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Laser Beamswith Spatio-Temporal Phase M odulation
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This paper reviews amethod of theirradiance profile smoothing on the high-power laser system. In the multi-
beam laser irradiation geometry, the coherence control of laser beam is necessary to reduce the irradiation
nonuniformity in the wide spatial frequency region. The laser beam with spatio-temporal phase modulation
(STPM) provides a unique feature that it is nearly coherent in propagating amplifiers through a frequency
converter, whileit becomes partialy coherent in afocal spot. Such aunique beam can be generated by amulti-
stage optica system consisting of series of phase modulators and diffraction gratings.
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Fig. 1 Laser beam focusing with a random phase plate
(RPP). (a): Optical arrangement. (b): Phase pattern
of RPPand far-field patterns with and without RPP.
(c): Tempora smoothing of speckle pattern of the
partially coherent light.
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Fig. 2 Principle of laser beam with spatio-temporal phase
modulation. “R”, “G"” and “B" denotethe wavelength
components.
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Fig. 3 Basic configuration of two-stage STPM laser system.
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Fig. 4 Far-field patterns calculated for 2 (a), 3 (b) and 4-
stage (c) STPM laser beams without RPP.
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Fig. 5 Angular spectral dispersion of thefirst stage (a) and
the second stage (b) of STPM.
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Fig. 6 Time resolved spectra of STPM laser beam with a
fixed modulation frequency (a) and a chirped modu-
lation frequency ((b) and (c)).

244

I
NN EE
Frampuercy (OHLD

) (b)
L] o=
i -
{17
 jann

1 ! 2 x 4 =

I=p paremir (WY (d)
(c)

Fig. 7 Quasi-velocity matched electro-optic phase modula-
tor operating at 9.4 GHz (@) and a resonance prop-
erty of micro-strip line (b). Modulation index de-
pending on the input RF power (c) and aresult of
wave front measurement (d) of 5.5-GHz modulator.
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Fig. 8 Three-stage STPM system. (&): Optical arrangement.
(b): Vector representation of angular spectral disper-
sions of three gratings. (c): FFPs observed without
RPP.
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Fig. 9 Smoothing characteristics of STPM laser beams.
(a): FFPs observed with RPP. (b): Fourier power
spectraof FFPs. (c): Temporal smoothing feature of
3-stage STPM laser beam.
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