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In the optical region, the dipole dephasing time T, spans and enormous range, exten-
ding typically from milliseconds to picoseconds. For example, nonlinear optical free
induction decay (FID) of the impurity ion Pr®+, the 'D,—3H, transition (5925A) of
Pr3*:LaF; at 2K, yields T,~16 usec corresponding to an exceedingly narrow optical
linewidth of 10 kHz./ The Pr3* ions are coherently prepared by a cw ring dye laser which
is frequency-locked, and the FID signal appears in the forward beam when the laser beam
is suddenly frequency switched. The Pr®* optical linewidth, which is due to the fluctua-
ting local nuclear magnetic fields, can be reduced even further, to~2 kHz, by the applica-
tion of an rf magnetic field which quenches the fluctuating *F-1*F dipolar interaction.?!
A theory of this effect, the magic angle line narrowing technique, will be described. Other
measurements, on a 100 psec time scale, are facilitated by a novel traveling wave electro-
optic phase modulator that frequency switches a cw dye laser.?] New coherence effects
arise at these short times such as the first order FID and test theoretical predictions.
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