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This thesis describes an Investigation of the complex gasm- 

ray spectra accompanying the decay of iridium 192 and iridium 194. 

Precision energy measurements of twenty-one ganm-rays in Ir 192 and 

fourteen gamma-rays in Ir 194 have been made using the 50 e«. double 

focusing beta-ray spectrometer. la addition, the angular correlation 

function for the cascade gaxnaa-rays of Ir 194 has been determined. A 

number of new radiations have been found In each spectrum and decay 

schemes are proposed for each nuclide.
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yiGURS 1. Calibration peaks at 3088.5 Hp with 9.3 and 1.9 aga./eu.2 
uranium radiators.

2. Calibration peaks at 3088,6 Uf>@ with 10.3 and 20.1 ago./cm.3 
uranium radiators.

3. The 0.4678 and 0.4854 M«r. peaks in Ir 192.

4. Momentum correction curve for the Siegbahn spectrometer.

5. automatic control circuit for the angular correlation 
experiments.

6. The 0,2935 and 0.3376 Kev. peaks in Ir 194.

7. fsbcternal conversion spectrum of Ir 192. 500 - 3300 Hp®.

8. External conversion spectrum of Ir 192. 3500 - 5000 Hp@.

9. External conversion spectrum of Ir 194. 44500 • 6500 Up®,

10. External conversion spectrum of Ir 194. 6500 - 8800 Hp®.

11. Proposed energy level schemes of Du Bond for Ft 192.

12. Decay scheme of Ir 192.

13. Decay scheme of Ir 194.

14. .nigular correlation curve for Ir 194.
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I PiTRODOCTION

Sine© the diseovei'y of natural radioactivity at the beginning 

of this century, the gamma radiations emitted in the decay of radioactive 

nuclei have been the subject of much study, it is now well known that 

these radiations are produced by transitions between nuclear energy 

states and thus a study of gamma spectra provides direct information 

concerning the excited states of nuclei.

•hile the simpler spectra have bean quit® completely- studied, 

until recently the techniques of measurement have not bean sufficiently 

precise to enable the rather complex spectra associated with, most heavy 

nuclei to be resolved. This thesis deals with, precise measurements of 

the energies and intensities of the ganm-rays emitted in the decay of 

the two iridium, isotopes, 70 day Ir 1S2 and. 19 hr. Ir 194 and decay 

schetraes for each nuclide are proposed in it.

The earliest attempts to measure gamma energies were based on 

their absorption in lead or on a study of the energies of the Compton 

secondaries ejected from. materials exposed to the radiation. Neither 

of these methods are very useful when a complex spectrum of radiations 

is present, 'ith the development of high resolution beta-ray spectro­

meters, of moderate or good transmission, it has become possible to 

make vary precis® measurements of gsrana-ray energies by studying the 

photoelectrons ejected by these radiations froa thin metallic foils.

A group at McMaster University has specialized in the techniques 

of this sort of measurement using a large Siegbatin type beta-ray 

spectrometer of radius of curvature 50 cas The author has 

extended these techniques by the use of uranium foils with a consequent

’ I * .
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Increase In detection sensitivity by a factor of 1.5. At the present 

ttee it is \tuite possible to determine the energy of a transition which 

occurs in less than 2 x 10~* quanta per disintegration to within 0.1% 

accuracy.

Whereas it is often possible to propose a decay scheme on the 

basis of energy and intensity measurements alone, it is necessary to 

augment this information if the multipolarities of the gasaa-rays and 

the spins of the states from which they originate are to be found. The 

three methods of making assignments of spin or multipolarity are 

(i) lifetime measurements, Hi) internal conversion measurements and 

(iii) angular correlation measurements. Thia thesis will describe 

angular correlation measurements for Ir 194. It is planned to carry 

out internal conversion measurements on both spectra in the future.
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