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Abstract

Krypton-fluoride (KrF) laser is one of the promising driver for inertial confinement
fusion because of its short wavelength, broad band width, high efficiency and capability of high
repetition-rate operation.

A high gain double-pass amplifier can yield a high, heavily saturated output intensity (5
to 6 times saturation intensity, > 10MW/cm?) with nearly maximum efficiency (> 10%) and
high stage gain (> 50) at the same time. The high gain can be achieved by cylindrical
electron-beam pumping configuration without external magnetic field.

Angular pulse multiplexing enables efficient pulse compression and amplification of
beams with broad spectral wiath. The broad band width is required for irradiation
smoothing methods, BRP (broad-band Random Phase Irradiation) or ISI (Induced Spatial
Incoherence) .

Multi-k] KrF laser, Super-ASHURA (Electrotechnical Laboratory, 8kJ), NIKE (at Naval
Research Laboratory, 3kJ) and TITANIA (Rutherford Appleton Laboratory, 2kJ) are being

developed and close to completion.
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Fig. 1 Schematic of a KrF laser system with angular
pulse multiplexing. In a high-power KrF laser,
angularly coded pulse train is formed to match the
laser pulse width to gain duration of amplifiers.
After amplification, delays between pulses are
removed so that every pulse arrives on target
simultaneously.
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Fig. 2 Intrinsic efficiency and output intensity versus
single-pass gain length product of double-pass
KrF laser amplifier. Input intensity and upper
level formation efficiency are fixed to be 0.1 I; and
25% respectively. Compared with low gain
(efficiency optimum) design, high gain design
gives over 2 times higher output intensity with only
a slight decrease in intrinsic efficiency.
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Fig. 3 Configuration of an electron-beam pumped KrF laser amplifier.
transfered to water-filled pulse forming lines (PFLs) .
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initially stored energy in the Marx generator is
When the output gap switches are closed

simultaneously, short voitage pulses are transferred to electron-beam cathode. Electron-beams are injected

into laser gas through anode foil(s).
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Fig. 4 Cross section of a cylindrically pumped amplifier,
main amplifier of the Super-ASHURA. A 61 cm
diameter gas volume is pumped from 8 directions.
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(b) Layout of Induced Spatial Incoherence Irradiation

Flg 5 Schematic of irradiation smoothing methods. (a)Broad-band random phase (BRP) method, (b) Induced
spatial incoherence (ISI) Method. In BRP, spiky profile produce by random phase plate is one- -dimensionally
smoothed by a thin dispersing wedge in the beam line. In ISl, a smooth beam profile produced at the
beginning is carefully relayed to target.
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Fig. 6 Layout of the Super-ASHURA KrF laser and its main amplifier. The Super-ASHURA aims at 8kJ output energy
with 12 beams. lts main amplifier has 61 cm aperture and 210 cm gain length.
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