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Abstract

This thesis describes the construction of the apparatus for the

measurement of the lifetime of the nF, level of Samarium by the Hanle

effect. The construction work involves the design and building of the

vacuum system, the magnetic coils and the laser frequency stabiliser

instruments. The project involved the assembly of the oven and the

fluorescence signal detection system in addition to the direct calibration

of the diode laser wavelength. A technique known as optogalvanic

spectroscopy was used to calibrate the laser wavelength. The basic

properties of DC discharges and in particular the Samarium -Neon

Hollow Cathode discharges are also reviewed'

The theory of Hanle effect in a three-level V-system is also presented'

A new method for the detection of the atomic beam of some materials is

presented.
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Errata

abstract, tine 2) '....the eF'1 level....' should be changed to '.."the +f 6s 6p

rr, 1t4863.85 cm-1¡....'

page 11, line 8) '1r is the time in which ....' should be changed to 'It is the

rate ín which.....'

page 2l,line2Q)'..... on the absorption coefficient.' should be changed to

'....on the laser intensitY ''

page 27 ,lines 14-15) '....depends on Lande g factor" as well as hyperfine g

factor.' should be changed to '....depends on the. hyperfine g factor as well

as Lattde g factor.'

page 28, last line ) '....for the Earth's ntagnetic fietd.' st¡ould bschanged'to

'...for the Earth's magnetic fietd as well as the stray magnetic fieldfrom the

oven.

page 33, line 15) ' .. ..ionisatiot"t cross sectiott....' should be changed to

' ....ionisatíon ProbabílitY....'

page 87, line 6)' ....steady state values of o++,o--,at- ittto...'' should be

changed to' ....steady state values of o++'6-- into""'

page 87, line 8)'.....atgebraic manipulation, one can....' should be changed to

,....algebraic manipulatiott involvitrg equatíott (A L4), one can...-.'
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