Chinese Physics C (HEP & NP)

Vol. 32, #9F1] T, Mar., 2008

S —2 IR BBU AR EHST

k&

NN~ gﬁ%/—'g

EXI HWFH

(" E TR R bR AR B SO 48FH 621900)

B Mk — 57 SRR BT 28 BBU, 1% BBU & gy 0 OB T 5 3 6 I A
Wy TMuo BEBI R B, 25| LURRAT 24T« BT B Fu LI B % 7 ik 0 % o 0 & AR M AT 20

M. JUAR J7 45 B0 TMuo B R 5 L4

96, T e AU BB =, EHGEH £ o)t

ETMy o R TR W AE AT A, MBI BBUM R EE W E £, H ik, &1+ T x5 ohib 5 oh
AL MM RN A E, ARERSHRERNR EANEERRETES, LREREK

U0, BBU % 2|40 %, K od & i s 33k % 9 -

X8R %Zahélr BBU #miEas i

1 5|57

TEA M A& T, T 28 8 R in Tt 2% DA LA 1
R BR IE A T N s SR R, v LUK BBU R
M feo K s B T mg. RF Wk, BHERA
ATy V) G A 26 8N I 2% ¥ BBU i) . 1979
4, V.K.Neil, L.S.Hall #1 R.K.Cooper LA 1% i % B Fll
AU 7 A SRR T s B B TS
BBU, J#) 22 N T2 1 O A 1R B30Hr £ 1) 4R B,
Hnig 2% BBU ANFasEPE. 20 22 804EAR P, 5[ N
WY A i 7 O6 I E LLNL 2 3 1) ATA B 28 N
I % (50MeV /10kA) 2 AT I BT 7™ 5 (¥ BBU I
G DA T AR BUE bR, 15, 26E i DARHT
FE ] ) ATRIX A 5 3 aok 2w B Jim v 2 4 S Jg N
AL (R 1) RS A BELTORD ot T IR 3R M L e etk B
RS, RO R %A I BBU LS. F [ <
o5 I A I T I T BBU L%, kAT
AL MBI LESCHR T A T ##1 BBU AN e
Alﬁ'

2 ‘ME—S"HBBU

CHHE - 5 ELZR ROV i B R UE R P i
R EEA B S B, B, SR BEA 3N A4
. BT 2 B R A kb L RS Tk R s X #
IEFENAE LT, R ik 2120 3.6MeV, B JEEEA
TR B, g B b 18 AN s 45 41 R, F AN i s b A

2008 — 01 — 07 Wk
* HFR LI

1) E-mail: dzycaep@yahoo.com.cn

el

A B A 2 el R R
FEFRCBL T AR o P E K e, e 1 .

I R EL L R R S R
500va chi 5.00ve

(a) (b)

“‘ i‘:’:‘.\‘m“‘lilu‘l\l“ | :
-l

\‘,,,,MW,,'V‘WAWM |
b
et

Bl SRR AR
(a) FEABH; (b) B2aMNESG; (c) H28MEF;
(d) FA0OMNEST; (e) H 52N, () Mnias .

289 — 291



290 Chinese Physics C (HEP & NP)

Vol. 32

ALK b R A R R (1) IR
AH L 537TMHz, K AELERL T fe E g nE 25 & LS,
W e s A B A% 2 LS, (2) K AAE R 1R,
T HL R A L (3) SRR 358 1 v AR 3 ot 2R
N s % W e T SRR AR N1 % BT N a8 v
(112 80ns FFE 2] A £ 40ns.

i J 30 gk DL SE 56 I R v AR 9 1R SR A T
A B S NI B s Wi, miR R AR R,
RN 2% A 0 SRR R AT B (B 0 5 IR A
ISR, AR TR AEAMY B SR, i H R
it 9800, 3 10 Ak P AR T ) 5 A
WIS AR 58 A NE B . BH AR Sk B AR, Xt
e AR 5 B I s TR RN 3 i B A LA I SR A
F. S50 ke IR ) 26 2R G [R) 20 PR AR Gt ) e A
PR I HE T JE 7% 0 BRI L R 3 M A — o 1 MG A
. PLESZie g se 4754 BBU AL A, TRk 3k
1AW 2 BBU L.

3 ZIEERRMSEES BBU

LB Y I 85 1K BBU ANERE P 2 R0 ik o
L5 AR ELAE F B 6 2R i 8 SRR K v 20 3o J e 3
A R RS, M 1) R g S R A T AR Bk
A AR 1) e IR, X R R LA AR S IR S
FBBU AFaE M. bk BBUSEK 7 1) B S 402
R RS T, e S IEAS AR

WAL iy L T ™ ) BBU ANsE M, H R
HRUEAT P A oA AG R O, BRI BBU 4
KO DN B Ul K R ) Rl S B, AR “pio e —

TRAL i B A IR TG A —— e s A 2 T e . Nk
i AE LT I 248 78 43 2% 1 31 o] B AT HL A 10 B )
. A RURTR 45 R R W, “ph e — 5 I o
TN s AE TR ) R S BB T R B 5 96 . v [ 4
TP, BEARSE . VAW E A I BBU,
Jes R BBU ] Ge 4R /N, 1 B BBU 8% 5
T FE LA AT B A B D e A 3t AN — 3, T e
—IRARIEAE T2 T he .

