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5944 GAFFNEY AND AHRENS : SPECTRA OF SHOCKED RUBY
NL-1039
+20kv I
0 75uF LIGHT
I l —T— SOURCE
0 5kv
Fig. 2. Circuit diagram of a high-intensity point light source used to measure spectra in

shocked solids. Components are described in Table 1.

through the ground electrode. The design is
modified from that of Preonas and Swift [1970].
The electrical energy is stored at 20 kv in a
75-uF capacitor bank (15,000 joules). The cir-
cuit is shown in Figure 2, and the components
are described in Table 1. The discharge is be-
tween a central copper electrode and a ground
electrode (copper or tungsten alloy (90% W,
69% Cu, 4% Ni)) with an axial hole (Figure 3)
separated about 1.6 mm by a lexan spacer. This
spacer serves a dual purpose; it confines the
arc and thus increases the energy density, and
it is a source of carbon to produce a smooth
spectrum.

Figure 4 shows a typical voltage time trace
from the ignitron anode to ground. In this case
the capacitor bank was at 19.5 kv prior to
discharge. From the oscillation frequency and
damping of this curve the arc resistance is
estimated to be of the order of 0.1 ohm. The
intensity of this discharge was monitored with
a red-sensitive photodiode (HP-4220) and is
shown in Figure 4b. The flatness of the curve

TABLE 1.

between 25 and 45 usec is not real but is pro-
duced by saturation of the diode. The peak
intensity is probably within about 10% of the
value of saturation. Comparison of the curve
in Figure 4d with that in Figure 4b illustrates
the sensitivity of light intensity to the detailed
geometry of the gap. In the case of Figure 4b,
the hole in the electrode was 1.6 mm in diam-
eter, whereas in Figure 4d it was about 3.2 mm.
The ignitron anode voltage curves for the two
cases are indistinguishable. Apparently, the
large volume available to the arc in the second
case permits it to cool much more rapidly
during low current episodes. At 20 kv the light
has a temperature of about 60,000°K and a
peak intensity (red light) of about 5 X 10°
w/cm?®. (Use of the manufacturer’s ‘typical sen-
sitivity’ of the photodiode and calibration of
the diode relative to the sun on a clear day yield
results within about 109 of one another.)
Spectrograph and camera. The spectro-
graph used (Figure 5) has a linear dispersion
at the exit port of about 100 A/mm. The exit

Components of Light Source

Component

Description

Power supply (main)

Universal Voltronics control, 0- to 32-kv direct current

(reversible), 25 ma.

Capacitor bank
Switching ignitron (NL-1039)

5 Aerovox 15-uF 20-kv energy storage capacitors in parallel.
National NL-1039 ignitron, 20-kv peak anode voltage, 100-ka

peak current, air cooled.

Power supply (trigger)
Triggered spark gap (TG-224)

Trigger module (TM-11)
Cable
Transformer

conductor.

Beckman 1150-1 0 to 10 kv (reversible), 9 ma.
Signalite TG-224, 0.5 to 18 kv, 6 kilojoules, triggered spark

gap.
EG§G TM-11 trigger module, 0- to 30-kv output remote trigger.
RG-221, 14-kv 50-ohm coaxial cable (armored).
Three turns of coaxial cable (RG14/U), ignitron on center




