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Fig. 1. Bifilar helix.
(@=16 mm, A,=36 mm, N=25, [=3600 A, B=

300 G).

Fig. 2. Circularly polarized magnetic field.
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Fig. 3. Wiggler magnetic field(*-measured, line-calcula-

ted).
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Table 1. Prameters of the dispersion relation.

y 11.6X10° rad/sec
Ry 1.745 cm !
0, 3.88x10° rad/sec
0N, 56X 10° rad/sec
v, 1.978 X 10" cm/sec
vn 1.962 X 10 cm/sec
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Fig. 4. Dispersion relation of the FEL.
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Fig. 5. Trajectory of a center electron.
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Fig. 6. Trajectory of an outer electron.
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Fig. 7. Electron beam trajectory.
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Fig. 8. The free electron laser system.
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Fig. 9. Electron trajectory in vacuum diode.
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Fig. 10. Magnetic field of guide solenoid.
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Fig. 11. Bifilar helical wiggler with vacuum diode.
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Fig. 15. Microwave detector.

Table 2. Cut-off freqneucy and frequency range of de-
tector. (f=c/341r)

r f. of TEy frequency
Channel  [cml] [GHz] range
[(GHz]
1) 14 6.28 6.28~ 8.00
2) 1.1 8.00 8.00~ 9.78
3) 09 9.78 9.78~11.7
4 0.75 11.7 11.7 ~135
5) 0.65 135 135 ~14.7
6) 0.6 14.7
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Fig. 16. Voltage pulses of channel @), (3.
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Fig. 18. Voltage pulses of channel 3, @.

Fig. 17. Voltage pulses of channel 2), 3.
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A microwave free electron laser which consists of Marx generator, vacuum diode, bifilar helical
wiggler, and guide solenoid was designed and constructed. The analysis of the magnetic field distribu-
tions of the bifilar helical wiggler and computer simulation of electron trajectories with the perpendicu-
lar effect of space charges led to the conclusion that the magnetic field distributions are suitable
for the electron beam injection. Output frequency in a single TE;; mode derived from the dispersion
relation with parameters of 300 G wiggler field, 4.4 kG guide field, and 170 keV electron beam energy
was about 11 GHz. And this agreed with the frequency range of 9.78 GHz~11.7 GHz deduced from
the experimental result. The gain was calculated by considering the effect due to the axial spread

of the electron velocity distribution.



