Chinese Physics C (HEP & NP)

Vol. 32, #7 I, Mar., 2008

Cil BB IBHEIEE

HY = 4E R TR R

Y xR 4 HSE

(EBRFEBAR KR R R E L TR 2 e

K¥b 410073)

RE ARG FTEHEITOERVESMAEGRHEEETNERXR, FAFREARETEH KR
HATT KA, BT eHx it & AR Z4EPICKRFHEN, LW SHEE A HTTAE
Ptk EH R, AEFRAAE T AR E N 2.42GHz, 5§ AR XCE BT o & Bk R OF R — B
ERBEERT, BTt 8 h437keV, B F K 7 4 12.2kA, 4 makds % 0.6T, #1483 T % % 4.5GHz,
G o 5 5 0.96GW iy C 3 BBy & o R A0% 40 i, 2 7 8 33 A = 6] 1 e R T A A 3 M DR
A Akt & AR R TR oA, R A 18%, Bt %, Y3 — S SR HATMAE, EEAN
t B F b B A0 F S 4 4 1.05MeV Fr 20.7kA, A tnag s 0.7T B, 48 5| 34 3 & 3k 3| 4 4.4GW,

A K A.3TGHz SR fr 2% 29 7 20%.

KR A EY mWEMM CHE

i

1 5

FERL R L4, BT i D R B R AR 1 K
J&, NATDRE o Dy 2 A Y (R T S8 BB B A, A 18
B8 A 00— R e DR B, A 4 R R i T )
TR TR N, s AR SRR TG
A R AR Y B A T ST AR S R SR
VARSRE AR ROE AR/ TR O W NI e IVASE EZB LTI
R WREERE, SR EMMIT, WA R, 2508
FRIPT 2], LR b [ Bl ol 7 R S%. X Le R
U HIRIFFE R, ZEBIAE . T SEHURBLUUNI TR Y ] 4%
J5 TR KM HE S T AR AR B R . (Hf T4
AN R SN A i G (SRR BUR iU =2 5 SN 17 N (B
TR IR R ARG AR L PERNSE B A
PRI, AR A AR R AP I ST AT VF 22 1)
TR HATARN R R ) S IR TSI B R 2D
FEPIE T BAEDAES K C B, Wl F) FAH XS 18
PEAEAE AR PRI B A 5 300 v D R Bl O B e 79—
o LR PR T A, ] B v ADOS TE f1  th
H A S P i) AL

AL EEHIRIINEDI I T CUBURE B IR 4k
ORI V0 R 5 1 € BEOR AR ] = B AU ) Tk
[DIPIREAZT (AL P R e vt = dINE TR S ¢ S = N TR ES R Py
CWBAXHE A RIHEA L, DL, X C BB
WL A B TR A I TARE R A

2008 — 01 — 07 Wif
1) E-mail: zldlut @ yahoo.com.cn

BHAR RTEN

325 TF . [ A T 445 5 i ) 5 2 H
e TR
2 BHXAESSHERHE

1 0 B TR I S AR i A 7 S, L R,
R ARy, 73530 A BB P47, ISR P AR AR, 20
RIS

K1 BEES S R R
ARSORHEHC R B HE Sl RE A 55 T SOk [4] BT $e
W, BB RN
P(x,t) =1 (r)expli(l0 —wt)], (1)

P w W AR, A B, r AR AR,
T IEAE R 2 2 ST, T LU 17 e kAR I
T

268 — 270



BT

RAREE: CUBANN B ) = 4 T BT 51 269

MR Maxwell J5 e, 2 0% L AR B, L
E BRI AR 155 D0 AN 2% 18 FL 1 SRR DL IR, FL VAT
H LA TR AR R

Garp-mtZ)BEO=0 @
it i RE T AT
Ey(RE) = —ilA() - LN /N, ()
d

Ey(R7)=—1) b Z,(x)|  explifh).  (4)
Sy =wR, fe, s = wR. /e, Ey i 15, T4
Z;(x) XN

Z;(r)=J;(r)+G;N;(r), (5)

{ ~IN/NIN),  GAL
G; = (6)
G—J/(N/N;(N), 5=,

HrPXN = wRy/c, 7 = s+mN, m N EEL,
s=0,1,--- ,N—1, NAIEREKNEH, Gl il
FAEHE, BT REA R, X B GRRE L A
WL, b, vl R LA AR e

27T
J dOEy(R; )exp(—ijb) =
0

N-1 21w/ N+
BRDY | dsexpl-ij). (1)
u=0 Y2mu/N—a
S5 R b A4k
27w /N+o
[ V@R =20B.(RD),  (8)
2nu/N—«
o LA RIAH S B E BB R N
0 = D(w,l)=
§ LN~ LN (sinja>2_
2 TN =N \ o

70 Jo(m)Ni(s) = J1()No(n) 9)
Na Ji(s)Ni(n) = J1(n)N1(s) -

b X AR s AR AT 5 SR A w45 20 i T

Jis A AN R AR S I A HOC R it 2k, Wikl 2. A

,
:

2. 16Gllz

FREQUENCY  GHz

2 3 1‘3 5
MODE NUMBER L

K2 fEOCR

A ULF B, oA R 20 A R R T AR A S 4y 5 A
2.16GHz fll 4.77GHez.

