£20% o6l EE?‘?I’%#:H Vol.20 No.6

1998 &£ 11 B JOURNAL OF ELECTRONICS Nov. 1998

L iR EARX IS iR E R A LR R

E & FEU R¥EL* HEF PR i
Z¥E  ExS FE B & calE-3Ed
(TEIRYERREY AR TERAN REMEATHE R 610003)

*(demm BB S it EeEFRsT dx 8009 54 100088)

m E MNEEL BEERRAMCEEEHES, BEANSEKT S OB FHROEE, £

B, KRR RE LSS FEMVSTRWRER. EERRYIESLE, A ¢66mm , B

& 3mm A A B82S0k, b4y 5kGs B RS S8, 3IH T # 500kV | 4.5kA | K3

100ns . ¢54.5mm | JEF 4.5mm M C0BETFHE, EA S00kW BMBEAER, TRSIWAE

&, BEITY 6% R KXEEERIENERE, £dFAKE, B2 T 23% Ao I & 78§ E

.

F4E  AMCHEEIREROCRS, RIEOE, RRAR, ERLK

$hEE TNI122, TN128
1 51 &

WENR, AT HRERNERE, BT 2HEIEME (HPM) $H40ER. ™4
HPM fHLHIR L, Hr, FAMNM BT HIESHEF R ™4 HPM B354 — 3R
EIAS (RKA), HTERARYE, BHE, HBRESME, EHAREBIEM, #F

BB TARAHRE (-4 RKA RABRAETRPRIME, BREW N TRRA

I = GNyn, (1)

R Ny HEOIETEBEROETE, n FEERTETHEHE, G HHRERET.
m (1) RAH, ATRBEESOHE, —PEEOTEREYK n , B AERAMLETR
(IREBs) , #FHIRRMMECHEFR. Fot, @TRANZRBHULMBREEYY, &
ETREER, B8 7T RERREGHNGEET, ATERERH SRR,
W, RITRBTHENECETR. XN BEEHME 14 L EBEERA RKA BIRF, #17
%F IREBs f7=k., {54, RMAR X SHFHT ER LR FRHER.

1% 2MmE 3 HEE 40BES
S5EAE 6iME T HEE

SHtE 9 BMBEM 10 FHA

11 3| S8l 12 WIRGEKRIEE

13 %8s 14 AR

1 L- BB RKA £HRER

1 1997-04-24 W E], 1998-03-23 EFi
ER 863 it RIFLHE AR BT H



6 i ® OE% L BB EAERALRIR 853

2 IREBs #hr=4 01k

B AR, REATmE 2() IRMERTH-RELEN, WUMEREREY,
KEME 2(a) MRS, b4 5kGs B3| SRy, SIAEBERIRM AL 500kV .
4.5kA , RRBEHME 3, RRERME 2(b), RERY 54.5mm , EF 4.5mm .

L RIFTE ¢73mm HERE AR, KA FNEEBFAHERRRET B T HE
BFEERENARREES, LIAMANNIISEY. RIERTHNREHFE E MmE
B, TEERRES R/ SRR 4.88kGs . Hit, BT 3 ~ 8kGs Mk 5| S8
¥, BEGBKSEREE Y Sms . WIBTFEIRRE EDDYC BF €, 5| SRS SERBE+
PR, MR HEE, . BN R ARESESS e, [HEB RKA
RERATUAEHNE, FEE,. EXREW, WRNEWTTUR/NE LEERHEE.
FW PR T 43 SR N 4.9kGs B, RF A5 5lem FRER, RREWEEKT 95%,
RAERIME (2b) , BEHFEZRER.

- \ ” 'E
,/// \\ //“ \ -
f P ) Y
\ N b/ |

\\“‘./// NIRRT 74 Ons/div

T TR W o6
(b)x=6cm z=5lcmy

M2 (2) SHESH (b) R (b Bl T o e 6)

3 IREBs giaHl

3.1 s AR BT R L AR [ BRET, 22 h07E 6 BR 535 35 0 1A
#l, FEERBE PREMETEZAR, dTHRERER L << L(ER®BER), BFX
MBRRIETAEEEMEERSN 7, EEBSARERFOE 2 A8 RTY

I = j(Vio/Z) sin(auby), 6, — wéz /(Boc). )

U ERH R FREL T ERE MR, ZEERMTEGIEM, BEERBEPFHE.
WEF, nL~IL, REAHIETHEREZ WA ESEFER, RIEGRNIERER
AT n YOEH BRI K

In(z) :2Ian(TLV) sinzZ, n=12,3,---, (3)

Rt Jo £ n BILEREL, V= (Vi/(moc))d [ (13800/2), 7 = (w2/c)ol/?/(Bvo) . SHHF
%91, T IREBs WREMZMMAMY, HREaisk, RNSERRENSE [
af, @F IREBs 9 H Sidh, MBTRWMEH. XerT S ERATTRAZN.
Al LTI RAEHEATIE IR 4T, R L8 £ BB LR XI5E TREBs Myl

