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In the past few years the quest for intense vacuum ultraviolet
spectroscopic sources has increased tremendously. Among the sources
developed has been a large number of gas lasers, one of which is the

1-6  1pe hydrogen laser emission

relatively simple molecular hydrogen laser.
consists of several lines near 160 nm providing energies in the range of 7.7
to 7.9 electron volts per photon, sufficient for a variety of photochemical
applications. The advantage of the Blumlein transverse gas-discharge
excitation laser design lies in its inherent simplicity and convenience of
operation. However, one component, the laser discharge channel, has
dimensions which are critical in obtaining the uniform and extremely high
pumping power density necessary for proper operation.

Goldsmith and Knyazev have shown that a discharge channel height of
approximately 300 um will produce the optimum in output energy.7 The
distance between the 2 electrode edges must be constant along the entire
channel length and the glass plates.}orming the channel must be parallel.
This paper describes a simple technique which has worked quite well in our
laboratory for constructing laser discharge channels which fit these
critical requirements. We also note our technique for fabricating a trigger
electrode assembly for the low-inductance triggered spark gap used to switch
the discharge.

The first step in the construction process was to make two identical
half channels as seen in Figure la. The finished outside dimensions of the
typical discharge channel were 3.8 cm wide by 43 cm long. The height of a
standard channel was 19 mm and that of a channel with a cooling jacket was

4,4 cm. The stainless steel electrodes were 0.010" thick and 41 cm by 15 cm

with each corner rounded to a radius of 1 cm. The long edge of each
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electrode was bent 90 degrees 1 mm from that edge. Epoxy was used to
assemble the 4 pieces of each half. Two mm thick spectroscopic quality
glass pane was used for the surfaces forming the channel while 1/4" thick
window glass was used as a base plate. Each half was sandwiched between 2
glass optical flats while the epoxy cured. While the epoxy was still
leathery, however, a moto-tool with a wire brush attachment was used to
remove the excess adhesive from the electrode surfaces. Approximately 70
kilograms of 1lead bricks were used to weigh down the assembly when
§andwiched between the optical flats.

The most important part of the construction was to fnsure that the
plates forming the discharge channel were parallel. This was accomplished
with the use of a frame containing two tautly drawn piano wires. The wires,
which had a tolerance of 0.0002", were used to form the channel height
between the two half assemblies. The wires rested on one half and supported
the other while the epoxy cured. This method of construction required that
the dimensions of the aluminum frame were larger than the optical flats.
The frame had two 1 mm holes in each end separated by 10 mm, each opposing
pair containing a wire. Two different string diameters resulting in two
channel heights have been investigated each with equal success. Channel
heights of 255 and 330 ;m were constructed from 0.010" and 0,013" strings.
Other channel heights have also been accomplished with piano wire of other
diameters.

When the epoxy had cured, the wires were cut and pulled through the
laser channel, which is depicted in Figure 1b. The channel was completed by

constructing 2 polymethyl! methacrylate endpieces. Each of these pieces

included a gas inlet and an o-ring groove for the calcium fluoride optics.
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When the laser was operated in excess of 60 Hz for more than a few
minutes, the channel heated excessively, requiring cooling. Two 'C' shaped
channels were therefore glued to the top and bottom of the discharge channel
as depicted in Figure lc. Cooling water was run through the assembly at a
rate of about 4 liters/minute. With this cooling capability, the laser was
able to be operated in excess of 250 Hz for an hour or more without
difficulty.

Switching of high-voltage to the channel 1is accomplished using a
nitrogen-pressurized triggered spark gap switch. Initially, the trigger
electrode assembly for this device was constructed using a tungsten tip
brazed to a length of copper wire, which was then suspended inside a
borosilicate glass tube filled with epoxy.7 When the spark gap containing
this assembly was opened after a period of 6peration. a black residue was
observed, coating the entire inside surface of the spark gap housing. We
speculated that this residue resulted from epoxy sputtered from the exposed
base of the trigger electrode tube by the plasma discharge. We therefore
built a new electrode assembly, using a thoriated tungsten rod inserted
through a length of 7 mm borosilicate glass capillary tubing, sealed with a
drop of epoxy at the top end only. This was, in turn, inserted into the
3/8-inch stainless steel electrode sleeve and sealed in the same manner at
the top only (Figure 2). This modification resulted in marked improvement
of pulse reproducibility in our laser. Reinspection of the spark gap
interior after operation revealed a small amount of powdery dark green
residue still present, which is likely Cu3N formed in the plasma. This
material does not appear to affect laser performance, but it can

nevertheless be easily removed using a dilute acid swab.
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Figure Captions

Figure 1. Cross-section of laser discharge channel:
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a) Half-cell; b)

Completed standard channel; c) Channel with cooling jacket

Figure 2. Trigger electrode assembly

Figure 3. Exploded diagram of laser
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