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This research-level re ference b o o k b y Char lo t t e Froese 
Fischer represents a m a j o r con t r i bu t ion t o t he numerica l 
ca lcula t ion of Har t ree-Fock ( H F ) wave f u n c t i o n s f o r a tomic 
systems. Froese Fischer 's own research e f f o r t s have estab-
lished her as a leading expe r t in this area of q u a n t u m 
theory . In fact , m a n y of t he compu ta t i ona l and numerica l 
analysis too ls discussed in this b o o k have resul ted f r o m her 
own scientific investigations. It is m y opin ion t ha t Froese 
Fischer 's exper ience and knowledge m a k e her an eminen t ly 
qual i f ied scientist t o u n d e r t a k e t h e task of present ing an 
up- to-date overview of numer ica l H F theo ry . 

T h e first two chap te r s of this b o o k are devoted t o a 
review of the H F m e t h o d as well as var ious f u r t h e r app rox -
imat ions tha t are cur rent ly very widely used (e.g., UHF, 
R H F , EHF) . The der ivat ion of the H F equa t ions , including 
a clear t r e a t m e n t of the Lagrange mul t ip l iers , is combined 
wi th good illustrative numerica l results and a discussion of 
the shapes of t h e radial wave func t ions . 

Chapte rs 3 and 4 conta in a discussion of several tech-
n iques f o r t rea t ing e lec t ron corre la t ion in a tomic systems. 
Lit t le a t t e m p t is m a d e t o cover a wide variety of m o d e r n 
approaches to the correlat ion problem. Ins tead , t he a u t h o r 
emphasizes the pe r tu rba t i on t h e o r y approach and the mul t i -
conf igura t ional H F (MCHF) m e t h o d . T h e MCHF variat ional 
equa t ions are derived, and the resul ts of applying this 
m e t h o d t o several s tates of small a t o m s are clearly dis-
cussed. In Chap. 5, Froese Fischer analyzes h o w one com-
pu te s a tomic expec ta t ion values and t rans i t ion proper t ies at 
b o t h the H F and correlated levels. As in he r earlier t reat-
m e n t of correlat ion con t r ibu t ions t o a tomic s ta te energies, 
t h e a u t h o r does no t a t t e m p t t o cover more recent ap-
proaches t o these problems (e.g., m a n y - b o d y techn iques , 
equa t ions-of -mot ion theory , or Green ' s f u n c t i o n theory ) . 

In Chaps. 6 and 7, Froese Fischer presents w h a t , in her 
op in ion , represents the opt imal numerica l m e t h o d s for use 

in H F and M C H F calculat ions. As in the earlier chapters , the 
a u t h o r employs results t ha t have been taken f r o m the litera-
ture t o i l lustrate the accuracy a n d / o r l imita t ions of these 
numer ica l techniques . Largely th rough the research e f fo r t s 
of Froese Fischer , the solut ion procedures fo r the H F 
equa t ions ou t l ined in Chap . 6 have become well accepted 
and widely used wi thin the theoret ical chemis t ry com-
m u n i t y . Because t he M C H F approach t o electronic s t ruc ture 
invest igation is m o r e m o d e r n , its numerica l m e t h o d s are no t 
ye t as widely k n o w n . Hence , it is likely tha t mos t re-
searchers in a tomic s t ruc ture theory will derive much 
benef i t f r o m Chap . 7. 

In s u m m a r y , I feel t ha t this b o o k conta ins an excel lent 
research-level discussion of the numerica l approach to H F 
and M C H F calculat ions. I believe tha t scientists whose 
research is in a tomic and molecular physics, theoret ical 
chemis t ry , or nuclear s t ruc ture theory should read this 
b o o k . 
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This vo lume is, I believe, t he f i rs t detai led m o n o g r a p h in 
F rench describing theor ies of n e u t r o n behavior and their 
appl ica t ion t o nuc lear reactors . It is aimed at post -graduate 




