
Letters to the Editor 

Comment on the Existence of a Measured Discontinuity 
in the Thermal-Neutron Diffusion Coefficient 

Across the Ice-Water Phase Transition 

In a Technical Paper Salaita and Robeson1 state that 
their measurements in D20 ice in conjunction with earlier 
measurements in H20 ice and water support arguments for 
the probable existence of a discontinuity in the thermal-
neutron diffusion coefficient across the phase transition for 
HjsO, independent of density effects. I would like to call the 
authors' attention to a recent Technical Note by Williams 
and Munno2 where a review of much of the same data in 
water and ice together with an independent experimental 
and analytical study resulted in the conclusion that a 
discontinuity of the magnitude reported could not be 
substantiated. In this Technical Note it was pointed out 
that the reported discontinuity had been based largely on 
extrapolation of data in water at and above room tempera-
ture downward to the freezing point and that effects 
occurring local to the freezing point were not being 
considered. The Technical Note also presented new data 
below room temperature and a means for analytically 
estimating the size of the discontinuity from molecular 
weights of hydrogenous molecules. The analysis was based 
on simplified theory for scattering from bound hydrogen. 
When used with typical cluster models for water,3 a 
discontinuity in terms of R(D) an order of magnitude less 
than those presented by Salaita and Robeson can be 
predicted.4 

A corollary purpose of this Letter is to suggest that 
improved accuracy in neutron diffusion measurements may 
make possible a new means for estimating the molecular 
weight of hydrogenous polymers. For example, if the 
accuracy of diffusion coefficient measurements could be 
increased by about a factor of 10 above present practice, it 
should conceivably be possible to observe a discontinuity at 
the ice-water phase transition and to define an effective 
size of a liquid water cluster near freezing.4 Such an 
observation would be of clear scientific importance. 
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Comments on Application of Nonlinear Programming 

In a recent publication, Malan and Koen1 describe the 
application of the SUMT method of nonlinear programming 
to the optimal control of point model nuclear reactors. By 
failing to reference previous directly related publications, 
the authors create a false impression that their paper is 
the first to apply nonlinear programming techniques (and 
SUMT in particular) in the solution of optimal control 
problems of nuclear reactors. 

In fact, the SUMT method was applied to optimal control 
problems in the nuclear reactors field four years ago and 
the results published in the literature.2'3 A thorough 
literature search should be an integral part of any re-
search work. 
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Reply to "Comments on Application 
of Nonlinear Programming" 

The o p t i m i z a t i o n p r o b l e m of Ma lan and Koen 1 ' 2 and t he 
o p t i m i z a t i o n p r o b l e m of T a b a k 3 c o m p l e m e n t one a n o t h e r 
t o w a r d t he u l t i m a t e goa l of c o m p l e t e o p t i m a l c o n t r o l f o r 
n u c l e a r r e a c t o r s y s t e m s , but t hey a r e c l e a r l y two d i f f e r e n t 
o p t i m i z a t i o n p r o b l e m s . R e c e n t p u b l i c a t i o n s by Malan and 
Koen 1 ' 2 w e r e t h e f i r s t to r e p o r t t he a p p l i c a t i o n of n o n l i n e a r 
p r o g r a m m i n g to t he o p t i m a l c o n t r o l of n u c l e a r r e a c t o r s , 
d e s c r i b i n g t he r e a c t o r m o d e l by t he r e a c t o r k i n e t i c s 
e q u a t i o n s , one p r o m p t g r o u p , and s i x d e l a y e d g r o u p s of 
n e u t r o n s wi th p o w e r f e e d b a c k , and hav ing r e a c t i v i t y a s t he 
c o n t r o l v a r i a b l e . T a b a k 3 ' 4 w a s t he f i r s t t o r e p o r t t he 
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application of nonlinear programming to the optimal shut-
down of nuclear reactors, describing the reactor model by 
two equations, the xenon and iodine concentration equa-
tions, and having the neutron flux as the control variable. 

The problem solved by Tabak3 depended upon a totally 
different reactor model and time scale and did not require 
the use of sophisticated numerical techniques to obtain a 
practical solution computationally. Tabak3 therefore was 
not referenced directly, since only references which played 
an integral part in the problem solution were so refer-
enced. But Tabak3 was referred to indirectly by Malan and 
Koen1'2 in the book by Mohler and Shen,5 the general 

reference used to provide the reader with information 
concerning previous optimal control literature for nuclear 
reactors. 
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