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Electrais a repetitively pulsed, electron beam pumped Krypton
Fluoride (KrF) laser that is developing the technologies that
can meet the Inertial Fusion Energy (IFE) requirements for
durability, efficiency, and cost. The technologies developed on
Electra should be directly scalable to a full size fusion power
plant beam line.

Electra has run as a laser oscillator mode as shown in Fig. 1.
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electron beams are counter-propagating with parameters 500

keV, 90 kA, and 100 ns flat-top pulse duration. Figure 1: Schematic of Electrain Oscillator operation

The Electra oscillator has a rectangular flat mirror (32x36
cm?) with a 98.5% reflectance coating at 248 nm. Two single

12 - sided 248 nm AR coated fused silica windows (33x35 cm?)
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0 ~ 5 el of 130 cm. The output coupler, paralel to the mirror (Plane-
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™ g’ g (14 The laser output was measured to be 400 J with a gas

S, i, 2200 "5 0 composition of 39.7% Kr, 60.0% Ar and 0.3% F, at a pressure

> 2 w 2 of 1.5 atmospheres. The full laser energy was measured with

o “E’ 2000 A -4 = °E’ a 33x33 cm? Scientech calorimeter. Figure 2 shows a 10 shot
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5 9 1500 - -3 > 300 J (Run #6). A laser gas recirculator that is currently

_® “ being installed will allow longer runs at repetition rates up to

® O 1000 "2 20 5 Hz. The insert in figure 2 shows the time response of the

(o) w oscillator pulse compared to the sidelight emission attributed
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measured with fast photodiodes and 220-260 nm bandwidth

Y Y interference filters. The difference between the 100 ns

1012345673891 FWHM response of the oscillator pulse to the 140 ns FWHM

-500 Time (s) -1 ASE is due to the build-up time of the gain in the oscillator.

When Electra is used in an amplifier configuration, most of

Figure 2: The left axis (Run #6) Total Energy gas mixture 39.7% K, the 140 ns pulse width of the electron beam in the gain

60% Ar and 0.3% F, at 1.5 atm. The right axis (Run #1) gas mixture medium should be available.
99.4% Kr and 0.6% F, a 1.2 atm. The insert shows the measured

photodiode response of the oscillator pulse and ASE~x20 in
nanoseconds.
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