¥k L1l 25 A S A | Vol. 10, No. 1

1988 £ 1 A JOURNAL OF ELECTRONICS Jan., 1988

EERFESHEISEFRAD
BEEHRESHH

L I D

Ceh B2 Bt TR 4630

BHE AT RABRER TR TREE (ororon) 3R GERFIE), SHTEM
BRWEZSE 2., ANTAETIMBEOETFESDEERIRES EBE, HEPIXNL
RS EHAT THRET S, ITHAREH, AT RUER P B 8 1E SR E A IRMIB IR IR T 5 Rl
SIS, BRI R, TR OUREIE SR AR TR R, R R4S 5 v, T EE A P G
b B RO B e R B %0 T TSR A R T R T e ORI, LR T BB IR L R
{E.

KA KU B RS ROR
—. 9l

BB (ororron) R—FFIHBFEEREEERR, RIEERREMTEL WK
BB, T EE RN SR, TR A, 3 TR A Z SRR
1% » FR] /R 248 2K 0 RO Y Bk B P T T 2 6 R, E DI B AR,

(B, BB SN EE MBI RS TR R, A NSRS TRR. XS5UERRT
WURIOZE R, AMIADHEERRI T 5SERMABRARR. AXNWENER
JIE R I B S STt 248 R PR B A0 SR L 06 T SR SR B OB A R[] L, B
TR 53 B3 SEBRIE UL e T WAL L (B Js v R A — s, SR P — e A R 2R i 2 e o
TR, ZESCHRL4 TR b, AR S B T BB E KBS A FTR0E B,

uil

=, IR EZEH AR

RATH DL SE PR MR A 05 10, (B i 4 R BT S M 78 1 (e 7 TRD) R 28 1R
RS H, . TRH0« FrasENE, B E. =0, H1aH TRIENRE
.

WHEEERN, RITEME « 5 RMSS A, NS IEY TRESHIHE. T
DU g0 B RgR KR

* 19854 7 F 19 BWgE], 1985 45 10 5 14 BEREM.
*x ch R R e R 2 4 Y B IRAR




36 B OF B 2 2 f

10 &

E, =E, [ZSink(z — z) + i an % cos (2”—;’2> e“l‘,,z]exp[—A(y —D)] (1)

n=1

H, = icgyE, [2 cosk (2 — z) + Z @, coS (2_11775)_/) g-r,,x] exp[—A(y — D)*] (2)

n=1

<

| EO——

I

l Ay

L f

S

l

[

i

[

Nea
-
[

b e /i
\\ \] \ y
3 HE

Bl BFEHTEAE
* SBEETRBE WS, 1 VR, 408K, 4
B, LAWGMEE, DAY Y TR0 R
AR

o I

A AXF Ty TR 76 R 5
k=w/c HEHZHEEE: D AXMAE
TFRIRIHC ARR s 20 XA RIE AL B,

JEME R R AR A TR
E, = Bsink(z + %) (4)
H, = icgoB cosk(z + A4) (5)
F oz=0 MhEBEGHIEEY:
Bsinkr, RO
E,| 0=
o am {0’ s (O

RIEEMITRIT R R 28, E st
R SETREHE #=0 LEEY,
MARIUR B H AR ARE F X R, &

TG, XERAEEORHOLAEENIE, TREGRBZE & TH%

#.
SR F:
. nwd
sin ——
H o g—rn‘
sin %4 e
!
=2(<2
F 2(L> . nud ! 7y
@ % 4 . sm-T 4V . .
coskh — ; —F_,, 2-l~ sin kA P + (—l—) sin’k}
T
TROXAENY:

E, = [ZEosin k(z — 20) + é 2E,F cos (2”1”)] exp[—A(y — D)1 (8)

Yl TFESREPRGEERR, RITAVE FEREWCHRE RSN, &TFER
BB, E—RNBET, TN ASHE FEERNGRSEMEEER % A/2 0. B
SRLERMAN » =1 PREERBNE, R (3) NHEN £ RN, TLHel
s, TRAR FAILIER:



L A BAAR%. ZERATESHERLIERADRFENRES M 37

k(. wd Jmd\ A
sin T(Sln l)ﬂ’

