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Methods using harmonic spin coupling for operating solid-state masers with signal frequencies
higher than the pump frequency are discussed. Expressions for the population inversion ratios
are presented, and the maximum signal-to-pump-frequency ratios are calculated. Experimental
data is presented on a ruby maser which is operated using the symmetrical method.
Amplification was obtained at signal frequencies from 10,320 to 10,740 Mc, using pump
frequencies ranging from 9580 to 9670 Mc. An experiment in which maser operation is obtained
simultaneously at two frequencies is described.
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