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 The current versus voltage (I/V curve) characteristic of the GaAs (see Figure 4) can be 

used as a measure of how well the switch is operating and any deterioration in performance 

due to damage over time. To evaluate the life of the GaAs switch compared to the nitrogen 

gas switch currently being used on MIFEDS, the GaAs switch was exposed to over 1000 

laser shots coupled with the capacitors discharging. The I/V curve was measured both 

before and after the 1000 shots. Comparing these two curves shows that the leakage 

current through the GaAs had increased by about 40% but the switch was still functional. 

There was also visual damage to the switch electrodes. The fact that the switch was still 

operational after 1000 shots is promising, but additional testing should be done to fully 

understand what is causing the damage. Also, experimentation should be done to identify 

the point at which the damage to the switch becomes too severe for operation. An excess of 

damage to the switch would cause the switch to leak too much current. 

 

Figure 4 – I/V characteristic of the GaAs switch before and after more than 1000 laser shots. 
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This leakage current would reduce the energy stored in the capacitor and thus reduce the 

energy in the pulse used to generate a strong enough magnetic field around the ICF target. 

 

Conclusion 

 A new GaAs solid state switch trigger has been investigated for the MIFEDS system 

used to generate very strong magnetic fields for OMEGA experiments. The new switch 

shows promise as an alternative to the nitrogen gas switch currently used for MIFEDS. 

 A test chamber for the switch was designed and built. Voltages ranging from 50 V to 

5000 V were applied to the test chamber using a 2.3cm x 2.3cm x 0.3cm square sample of 

GaAs. Successful switching of the GaAs was demonstrated at all voltage levels. The 

switch was found to have an excellent hold off for the voltages tested. The GaAs switch 

also held up to over 1000 repetitive shots without being significantly damaged. 

 Additional testing needs to be done at higher voltages and currents. Also, the 

cylindrical shaped GaAs sample needs to be tested to further analyze and optimize the size 

and shape of the GaAs switch. 
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