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Key word: Abstract: We investigated the change in the intensity distribution
Lasert, across the laser beam by changing the electron temperature at the
Copper, axis. It found that the intensity distribution is very sensitive
function of the electron temperature at the axis. If the electron
temperature is very low the intensity distribution is very much
similar to the Gaussian distribution. The intensity distribution
remains Gaussian up to certain electron temperature at the axis. If
the temperature is increase above certain value the intensity
distribution becomes flat at the axis. Further increase in
temperature gives rise to dip at the axis in the intensity
distribution. The dip at the axis go on increasing and the radius of a
circle, where the intensity is maximum, go on increasing as the
electron temperature at the axis is increase. Further increase in
temperature gives rise to annular shape of laser beam.

Introduction

Increasing laser power

In the first copper vapour laser
invented in 1966 by Walter et al [1] average
power of 20 mW at 660 Hz was obtained. The
discharge tube of diameter 1 cm and length 80
cm was used. Since then number of workers in
the field have put in their efforts to increase the
laser power and quality of laser output[2-3,4].
Consequently, the laser average power of 100 W
at 5 kHz pulse repetition rate was obtained from
8 cm diameter tube. The increase in the laser
power was due to 1) the increase in pulse
repetition rate, 2) The greater sophistication in
the discharge circuit and thermo mechanical
design and 3) Volumetric scaling of the
discharge region. It was thought that power can
be increased by increasing the volume of the
laser medium. The volume of the laser medium
can be either increased by increasing the length
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of discharge tube or by increasing diameter of
discharge tube. The length of discharge plasma
can be easily increased by increasing the length
of discharge tube but it is limited by the
available high voltage pulse power technology
and the inversion lifetime of the laser transition.
Thus the length of the discharge tube must be
optimum so that the laser radiation should come
out before the inversion density is exhausted. It
is fact that the volumetric scaling can be done to
some extent by increasing the length of
discharge tube. If the length of the discharge is
increased beyond certain limit the firing of the
discharge becomes difficult. The volume of the
discharge plasma can also be increased by
increasing the diameter of the discharge tube but
this leads to the generation of the annular shape
of the laser beam. Thus diameter of the
discharge tube can not be increased above some
optimum value. Due to above mentioned
reasons the volume of the discharge tube has to
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