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Fg.1 Schematic of a nonuniform three cavity oscillator
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Table 1 Span values of the cases with different initial values, when the beanr wave conversion efficiency is the maximum

Xo f (xo) £ (X) nin X1 X2 X3 o, a;
1.05 -0.01 -1.27 0.70 1.76 0.70 2.51 1.00
1.50 -4.51 -5.76 1.23 2.04 1.23 1.66 1.00
1.90 - 13.37 - 13.49 1.83 2.04 1.83 1.11 1.00
2.10 - 17.09 - 17.18 2.16 1.98 2.16 0.92 1.00
2.50 - 13.79 - 17.63 2.89 1.72 2.89 0.60 1.00
2.70 -3.75 -12.37 3.30 1.50 3.30 0.45 1.00
2.75 - 0.30 - 10.49 3.43 1.39 3.43 0.41 1.00
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Small signal analysis of the transit-time effect
in the nonunifor m three-cavity oscillator

HEJuntao, ZHONG Hui-huang, QIAN Baoliang
( College of Science, National University of Defense Technology, Changsha 410073, China)

Abgract :  Traditiona trandt-time osdillators such as lit-cavity oscillator , threecavity osdllator (TCO) , super-retron etc. ,
have a common characterigtic that the pan between foilsin the modulating cavity isequa. By varying gpan from equa to different , we
developed a new device caled nonuniform threecavity oscillator (N TCO). Based on the motion of the sngle electron whose incident
phaseis@,in standing wave dectric fied under the smal dgnd condition, the transt-time effect of dectron beam inTt mode standing
wave dectric fidd in the NTCO isinvegtigated , function expresson of beamwave power converson efficiency is obtained, constrained
optimization problems are olved through® penalty function method’ , the concluson isobtained that beanrwave power converson efi-
ciency of the nonuniform structure is higher than that of the uniform structure.
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