F=2 (i> )
! 2wk~ 2d . 2xh | onwd [nwdY (AN a2wh
J(”ST“EW‘“T' S“‘T/T> () s
ZIEHT ST RN B O RR IR RE , BB B R R HO0 5
S sl El* gy
v 2
QH=2”_mT_— (10)

o, VY BRR, & = 0.8854 X 107" F/m, JNHEZEMEEHEC EXHERT; 1. HRTFR
s LVe N THEERTFRE,NERDE; T AT,

B2 G B B TR M 2 SR e R W, ERGE T B R R R 2= (R T A
fege, (ERXBRE R HAKNSE. B HRbA®nsm, MakuEhlfEee
A

gl E|? Dy (3D (L g, : 2,-24(y— D)
jv ——-l—zl—dV =jo 50 Lo 3 [2E,sin k(2 — 29) e 24!
- e M P gy dydz (11)

R, 4. 55 = FRABHSHREEG D. AEME « HRE L R85,
H(10), (IDRRABHHRN . ERS BB TR RE 2B, 2E R L FEE

BB EENNEE, 2dE—-0E, SHRATAESHRENSE Foou:

FO = ch:/zp (12)
7 —F OuloW v
¢ == — 1)n2(n+1)An D(2n+1) (____ 1)»2(;+£)Au D(2n+!)

q (ZD + ( ) 2D. + = D3 )

[f Z n1(2n + 1) ( * Z 21(2n + 1) |
(13)

Hrep
e 1
W == — — 14

m 2x'ceg (14)

K1, = 1759 X 10" C/kg, X FMFREL; ¢ =3 X 10" mfs, HAhEER; f

%ﬁ?%%I@ﬁ%w%W%EZ@%¥&%&£W$W%E=w%,4%%%%E
B,

Z.AEFLEATE
SCRRL4 T E A T BB — A1 S B SR, 70 R0 2 W 5 R Tt
T AR, XEAREXNSBRRT: A—LEK

X = 9Y (15)
to



38 B F N ¥ % 7 10 %

AL ETENTA

Po = (a2 (16)
XE, v 58 TR SN LAY o N AHR; w0 0 FENWKREE, B—1bhF
TREE # 5E LA

*j-i" = ugu(X,ng) (17)
T FHREALE SL:
?(y,p0) = ot (18)
ERIE
b= "% (19)
IR
_ al
vy I (20)
HEERH—AEET, R E— R EAEE P BRSO, B W R RN,
E, = Elc,*A'(X—D’)zRe{ei[zp—(1+b)xl} 21)
E, = 2% Fy (22)
BATBSHATXRESHHERAR:
aéqu) = ZFDC—A’(X—D’)’RC{ei[W"(H-b)X]} (23)
MEREH « B, BHA7)XB B ¢
e _ 1
ax “ 2
M FESHEER NS ER R RN:
w= = [ (1= gy (25

MA(12),(13), ODAMKE S EER B, ROMER DISAT RN M4 HR TR
PEXESEEANBRE.

m. i # & R

AXHHTHERRTSH4:

% = 0.5, —;‘T = 0.0714, A/2 =0.214, % = 0.1, D =D, = 0.032 (B J5—1{t).

9=06, W A=A, ,H&E f=30 GHz

EE -4 PR THIER S SR & WEHE 9 BHNEE.U Z. XSTE], T
LB B 0. B & BRI L5, EEIRKREE 2 ERR. Z /MRS TRNERS
SROMBEPREE, ATEEZLEHMENEES Z, GNFLESEANT



1 3 WIEE: BRATESHERLFERNRZENORESH T 39

Z,=10.6%1072
5 A=20x100 T =108)

Qu=10000

Z,=19,6X 1073

20 (=108

200

A=30%1072
Qu==10000

SRR (%)

10p-

g ois ° s
SEL2ED
B2 aTFRRE5ERPSENER B3 BaTuES5ERSSRAR
(4 =12.1%10") (4 =3.0% 107%)