3.2 IREBs m#leiar  ZEBBE T 15om 4B (1/4) X B BB R A EE,
FOWRIE Y 1.3GHz, AR Q (% 19, MARSER —FIBMATLS L e Bt E 1 Bk



854 L - 20 %

M, MO R AI AR & BT LUE AL AT I of SE ik 15 JEEATAE 4 MY ¥ . 7E 1.3GHg,
858kW M AR IR T, A HMARRBREMEEL 43kV . ABAEEBEE LY
RSB M SR 223 1 Y IR M 9 R DR e 0. A 3R O, MR SRR By o IR 5 B
i FL R B AR AR BOR R gy R AURE . MR REIR S, BT IREBs L3 A BRE,
BB EH R A R AR, IR Tek7104 RS BR, S5RMAE 4. TE 2=3lcm, 5E|
T 27 270A W EPOAR R, FPOAREER 6% , TEHAIEEA IR,

0.2 T T T T 1
o]
0.1 i
e
] a
.01 1 LT T
0.00 10.00 30.00 50.00 70.00

z(cm) (b)

M4 RELNHAREWEEEH  (a) FH IR (z=35cm,No.441)
(b) V4 v LB FIBE BB ZE 1L (a2 Vgap=50KV, b: Vgap =T5kV,
¢: Vgap=100kV, TENBMEMBLR, SALRLER)

|

0.6 1 1 T T ] Y
- J
0.4 5 —
iy a
~ -~ —
=0.2} g 8% Y
-

0.0 | 1 l 1 L ]
0.00 10.00 20.00 30.00

x(cm) (b)

Bl 5 SRt o[ R BRG R BOR R (a) T BB (2=21cm,No.458)
(b) %) i B ] BE S A AL 4R (a,byc FLREY & LRI 4)

B R IB K 1/4) GRRNERE. AT HPHEERE, HMERRORRICK, il
IRHRLE N 1356MHz , Qo 0 824 . FIABGRE:, MWl T RF Lt b p/E, i
T P B0 AE AL, 45 RN 5 . BEFPEREEIBUS 25cm Z4, 5% T KF 1000A #yEEEIA
S, EEEE 23% . ERAERESHBER, EREEENREE, BT 536MW
WRICEIEISETIR, HEmE6 . mE 45 TURH, MUSTREREENN, RPER
FHEFEZESBEATL—K, HRERBTE, FRFE—PHRA.

4 & B

EXAET L IEE RKA BFE P, SRS Eh = OB TR E, S5, REA
H RS WE S TR ST AT R, 7E LIA b, R A BE 0K, 318 T 49 500kV .
4.5kA . BKFE 100ns . ¢54.5 mm . JEF 4.5mm B250EFR, EA 858kW MR A,



6 #1 # % L B IREEERREERTA 855

178MW/ div i

IREBs £33\ EJ5, BRI T4 6% ByHk
BRFRIREGEE, ddEBEE, 8ETKT
23% MIELIE R ARIEE, AEL BT
536MW R4 % fui .

B x5k 2RI R REy %O
PLE e, . EEMRAUMEERRRR
R

B 6 HidiE (No.512)

2 £ x B

[1] Friedman M,Krall J, et al. Externally modulated intense relativistic electron beams. J.Appl.Phys.
1988, 64(7): 3353-3379.

[2) Friedman M, Serlin V. Present and development of high power RKA. SPIE Intense microwave
and particle beams 1992(1629):1-7.

[3] Fazio M V, Haynes W B, Carlsten B E. A 500MW 1us pulse length high current relativistic
klystron. IEEE Trans. on Plasma Science, 1994, 22(5): 740-749.

[4) B %, E¥L, HEY % L EEATSEETICSNERR. BEeSRTE, 1998, 10(1): 135-139.

[5] R.B.k¥F, NG=, FiF REWFOETRYEES®. 430 KFHEHME, 1990: 21-25.

[6) Rk, TEZ, BUAF. HorESPRIRAYWAOTEED. RIESRTR, 1997, 9(2): 265-270.

[7)  aRME, RUKREF. EAEREREE, 5 BESRARE, 1960, 82-124.

B] & %, E¥d, HEE, ¥ LERAHEERTHAERER. BEESRFR, 1997, 9(4): 573-577.

STUDY ON CURRENT OF
L-BAND RELATIVISTIC KLYSTRON AMPLIFIERS

Huang Hua Wang Pingshan Wu Zhongfa* Gan Yanqing Chen Hongbin
Wu Shangging* Wang Wendou Lei Fangyan Tan Jie Zheng Jianguo
(CAEP Institute of Applied Electronics, P. O. Box 527 (55), Chengdu 610003)
*(Institute of Applied Physics and Computational Mathematics, Beijing 100088)

Abstract Emission, translation, modulation and diagnosis of short pulse intense relativistic
hollow electron beams (IREBs) of a L-band relativistic klystron amplifier are described in this
paper. The hollow electron beams about 500kV, 4.5kA, diameter 54.5mm, thickness 4.5mm are
obtained, and 6% of beam current modulation is gotten after the electron beams get through
the input cavity gap, as well as 23% of beam current modulation is gotten after the electron
beams get through the idler cavity gap.

Key words Relativistic klystron amplifiers, Intense relativistic hollow electron beams, Elec-
tron beam modulation, Electron beam diagnosis
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