3 NTFRUERSHN

R Y € HORE I, 3 O S 8 i s A AT R
45/ 28N R,=2.11cm, R.=4.11cm, R,=1.58cm,
200 =20° LA M K Ky h="T7.2cm, WE3% 24 0.6T. [ 3 gkt
FURBE IR 1) & A P P o) 25 2L

™ @F outlet

‘‘‘‘‘

(2) (h)
Kl 3 Bt p P A i s %

Bl 3(a) AT (b) 23 ) Ay A 280 F iy i) A2 1) P 485 0 (1
(c) 2k B N BF) H R R 3 il 2, 32 PR T DA B N
MR FL - e B b 43TkeV, HL TR A 12.2KA; (d) W%
Jis R AL AT B (1) oA R AR, W] DU B, R A M S
T, R SR L 2.42GHz, X 5 (05 & £ (&
2) 1) OB () TAES5R 2,16 GHz 7 IR 47 16— 8 (e) A
TR 2, MR #h 2 T DAV A T T R
214 0.96GW; () Ry Atk 1, mT LA 34 S H G0 1 43
KNy 4.5GHz, 1X 5§ A %18 754 S5 H 1 (k
KF ML (K 2) 1 2 B TAESI R 4.77GHz f5 51548
U (g) R — BRI Y, 23 T30 7E 6 A 1 4 im0 0 28]
g e, BT LA 2, 6 AN BRI i Hdg R
A AR P AEAE, DR, BT DU E , XS5 S50 AT
AP TAEAE 25U s () AAHAS R ], T BLE 3
H 72 2R 6 MR, A IR e 6 Ml



270 Chinese Physics C (HEP & NP)

Vol. 32

Pef, WTLLEE B B e i
T

¢ TARAE 2 At

n:Pout/Rn- (]‘0)
AR 22 2K (10) W RAHEAL 55 I A SCHTAIT S X AR AR X
LT BT 2 R KL N 18%.

FIELD_POWER S.DA at TESTAREA

(E9)

5 | l HHHHHHHH\
32 ‘ ‘HHHHHHH\
Lo M\H\ i

A ‘.mhu ‘

T T

T
0 5 10 15 20 25 30
Time (sec) (E-9)

Magn, FET of FIELD_INTEGRAL E.DL at GAP.2

(E6)

2

10

Volts/GHz

0 1 2 3 4 5 3
Frequency  (GHz)

Pl 4 A0 PR el T 3 R

5% ik (References)

1 Robert J. Barker, Edl Schamiloglu. High-Power Microwave
Sources and Technologys. Beijing: Tsinghua University
Press, 2005 (in Chinese)

(Robert J. Barker, Edl Schamiloglu. D= i 5+ A.
JE3T: EHER A IR, 2005)

2 LI T M. Theoretical and Experimental Research of Rela-

tivistic Magnetron. Chengdu: University of Electronic Sci-

M D SR AT S, ETE N TR
T TR 54 1.05MeV H120.7kA I, P31 %
IE B4 4.4GW, BN 4.37TGHz T i i, R4 N
20%, ikl 4.

4 it

ASCRH 8 B 7 EHE S T 6)1 Fet T s 45 46 AH X
wﬁﬁﬂ*%ﬁé“ﬁﬂ%%& I FH AR Bd A2 (B O R
17T KAk, 1928 7T BHOCR L. FIH =4 PIC K1
*ﬁm xﬁﬁ ep Al A D 7oy i = i Bt N ) (o 2
JEWEFT, ¥ T2 T nBOE IR N 2.42GHz, 5
ASCHEY %ﬁ%ﬁﬁ’é%a@%ﬁ@ﬁ?m |k R
BN, HLTFRERE N 43TkeV, HL T ORI N 12.2kA, 4N
Wi 0 0.6 T, BTS2 T 4%k 4.5GHz, “F¥JEHI)
2N 0.96GW (1] C I BE I =y D 2 e an 1, 20 ol i ik
A 22 1) P RITAN [i) s PR S5 0 i o ) ) A4 it 2 ] Uy
JE BT TAETE 285, 2029 0 18%, HAwk alivde. ik
— N BEHATIAE, FEE N RE R L R
WAk 1.05MV A1 20.7kA I, 5 515714 Tl 5 3k 31| 2
4.4GW, $i% 0 4.37GHz I, RCE 2020 20%.

ence and Technology of China, 2005 (in Chinese)
(FRY. HXHE R E IR 590 0ETT. Bl R RHCR
2. 2005)

3 Lebedev N B. Microwave Electronics. Beijing: National De-
fence Industry Press, 1982

4 Han S. Uhm. A Kinetic Theory of the Extraordinary-Mode
Perturbations in Cylindrical Relativistic Magnetrons[J].
Phys. Fluids, 1992, B4(3): 740—749

Three Dimensional PIC Simulation of a C-Band

Relativistic Magnetron
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Abstract The dispersion relation of a conventional 6-vane relativistic magnetron is derived and numerically calculated,

which is employed to analyze the operating frequency of the device. Initial results of three-dimensional particle-in-cell

simulation show that an average output microwave power of about 0.96GW at 4.5GHz is obtained at the beam energy
of 437keV and current of 12.2kA when the externally applied magnetic field is about 0.6T. The efficiency is about 18%.
An average output power of microwave about 4.4GW at 4.37GHz is also obtained at the beam energy of 1.05MeV and

the current of 20.7kA when the structure parameters are improved. The efficiency is about 20%.
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