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The Hebrew University of Jerusalem, The Racah Institute of Physics, Jerusalem,lsrael.

Copper vapour lasers attracted attention owing to

their high efficiency In the visible region of the
spectrum. In conventional copper vapour lasers, a
temperature of 1500°C is needed to achieve the re-
quired vapour pressure. A lower temperature (AOOOC
-GOOOC) is required in a double-pulse lasers using
copper halides (1,2). These temperatures are usu-
ally obtained by power dissipation of the applied
discharge operated at a relatively high repetition
rate (3). A promising method for decreasing the
working temperature of a copper vapour laser is the
pulsed introduction of vapour into the working vo-
lume of the laser (4,5,6).

Copper vapour laser with inductively produced
copper plasma, which is accelerated by a pulsed ma-
gnetic field, operates at room temperature in a
double~pulse mode (7). The magnetic field was ge-
nerated by the discharge of a capacitor (0.7 uF,
30KV} through a solenold mounted outside a glass
tube (10cm bore and 175cm long) filled with helium.

The population densities of both the ground and
205/2 metastable states of copper atoms were deri-
ved from measurements of the optical absorption at
324.7nm and 510.6nm, respectively, over a wide range
of the helium pressure. These measurements were
made along the tube axis and across the tube to eli-
minate the influence of the heterogeneities of the
copper vapour moving in the axis direction at the
instant of vapour production.

A triggered xenon flash tube was used as the sour-
ce for absorption measurements.

A lens focused the light onto the enterance slit
of a 1-m monochromator equipped with 10um slits and
a photomultiplier tube (PMT) at the exit slit.

The PMT signal was displayed on an oscilloscope
and recorded on Polaroid fllm,

Ground state and metastable copper densities were

computed from the measured absorption by employing

the methods described by Mitchell and Zemansky (8).
The absorption coefficient of the copper ground sta-
te or metastable state was obtained using the Voigt
profile, which includes the effects of Doppler, na-
tural resonance, and Van der Waals broadening. The
hyper~fine structure and isotope shift were taken
into account in the calculation.

The temporal variation of the temperature in the
afterglow was studied by fast-scaning Fabry-Perot
spectroscopy (9). The temperature of the copper
vapour was determined from the Doppler broadening

of the 521.8nm copper line, This line was selected

in order to exclude isotope shift effects.

The temperature measurements were made across of

the tube to exclude the velocity broadening effects
of the moving copper vapour along the axis direction.
The temporal variation of the temperature of the
capper vapour (Fig.1) was taken into account for

line profile interpretation.
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TIME AFTER VAPOURI2ATION
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The s1it function was determined with the help of
a copper hollow-cathode lamp. The siit function was

used to calculate absorption coefficients from a
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continuum radiation source,

The densities of both the ground and metastable
states of copper atoms with helium at different
pressures are shown in Fig. 2.

Only measurements of the ground-state densities at
higher helium pressures are shown as metastable le-
vels were not detectable.

The metastable level density decays rapidly from

an initially high value while the ground-state

densities exist up to 2ms. without noticable changes.
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Fia2TiNE AFTER VAPOURIZATION PULSE, mS

{n our experiments a longitudinal excitation pulse
from a 3500pF capacitor charges to 30KV was applied
300-2000;69Cafter the vapour production, lasing was
obtained only with low helium pressure (2 torr),
because of the difficulty of obtaining a longitudi-
nal glow discharge between electrodes separated by
175 cm.

The maximum laser output energy was 10mJ with a
pulse duration of 150nsec, 1asing on both green and
yellow lines was detected. The mentioned laser ene-
rgy was obtalned without optimization of laser para-
meters.

Study of high efficiency copper lasers with pulsed
production of vapour is carried out by the authors.
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