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Fig 2 Dependence of azmuthal hamonic anplitude on azimuthal hamonic number for
(a)Tmode (N = 8, &= 11 25°) and (b) 2mmode (N = 4, &= 22 5°)
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10
25 !
20 Table 1 the simulation parameter sand results
inner circuit radius Q 312an
15 outer circuit radius Q 445an
c\\o' 16 circuit length 20 025an
= beam voltage 58kv
5 beam current 8A
| V3 15
0 : : magnetic field Q 3247
1 12 14 16 18 2 0
x mode T
num ber of vanes 8
frequency 35 05GH z
Fig 3 Dependence of efficiency on velocity simulation results
ratioos v /v (S= 4, Tmodel, 1= BA peak efficiency 24 4%
V=58V, ww= 1 032, BoBy= 0 99) peak pow er 113 2w
3 o peak saturated gain 348
1 , 3
100V , (V4
L a L L
[0 X ) )
, , v 4
BofBo BoBg : Bo/
By 5 A B8A 12A
w , i
8A 3B 4% 6
] B 0/B g ]
7(a) (b) (a) :
30 40
5sh § 30—
=~ 20} £ .4
= 10 i "\
15 1 1 ] O L1 ! 1 ) )
0.982 0.997 1 1.02 1.04 1.0 1.08
B, /By /o
Fig 4 Dependenceof saturation efficiency on Fig 5 Dependence of saturation gain on frequency
magnetic detuning ratio (S= 4, Tmodel, 1= 5A, for beam currents 1= 4A, 8A,and 12A (S= 4,
V= 58k, ww= Y%, 0= 15) mode, V= 58kV, o= 1 5, Bo/Bg= Q 99)
4 BoBg 5
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Fig 6 Dependenceof (a) saturation gain and (b)
saturation efficiency on frequency for magnetic
detuning ratiosB o/ = Q 983, Q 985, and Q 99

(5= 4, Tmode, 1= 8 ,v=58kV, o= 1 5)

6
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(b)

= 15 58an
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Fig 7 Dependenceof (a) efficiency (b) gain on
frequency under constant input pow er Pin= 30N
for bean currents 1= 2A, %A, 10A (S= 4,
mmode, V= 58KV, Bo/B¢= Q 99, o= 1 5)
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Fig 8 Dependenceof (a) efficiency (b) gain on freg-
uency for input power Pin= 10V, 30V, 50V (S= 4,
mmode, 1= 5A, V= 58kV, Bo/By=Q 99, o= 1 5)
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Fig 9 Crosssectional distribution of electron beam at axial position z equal to
(@ 0an, (b) 8 0lan, (c) 15 58 an, (d) 20 03an
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NONL INEAR SEL F-CONSISTENT SM ULATIONOF
HIGH-HARMONIC S OTTED GYRO-TW T AM PL IFIER

Zhang Hongbin, L i Hongfu, Yu Sheng, W ang Huajun, Huang Yong, Yang Swen, Du Pingzhong
Univ. o Electronic Science and Technology of China, Chengdu 610054

ABSTRACT The behavior of the slotted gyrotron travelling-w ave amplifier (gyro-TW T) w ith a uniform
section is smulated by a Runge-Kutta algorithm code under the condition neglecting the velocity spread and
guiding center gread of the electron bean and the lossof thewave guide Some mportant interaction lav s
are abtained The electron beam encircles the axisof thew aveguide For an ideal 58KV 8A beamwithv A
= 1 5, the saturated efficiency of a fourth-hamonic gyro-TW T, working at 35. 05 GHz, reachs 24 4%, the
peak output pow er reachs 113 2kW , the saturated gain is 34dB. 3dB saturated bandw idth is 4%.

KEY WORDS gyro-TW T, slottedw aveguide, constant driving bandw idth, saturated bandw idth, high
hamonic
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