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We have calculated the angular correlation function of two y- 
quanta in the directions k~ and k 2 in the case that  the quanta 
are emitted by  nuclei orientated along an axis ~1. The formula 
for this problem is complicated on account of the dependence 
on three directions, viz. k 1, k 2 and ~1. 

The orientation is described by  the parameters /k 1) which are 
related to the relative populations a,,, of the levels m by  

1~ = X,,,(-- 1) ~-" < imj  - -  m [ i jk  0 ) a,,,. 

The directions k] and k 2 are characterized by  a rotation in space. 
S is the rotation which transforms k~ into Y1 and T does the same 
with k 2. 

With the aid of the algebra of tensor operators developed by  
R a c a h 2) a), we obtain a formula for arbitrary multipole radiations 
of the two quanta and arbitrary transitions Ji ~ j, ~ J/. 

W(k,k2vl) = Xk/k~ak', C~' (iijj/L1L2)~o~nlk) ( S ) . D ~  ) (S- 'T).  

D I~) is the (2k + 1) dimensional irreducible representation of the 
rotation group. C~k'(jij,j/LIL2) depends on the multipole orders of 
the radiations and the spin quantum numbers of the th ree  nuclear 
states. Though this formula is rather complicated, it shows us the 
type of functional dependence on the directions k~ and k2. It  can 
also be seen that the general formula for the angular correlation 
in the case of randomly orientated nuclei only contains Legendre 
polynomials, since in this case only the term with k = 0 is left. 
Legendre polynomials also occur if we integrate over the direction 
of the second quantum; then only the term with k ' =  0 is left. 
In this case we find the formula for the directional distribution 
of y-radiation emitted by  orientated nuclei 4). 

In order to make an estimate of the order of the effect, we have 
derived formula which are suitable for numerical calculations in 
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the cases of two successive dipole radiat ions and two successive 
quadrupole radiat ions 5). In this t ransi t ion we have assumed the spin 
qua n t um number  to change as j~-+ ] i - - L - +  ] i - - 2 L  (L = 1, 
L----2). In these cases the correlation function is symmetr ic  in 
k 1 and k 2. The numerical  results give an effect of the same order 
as in the case of the directional distribution. Al though in the 
correlation function more parameters  /k are involved, it .gives 
pract ical ly no more informat ion on the nuclear orientat ion since 
the /h with higher values of k are negligible compared with the 
other terms. Nevertheless, the measurements  o n  the angular  
correlation can give a valuable check of the theory.  We add some 
remarks on a possible effect which is characterist ic for the orienta- 
tion. 

We apply  the formula to two successive quadrupole radiat ions 
wi th  the nuclear transit ions ]i ~ ]'i - -  2 ~ / ' i  - -  4. This is the 
case for 6°Co which, after  a fl-desintegration, gives two successive 
y -quan ta  of the above ment ioned type.  There are two directions of 
orientat ion ~21 and ~h. We now take k I perpendicular to the plane 
of v h and ~22 and k 2 in the plane of ~11 and  ~h. The angles are defined 
by  (Vll V h ) =  cos 68 °, (k2"r]l) = COS 20 ° and (k2"r]2) = COS 88 °. 

For  the relative populat ion of the level m we have a,, = cosh tim. 
a,,, gives the orientat ion of the nuclei before the be ta  t ransi t ion as 
the disorientat ing effect of the be ta  emission has been taken  into 
account.  Now the correlation probabil i ty W~(fl) for this special 
directions only depends on ft. The following result is then obtained. 
W,(fl = O) = W,(fl = oo); this means the correlation probabilities 
for r andomly  or ientated nuclei (fl = 0) and for to ta l ly  orientated 
nuclei (fl = oo) are equal. For  fl = 0.8 there is a ma x i mu m of 
about  12°/o . Thus, if a sufficiently high degree of orientat ion could 
be obtained, then  the correlation probabil i ty  would first increase 
and  then  decrease as the appara tus  is warmed up during the 
experiment.  
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