58 5 2009 5 Vol.58 No.5 May 2009
1000-3290/2009/58 05 /3592-05 ACTA PHYSICA SINICA (©2009 Chin. Phys. Soc.

610054
2008 10 9 2008 11 17

PACC 7870G 8760F

89

E z =fz Eoefj'goz 1

L E,
Bo

* 60532010 60401005

f E-mail xuao@uestc.edu.cn  xuao@ vip. sohu. com



3593

Sz E, z Fourier n B,

z . v
fzEy = DVE B "V B B

zl+L

o
En Brl = % Jf z Eoewl“dz. 2 10

A1

10 w

T

=]

e
B
=

Ez z :f z Eoe_jﬁoz
o ) nz
= ZEH Bn eij(ﬁ0+ L)Z- 3 (] BSP

2
ﬂ”:ﬂ0+%t 4

18 “ ”

i ”

Vo
Fourier Fourier A q v, q 0<A g+1 <
1 Ag <A1 =1.
f x z “ ”
A g v = 3. 9
fx E, z Fourier 7" Bo + B
E 2z = f + E e-jﬂoz _ Lsuerf:E B _jﬂzdIB
P = 0 = on w
L B
E B = L% Jf z Eyé™dz 6 Bo " ’
o
B/ = BO + B 7 “ ”
Lium Z B/ ‘80
B z 9
4 2nw/L w 1 1
BO"”_BO":%Aq+1 _Aq 10



Bo

3594 57
Bo g+1 BU([ g+1 " " q
BO 13 ”
Bo g+1 = Bog
11—14
g s f '
$ f 10
w 1 1 !
gsS =, laqgr1 “4dgq n b L
“ ” Q i ” Lq q
11 1 ” pq q @ ” pq
=L, +h,+h,_, g=12 Q.
1 13 11L
3.
L‘l
E L Lq i Lq+1 ’; 5
s T |
) L ) : hq+l: :
g R T — E—
E qu—l ‘lq j‘ lg 3T ‘i — —é
Zq Zg+1
1
2nfp, (L)2 Pyt _ Py
BO(/Lq = c 1_ 2(lf + 7 Lq+l q
g=12 Q 12
a f 11
11 12 f= b1y 14
[[ 1 1 ]2 1(Pq+1 Pq)2}2 2Aqi1v _Aqlv
MAg+10 Agwnl ~ 2\, ")) ' 0
1 1
_4[Aq+lv0_Aqu] Pe By
Lf1+1 L’I
(et
Lq+] Lq L(]+| L‘I
1 ’ Cz[ : - ]

L Pt P _ _ Ag+loyv, Agquw
+a2(Lq+l—Lq) _0 q—12 Q 13 f= 2 10 : ' 15
p 2a (an - f)

13 A=0



3595

HFSS

r=0.6 mm

mm p; =4.1 mm

magic

81

14 15

“ ”

b=0.7 mm
[ ” Ll - 1'2
v, = 6.0944 x 107 m/s

a=4.8 mm

35 GHz

Vo

g »
Ag+l = A g°-
0.004>2 2 g=1 8
f=35 GHz " ’
14
1
1

q L/mm p/mm

1 2 4.1

2 .196 4.0862

3 .191 4.0693

4 185 4.0487

5 1776 4.0235

6 .1686 3.9926

7 L1575 3.9549

8 144 3.9087

3

A q v

11000

10900

10800

E/eV

10700

6.1

6.0

5.9

0p/10"m.s7

5.8

5.7

5.6

HESS ‘



3596 57

1 Jung S S Soukhov A V' Jia B F et al 2002 Appl. Phys. Lett. 80 9 Solntsev V1994 Journal of Communication Technology and
3000 Electronics 39 42

2 Srivastava V. Carter R G Ravinder B et al 2000 [EEE Tran . 10 LuZ Z 1962 Traveling-wave Tubes ~Shanghai Shanghai scientific
Elec. Devi. 47 2438 and Technical Publishers in Chinese 1962

3 Pond N H Twiggs R 1966 IEEE Tran. Elec. Devi. 13 956

4 Ghosh T Challis A J Jacob A et al 2008 IEEE Tran . Elec. Devi. 11 Booske ] Converse M C Kory C L et al 2005 IEEE Tran. Elec.
55 668 Devi . 52 685

5 XuA Wang WX Wei Y Y et al 2009 Chin. Phys. B Accepted 12 Chen G L Owens T L Whealton J H 1988 IEEE Tran. Plas.
and to be published Scie. 16 305
Schachter L Nation J 1993 Appl. Phys. Leit. 63 2441 13 WeiYY Wang W X Sun ] H et al 2002 Chin. Phys. B 11277
Schachter L 1995 Phys. Rev. 52 2037 14 ITuZG GongYB Wei YY et al 2006 Chin. Phys. B 15 2661

8 Solntsev V1998  Journal of Communication Technology and 15 XuA Wang WX Wei YY Gong Y B 2009 PIERS Beijing
Electronics 43 1285 Accepted and to be published

Analysis of synchronization in the varying-period
slow-wave structures *

Xu Ao’ Wang Wen-Xiang Wei Yan-Yu Gong Yu-Bin Wang Zhan-Liang Fu Cheng-Fang Yin Hai-Rong
National Key Laboratory of High Power Vacuum Electronics — School of Physical Electronics  University of Electronic Science and
Technology of China  Chengdu 610054  China
Received 9 October 2008  revised manuscript received 17 November 2008

Abstract
To utilize the interaction between the field and the electron beam in a traveling wave tube TWT  the velocity of electrons
and the longitudinal phase velocity of field should be made approximately equal. But when the electromagnetic energy increases
the electrons are slowed down and the synchronization condition is no longer satisfied in periodic structures. However the
varying-period slow-wave structure can be used to maintain the synchronization in the whole interaction section. This structure
also has the advantages of space harmonic selectivity and wide bandwidth. The space harmonic in varying-period slow-wave
structures is analyzed here. The synchronization condition of one space harmonic with the electron beam during the whole

interaction process is presented in this paper. And the folded waveguide with varying period is analyzed as an example.
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