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The back-lighted Thyratron 
M. Gundersen and G.F. Kirkman, University of 

Southern California 

A new optically triggered switch that is useful for high 
power applications was discovered1 and is being de

veloped at USC. The optically triggered switch is a back 
lighted thyratron (BLT), a name that is indicative of its 
method of operation and the dense glow characteristic of 
its discharge. 

The BLT differs from laser triggered spark gaps in that 
the laser initiates a glow discharge, closing the switch us
ing unfocused U V incident on the back surface of the cath
ode. The BLT operates with a discharge that is a uniform, 
dense glow rather than a spatially inhomogenous arc. The 
glow mode operation is the result of a super-emissive 
thermionic cathode.2 The cathode is self-heated by ion 
bombardment during the closing phase of the discharge3, 
allowing the switch to operate in a glow mode at very high 
current, and with very high current rate of rise. The glow 
operation is similar to that of the pseudospark.4 

Triggering results from photoemission—typically from 
a refractory metal electrode—using unfocused light inci
dent on the back of the cathode electrode. Photoelectrons 
are released from the surface into the cathode back space 
to begin ionization through "longer path" breakdown— 
meaning, electrons released from the back surface of the 
electrode will follow a longer field line, and hence will 
have a higher probability for collisions. Only a small 
amount of optical energy is required to initiate the dis
charge with a delay of 100 nsec and jitter of 1 nsec. The 
BLT has been triggered using light from various U V lasers, 
using a flashlamp, with U V from a laser fed through an 
optical fiber and using the light emitted from a high volt
age spark in air. 

A U V transmitting fiber, used to bring light into the 
BLT 5 from a XeCl-laser, produced a small delay and low 
jitter. The best jitter and delay times were 0.4 ns and 78 
ns, respectively, using 4.4 mJ at 308 nm. The BLT is also 
switched with 2μJ in a 300 ns pulse from a commercial 
U V flashbulb, although delay and jitter in this case are 
larger. 

Simple and non-destructive optical triggering is a new 
and useful method for closing a high power glow-mode 

thyraton-type switch. In a recent application, a three-stage 
Marx bank incorporating the BLT has been operated.6 

This proof-of-principle Marx bank has been successfully 
operated at 105 kV with an erection time of ≤ 50 nsec, 
demonstrating that the low pressure BLT with fiber optic 
triggering is a candidate for high power devices formerly 
requiring spark gaps. The BLT thus has potential for high 
repetition rate operation of what have been heretofore sin
gle pulse devices. 
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BLT switch structure (below) and BLT—Marx-bank sys
tem. 
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