive 
and analyt ica l . A section on the processing of a homo-
geneous aqueous reactor provides a detai led example of 
the handl ing of " h o t " solutions. The chap te r on cr i t ical i ty 
reviews t h e e lementary principles of fission reactions, 
and applies t hem extensively to t he problem of acciden-
ta l , uncontrol led, unwanted cr i t ical i ty such as might occur 
in a processing p lan t . 

The ent i re t r e a t m e n t is of high qua l i ty , and the book is 
recommended by th is reviewer. I t should serve as a hand-
book and b ib l iography for persons engaged actively in this 
field; as an in t roduct ion to the field for chemical engineers 
jus t en ter ing i t ; and as a guide for nuclear chemists and 
nuclear engineers in general who m a y be concerned wi th 
fuel p repara t ion and reuse. 

T H E O D O R E V E R M E U L E N 
Lawrence Radiation Laboratory, and 

Department of Chemical Engineering 
University of California, Berkeley 

(About the Reviewer: Theodore Vermeulen, Professor of 
Chemical Engineering at Berkeley, is also a research engineer 
in the Lawrence Radiation Laboratory. During 1948-52 he 
headed a developmental study of fuel reprocessing by the T.T.A. 
process. More recently he has carried on investigations of ion 
exchange and adsorption, liquid-liquid agitation, axial dis-
persion in packed extraction columns, and mass-transfer 
behavior at interfaces.) 

Rare E a r t h Research. Collected papers presented a t 
the Lake Arrowhead (California) Research Conference on 
Rare E a r t h s in October 1960. Ed i t ed b y E U G E N E V . K L E B E R . 
vi + 313 pp . Macmil lan, New York, 1961. $9.75. 

On the wooded shores of lovely Lake Arrowhead—in the 
mounta ins of Southern California of course—a t ru ly re-




