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Already at the time when the first theories of angular correlation of two succesive 
nuclear radiations «ere developed. physicists expected that in some cases this 
correlation could be distorted due to the interaction of extranuclear fields with 
nuclear electromagnetic moments.

As this correlation was iised mainly to determine some parameters like the spins 
of the involved nuclear states and multijjolarities of the emitted radiations, studies 
were carried out to avoid this perturbations or at least to reduce them to a minimum 
in order to obtain the “ true” correlation.

It «  as soon realized that this perturbation also offered a tool for the determination 
of other nuclear pro})erties. The first experiments of this kind were performed for the 
determination of nticlear magnetic moments. When an externa! magnetic field is 
applied. the interaction of the applied field with the nuclear magnetic dipole moment 
causes the nuclei to precess and therefore a shift in the angular correlation is observed.

Theoretical investigations on the theory of perturbed angular correlations were 
carried out and for the case of static extranuclear fields a general expression was 
derived winch allows the determination (or numerical com])utation for some complex 
cases) of the angular correlation expression. Important advancements have been 
made in recent years for time dependent extranuclear fields. A  summary of theoreti­
cal investigations on perturbed angular correlation may be found in the first chapter 
of the recent book " i ’erturbed Angular Correlations” (Ed. by E. Karlsson, E. Matthias 
and K. Siegbahn, North-Holland Ptd)l. Co.. 1964).

Most of the earüer ex])eriments about perturbed angular correlations were done 
with the integral correlation method, i.e. the resolution time of the coincidence cir- 
cuit was nuich bigger than the half-life of the intermedíate state of the cascade.

One of the most important results of the theory is that the angular correlation 
«hen perturbed by external fields becomes time dependent. Thus the experimental 
study of the time dependence (referring to the time elapsed between the emission of 
the first radiation and the emission of the second radiation) of the angular correlation 
is a very vahiable method for the determination of the strength and the type of the 
])erturbation.

On the other hand it has to be pointed out that the method is limited to those 
cases where the half-life of the intermedíate state is longer than the time resolution 
of the equi])ment.

'Pilis typo of investigations became convenient when multichannel analyzers were 
available. By including a time-to-pulse-height converter plus a multichannel analyzer



Fig. 1.

iii a convcntional fast-s lo w  coincidence System  it  is possible to perform a “ multi- 
time” analysi.s of th e  coincidenees.

All the ex])eriments reported in this thesis were carried out with such a system, 
and detailed information about the experimental equipment is given in the first 
paper. A  general view of the equipment is shown in Fig. 1 of this summary.

The follow ing ])apers are incliided in this thesis;

I. E. M a t t h ia s , L . B o s t r ó m , A l ic e  M a c ie l . M . S a l o m o n , and T . L i n d q v is t ; 
Magnetic dipole interaction stiidied by the differential angular correlation 
method. Nuclear Physics 40 (1963), 656-669.

II. M. SALOMON, L . B o s t r o m , T. L i n d q v is t , E. M a t t h ia s , and M a r t h a  P e r e z : 
Measiirements of g'-factors of excited states in Cd^ii and Pb^» .̂ Nuclear Phy- 
s k s  46 (1963). 377-38&r-

III . M. S a l o m o n : Electron Capture After-effects in Cd'^i. Nuclear Physics 54 
(19(54), 171-176.

IV . M. S a l o m o n , L . B o s t r ó m , T. L in d q v is t , M a r t h a  P e r e z , andM . Z w a n z i g e r : 
Studies of the electric quadrupole interaction witli the differential angular 
correlation method. A\-lcw fór F ysik  27, 97 (1964).

\ . M, S a l o m o n . R. B a l l e s t e r o , and M. Z w a n z ig e r : Attenuation of the Angu­
lar Correlation in Liquid Sources. A rkiv  fór F ysik  26, 521 (1964).



Paper I. ^̂  l1ich deais only with magnetic interaetion, contains a description of the 
eqiiipment used in all tlie following papers. Some details of the data treatment are 
given, and the infhience of finite time resolution and time dependent perturbations 
on the coincidences as a function of time are studied. The gr-factors of the 482 keV  
State in Ta^^i and tlie 247 keV state in Cd“ i are measured with the differential 
metliod. The observed time range ^̂ •as 100 ns and 200 ns respectively. A  comparison 
with earlier g-factors is done.

In paper II the ¡7-factor of the 247 keV in C d ^  was measured by accepting a 
longer time range. Also the ¡/-factor of the 1274 keV level in Pb^»* was measured. In 
both cases we used a long time-range (800 ns) time-to-pulse-height converter.

Paper III deais with the possible after effects of electrón capture on the angular 
correlation, In some crystals the recombination time of the ionized atoms is long 
enough to jiroduce an apj)reciable perturbation in the angular correlation. This effect 
is fomid in liuOg ])olycrystalline sources. It was also found that the perturbation 
de])ends on the temperature of tlie source.

In paper IV' a summary of the theory of electric quadrupole interaetion is given. 
Several exj)erimental corrections are discussed. The experimental results for a single 
crystal of Hf metal and other H f compoimds in polycrystalline form are reported.

linally paper V  deais with the perturbation of the angular correlation in several 
liquid sources. The effect of the viscosity on the attenuation factor and possible 
perturbations due to complex formation are investigated. Results are compared with 
theoretiea! predictions for this type of interactions.
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