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Abstract : A multi-beam double vane Slow-Wave Structure(SWS) with half-period-stagger is
presented, which is used to generate Terahertz(THz) continuous and high power wave. By analyzing the
cold dispersion characteristics and axial field distributions of the novel SWS, it indicates that increasing
the number of sheet beams will increase the current of beam with the same cold dispersion characteristics,
and the SWS shows a high electrical efficiency at high frequencies. The process of the beam-wave
interaction of structure is simulated with PIC code at 300 GHz. The simulated results show that the power
gains of adjacent channels are both 20 dB under identical operating conditions, which means this novel
type of SWS can operate in parallel with multiple beams, therefore the output power of device can be
increased.

Key words: Terahertz wave; Slow-Wave Structure; high frequency characteristics; particle simulation

R 2% (T Hz) Bl A 7 PR 22 3y 17 347 A AR 705 1 S A, 028 SR O Aok it SR R R 2 — 090 g
ROR . IR A RE L RSOR Hal SR PR E B TR THz JRAR 1, J& THz BORAESE PR th 45 2 12 hiE
MR EHE . FHAT, 2ETHSE TR THZ 1), a8 0 (SWS)FT I . e | R Bk & . 40K 3R
Je SP RBERYT A, A KDY THz P EERR M, N 2 £ E N AMIF ST LR R L (L L
THz WS F AR RE BT ML R . mTh R BB . A Bl EE R FRE B LR % i,
AR SCHE T — Rl ] 7 AR R R S THz Y 2258 38 XU 32 585 8 SWS, BIFE 22 4 19 XUHEIUTE SWS w4 A % i)
P E R, MR RE SWS, UL 1. % SWS BT Z5M R, HUAVIERRAS, BT RCRR S, TAER
WK, BATER R FRE BT ILRRRE, AR TR R K T 3 BAR A i S A THz g0

RS EHA: 2012-11-12; 8EIBHI: 2013-05-20



532 AMZBMFERFRERFER 511 %

1 ZHH SR

Z 3 3 XA ACH SWS B B A BAs A, [EZ5H N
Vi P i AT P 0 30 1 B A 0 A R R R A A, DT RLAT TR
(1 €0 TR P R Al 1 32 0 A A

11 &1 “R%7 Ba¥ES

SWS [ “¥&7 (o HIURR 1 2 i 3 25 4 SE AR L RE Y — A
T BRI SR, R EOUL S S A 1 AR AR DL R A AR
HAAESESH NS AR, ZS FEE T 45 e Fig.1 Multichannel double vane structure with half-period-stagger
RSO, PR, 3 S R R A B SWS L PR SWS
AL SH, DESEFI T 85 R % (it

400 —+—d=0.32 mm il 360 | —a—b=0.10 mm
—&—(d=0.20 mm 30 —A—bH=0.14 mm
350 —A—d=0.26 mm —+—bH=0.24 mm
N ~ 320
I T
Q Q
300 300
280
250 260
6 7 8 9 6 7 8 9
Kd/rad Kd/rad
(@) d )b
380 —&—h=0.20 mm ] 360 | —4—2a=0.08 mm
360 340
340
N ~ 320
T T
G 320 o
300 300
280 280
260
260
240 L
6 7 8 9 6
Kd/rad
(©h
400 —&—w=0.57 mm ] 400
—A—w=1.04 mm
—+—w=2.00 mm
300 , 350
N N
T
& &
200 f 300
100
250
6 7 8 5 6 7 8 9
Kd/rad Kd/rad
(e)w fn

Fig.2 Dispersion curves for various “d,b,h,a,w,n” of structure parameters
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Fig.3 Dispersion curve of SWS Fig.4 Axial field distribution of SWS at the center plane(z=0)
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Fig.5 Axial field strength of the multichannel SWS (a) and the traditional SWS (b) at the observational line
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Fig.6 Energy distribution of particles Fig.7 Particle trajectories near the output port of SWS
516 ki f-ghigsrilE P17 SWSHr H iy B RpRL T
0
-20
om om
3 3z
g - $ -40
= z
£ £
@ ] _60
-80
100 200 300 400 500 100 200 300 400 500
fIGHz fIGHz
(a) the first tube (b) the second tube
Fig.8 FFT frequency spectrum of the normalized power of input and output signals at the tubes
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