BRI IE (Qn = 10,000),

BsalT Z SR TFHRERRENXRA. TUFRIRES Z. @8 THERREER
BEEW. £ 2.525% BWEN, 7. M Z EnmRARRS, EEREH 2.240% JF
B b A B S e e T, R BB IR B TR AL

HE 6 FIRIE B EH 0 W 4N B . FRBORM, B BAWEF T T
M, Z. /N ph#Es Ei—,

B7 2B THERSESE s BRRAMEN 1% N Z. 5AHXR. HERIEN
Z NTHRFT N Z &, MWRERER. XFREXAUERZRZENERETS 4
HUSR AR, ERAREEE 4RO RE BT,

WP EOFTHEL, RITTUB B ER: ATUHHIANRDE, S EOES &

201~

A=40%10°
Qu=10000
Z.=16x10-? sof
iy 4, =1.04A)
£ 10 18.6X107¢0.9A) x
5 176X 1073(0.34) & »r
s A=20x 107
16.4x 109 k2
‘-(0.7A)
0 1 N \ N 1 [} y .
0.05 0.10 0.16 50 % 10~3 -3
FRBBRD 2 100X 10
B4 BIgR5FERSZ2ENER B5 aFRREAEE2E

(d= 4.0 X 107%) Z, RA



40 A - - ¢ 10 %

50 15% 1873
S Z, =18.6%107° N
% \ w}-
¥
e
i l7.6><10>\

0 1 1 { I N 5 1 1 1 1 1
1 2 3 4 s5xi0 0 i 2 3 4 5%
A A
E6 BMFERRAHSEERANKR B7 BFEBEEAEN 1%,
Pz dipzh. Z 5A0% %

Tr—MRRE On &, B DA W R 4/, ISR TEEEANET BROEERTEXR
AEE R, FER B R B R R A B v T R R B R m .

o RPEERETBPHREPERBAY, HZRXERDERGNAR. B
RN IR £ DR KRB RRBIARE 9. RREEK Ou. UREBH DA HER AMEE
LR Z REMMKE, TRSHREE . LTER, HHTRZESE LRER
REMRIERL Z: BB RIS BB ARIR L, WA B BBV SE R R TR I fh 42,

HRBIRWNY Ou, 4, 4. SHEMHRFR, FEU LRI EHE BEHTN T E
L.

PRI [6] 42 1RO R AT BOB R ISR BE B TG RA XS ROEELE S
TH,HEAREREEREICE, EREARTIETEHIE, MELRTTHIME

£ £ X W

{1] V. K. Korneenkov, A. A. Peturshin, et al., Radiophys. Quantum Electron., 20(1977), 197.

[ 21 K. Mizuno, S. Ono, Y. Shibata, IEEE Trens. on ED, ED-20(1973), 749.

f3] D. E. Wortman, H. Drophin, et al., IEEE J. of OE, QE-17(1981), 1341.

[4] R3CH. WITE, BFREET, 9(1987), 213,

{51 @. C. Pycun, I. . BoroMonios, dnexTpornka Boabmux Momuoctedi, CSopuuk 5, Hamatenterso
Hayxa, Mocksa, 1968, p38,

[6] IO. B. 'yases, A. A. Kypaes, ct al., Paduotesnusa u Iaexrponura, 28(1983), 1791.



13 A% BRATESYEHREERNRZENRES T 41

LARGE SIGNAL SELF-CONSISTENT SOLUTION
FOR OROTRON

Guo Kaizhou, Song Wenmiao

(Institute of Electronics, Academia Sinica, Beijing)

ABSTRACT A large signal self-consistent solution of orotron for a simplified model is
given. In this model the electron beam is modulated by the field and the field is excited by
the electron beam inversely. A parameter Z., which is very important for the efficiency (as
well as for getting oscillation), is deduced. By means of this simplified model calculation is
carried out for some practical parameters of orotron. It is shown that for producing a prac-
tical orotrem m wide frequency range, it is necessary to design a quasi-optical resonator not
only with a high Ox but also with a wide and long enough mede spot on the grating. And
for the electron beam, a very small thickness is needed and it ought te pass by the grating as
closely as possible, and a high enough value of current is alse very necessary.

KEY WORDS Millimeter wave device; Orotron; Electron efficiency; Large signal
analysis