Z IR PNV R G M, Wl 2 fros. A
P 2 (1 g5 b vpnT U H B2 TR R A% i 110 v B 25 3R
55, AR e AR B, FP 1 A S 5 i o 3 s Ak
FEMAT — AN TR B, it FLGE W 5 v £ AP EE 55 Ah 5
Z IS . R, B 4 9% ) B LAIA
1) B AR LA 1) AL A BRI H A6, 10 T T

A AT SO A (Y BBU I

2 ZUREREES R

G M 22 Dy e s 25 20k Pill-Box JIE, 73 il ) H
FERT FNECAE A FA P TP 7 ¥ERT 2 D RE I BRI PR A .
Jot DR R AR FH LA TV, ARk 1 Pos, [\
FARFI T 22 DhRe e hn o S5 A I s a5 . AR L
B, <t 5 0 g ek s 1 e e 2 T gk
217,

MK, N i
em #A@E Ak a: £ 5%
|

5 A A A B R A L A, AP AR

R 1 ZIREERIESRIUE

st JoT D) MR 1) R 45 FHL

N ﬂ@‘:‘:
T T Hfirit 5 L —

M f/MHz Q Z,/Qm~—1  f/MHz Q Z, /Om~1  f/MHz Z,/Qm~1  f/MHz Z,/Qm™1I
TMi1o 554 13.6k 1.38M 580 1783 610k 558 3775 589 868
TMigo 1015 15.8k 2.90M 1076 2554 1429k / / / /
2 NIRRT SR AR A A BT | P,

Hist T HER WIHELZ R e e e

SN FMHz Q  Zo/Om L f/MHz  Z, /Qm ! T P N Ry — T S
TMio 291 20 710 254 454 T e P e e
TMisp 575 27 910 / / T /SR .

ARUHEHTAHT . BB R MR, T oo g e o oo

% Dl fe Jis IR ) RS S BH BT LL Il s K18 2, 2= 0 5E 3 i IM S BBU B %%
], WL 2 ) BBU & 1 2 ) 68 5 1) 52 3% 1 S0 ke

(). DRI EAE (A BR S & B AN B AT BR il o T 2 4
(. 4 T GRIE 2 ShRg s vl 4 s T fE, 4 X 58020
Bk B A 430 22 DRI N b S SRR AL g
SEIGER I, BBU 13 243 2, JLAm AL smac R an sl 3

it

CHE 5 ELE N N 7 PR T L T
B g 53TMHz ) i, AR I, 46— &



BT

/ffué?\ % /j:/f‘ “%ﬂij}:—%w j]ﬂ

R BBU A& b 291

FURAESE S, BN T XX moie & it BBU. il id %)
FEI b 22 DI BE I AN IR, A B e RO i £ 3 4
WAL 2 DIRe T DR 1. FELbRERt B AAENT 2> #r . 2
(EA LA S I B 55 35 T VRN BB 9 T 2 DO e
AR RV 3 RO IR ROBF A R ZEBOK, B8
SEVEHLR ] T BBU 2 i i /O AL AE 2 D) RE N Bl

[ TM yy0 5 RS, Bl BETE T AT LUt i (o 45 1 4 e A
R il 2 Thite s T B, BeZh#il 7 BBU.

i, 2P 2 ThRE I I il — 5
TR SO FRATIBRAE T — AN ST T R B T 2 i
WS V&, X R BATTA 5 T BEIRNTF R — I
W TAE.

S % Ak (References)

1 Neil V K, Hall L' S, Cooper R K. Further Theoretical Stud-
ies of the Beam Breakup Instability. Particle Accelerators,
1979, 9: 213—222

2 Chong Y P, Caporaso G J, Strue K W. IEEE Transaction
on Nuclear Science, October 1985, NS-32(5)

3 DALI Zhi-Yong et al. HEP & NP, 2007, 31(4): 395—399 (in
Chinese)

(REFS. wiewI 5B, 2007, 31(4): 395—399)
4 DING Bo-Nan et al. HEP & NP, 2005, 29(3): 119—223 (in

Chinese)
(THAmE%. R 5L, 2005, 29(3): 119—223)

5 WANG Hua-Cen et al. High Power Laser and Particle
Beams, 1996, 8(3): 313-319 (in Chinese)
(FAEALE. SBEOG S RFIR, 1996, 8(3): 313—319)

6 DAI Zhi-Yong et al. High Power Laser and Particle Beams,
2004, 16(10): 1334—1336 (in Chinese)
(R&EF . SRBOL SRR, 2004, 16(10): 1334—1336)

7 ZHANG Kai-Zhi et al. High Power Laser and Particle
Beams, 2000, 12(2): 219—223 (in Chinese)
(R IFEE. WBOE SRR, 2000, 12(2): 219—223)

BBU Instability of “Dragon-I” LIA”~

DAI Zhi-Yong? ZHANG Kai-Zhi ZHANG Wen-Wei XIE Yu-Tong
(Institute of Fluid Physics, China Academy of Engineering Physics, Mianyang 621900, China)

Abstract BBU (Beam breakup) instability once appeared in the early stage of “Dragon-I” LIA, which was excited by
TMi10 mode stimulated when the eccentric beam passed through the multi-functional cavity(MFC). The radio frequency
characteristics of MFC were analyzed with three methods such as analytic calculation, numerical computation, and
measurement. The frequency of the TMi19 mode from these methods agreed with the experimental results, while the
transverse coupling impedance was different from the experimental results by some times. The main BBU exciter was
the big transverse coupling impedance of the MFC which could be concluded. A grid was designed to shield the gap of
the MFC. The experiments show that the BBU was compressed and the high frequency oscillation disappeared.
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