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INTRODUCTION 

Dr. B . ROSE 

During the p a s t year or s o there h a s b e e n a marked resurgence o f in teres t in fission theory, or ig inat ing 
in the c a l c u l a t i o n s of Strutinsky, who s h o w e d that the curve o f potent ia l energy a g a i n s t deformation 
parameter for h e a v y nuc le i should h a v e two minima. The first o f t h e s e corresponds to the normal equil ibrium 
configuration, the s e c o n d to a s ta te o f h igher deformation and h igher energy , from which i n certa in c a s e s 
de layed fission may occur. T h e e x i s t e n c e o f the s e c o n d Strutinsky minimum may m a n i f e s t i t s e l f in many 
dif ferent phenomena. Some e x a m p l e s reported here arc the sub-threshold neutron-induced f i s s i o n of U , 
f luctuat ion a n a l y s i s of the f i s s i o n c r o s s s e c t i o n o f 2 3 9 P u and the anomalous ly large v a l u e o f a (E) for 
2 3 9 P u in the 1-10 keV region. 

A particularly d i f f i cu l t measurement which h a s now been completed i s the measurement o f the neutron 
scat ter ing c r o s s s e c t i o n of in the energy range 1-80 keV. The mot ivat ion here w a s the n e e d to 
e s t a b l i s h the energy variation o f the 1 0 B ( n , a ) 7 L i c r o s s s e c t i o n for s tandardisat ion p u r p o s e s , but i t h a s 
led to a d irect observat ion of the theoret ica l ly expec ted smai l c o n s t a n t term in this c r o s s s e c t i o n . 

A study of the energy dependence o f the neutron capture c r o s s s e c t i o n of iron and o f a sample o f 
s t a i n l e s s s t e e l has revea led the potential value of s u c h high reso lu t ion measurements for d e t e c t i n g s m a l l 
amounts o f neutron absorbing impurit ies and h a s a l s o provided a p o s s i b l e explanat ion for the large 
variat ions in the v a l u e s of the i ron'resonance- integra l measured by reactor methods . 

A d e t a i l e d study of the measurement o f a particular nuclear gamma ray l i f e t ime by the D o p p l e r - s h i f t 
technique h a s revea led that the apparent va lue of the l i fet ime obta ined in this way d e p e n d s markedly on 
the nature of the material in which the reco i l ing nuc leus i s s l o w e d down. T h i s fact i m p l i e s that the 
convent ional theory of the s l o w i n g down o f s u c h nuc le i i s very u n s a t i s f a c t o r y , and that measurements of 
apparent l i f e t imes may be u s e d to provide a cr i t ical t e s t o f s u c h theor ies . In this c o n n e c t i o n a promis ing 
s tart has been made on a theoret ica l explanat ion of a related phenomenon - the large var iat ions of a tomic 
stopping power with the Z of the moving ion. 

The d i v i s i o n ' s work i s of course large ly centred around i t s a c c e l e r a t o r s . Several o f t h e s e are 
undergoing e x t e n s i v e modi f i ca t ions . During the l a s t s i x months the '5 MV* Van de Graaff h a s b e e n rebui l t , 
and has a c h i e v e d 7 . 5 MV without an a c c e l e r a t i o n tube. A new ion sourcc has been i n s t a l l e d o n the tandem 
generator and has de l ivered greatly improved ana lyzed beams of protons , deuterons and o x y g e n ions . 
Fins.'*:y the Cockcroft-Walton s e t , which has been rebuilt primarily for work a s s o c i a t e d with the ion-
implantation and channe l l ing programs, has de l ivered its f irs t ful l energy beam. T h e s e m o d i f i c a t i o n s w i l l 
he lp to maintain the high standard of the d i v i s i o n ' s work in the future, and to provide an improved s e r v i c e 
to other Harwell programs. 
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EDITORIAL NOTE 

Since the r e s u l t s obta ined from the various m a c h i n e s are not e a s i l y c l a s s i f i e d a c c o r d i n g to the 
energy of the charged beams , individual research i tems are l a b e l l e d w i t h a s i n g l e l e t ter ind icat ing o n 
•which machine the experiments were performed. T h e s e l a b e l s are a s f o l l o w s : -

Cockcroft Walton Generator (A. T . G. Ferguson) A 

3 MV pul sed Van de Graaff Generator IBIS (A. T . G. Ferguson) B 

5 MV Van de Graaff Generator (A. T . G. Ferguson) C 

13 MV Tandem Generator (J. M. Freeman) D 

45 MeV Electron L i n a c (E. R. Rae) E 

50 MeV Proton L i n a c : S .R.C. F 

Variable Eneirgy Cyclotron : Chemistry D i v i s i o n G 

Synchrocyclotron (A. E. Taylor) H 

Nimrod Proton Synchrotron : S .R .C. I 

The running a n a l y s e s for the var ious machines operated by the d i v i s i o n are presented as far a s 
p o s s i b l e in a uniform format, but some d i f f e r e n c e s e x i s t in the way in which the s c h e d u l i n g i s arranged, 
and machines s u c h a s the Electron L i n a c can accommodate severa l experiments s i m u l t a n e o u s l y . 
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