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#ZE: SSC-LINAC &2 4 = MEH FH % % & (HIRFL) kit H &N &,
ENB B R E R w2 (SSC) #, A A I (CSR) 24 10 MeV/u B U,

T U BTk E 1 MeV/u
E N LUK SSC

BlHWER FRERS — N EK L L. SSC-LINAC B — 4 RFQ(Radio Frequency Quadrupole) n £ # f1 4
A DTL(drift tube linac) 4 f&%, #it#%E 4 53.667 MHz, RFQ T{EE & S ER, %iT3h%E 30 kW, Wi
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BAANPUAT AR ML, PUSRA RFQ I0id 48 d1— A Sk i &
VORI ST KRR HHEZ T s pAs o (0 BOIR e 2H . 7E VY
FEESRFQ AN 25 o, U AR F A H — R i 30 SR 66 e A
SRR SCHE A, I HLAESE — 0 B AR IR AR FELAG E [
— RSO, W B SR FE U 18] SCHE R RS B S
LA AR, DUATFALIE B T AELE 200 MHz PLF,
T PO 3 A& 5 T AEAE 200 MHz L b TUAF B hn ok 28 A
BEME R, 5T INT 2%, AR BAUE T
e 5,

SSC 1) H £k 7 N 28 [ RFQ i 3 28 4l % =% H
53.667 MHz, FIt DA 4 45 79 % A DY AF B 45 0. H
FEWIXT S AT A, SO AR 12 AN SCEERRRN 1 AN AR
SR T M THE, BT A AU SCEERR S P A — X i A
HIAR, BT A 8 5 ) SCHE AR SO oy — W LAl (LT 1)
RFQ I #5 & WS H L% 1.

RFQ NEASATHS, ke L HFEi A 2 5 A0 sk

EEEN: Tir(1984-), L, WAHE AN, W-EEEFA, METENUHE LR E-mail: wangj1984@impcas.ac.cn

BIE1EE: (T4, E-mail: hey@impcas.ac.cn.



- 438 - IS R /B U S

%33 %

ANSYS
150

B 1 (FELRIE) TR A SO S AR I A B G &R

o
~EHE

#z 1 RFQIFEESH

2% i | e Hft
gk 1 23834+ At/ % CW
Az /MHz 53.667 GEHEKE /mm 2510.1
Ml B /kV 68 Hf%/mm 858

IhE /kW 30

B, RAJRIRETHEFBOCAE ™ . 1 RFQ B
IBAT PR R AR A B B LR AR 2 Ak
LIRS, BATHR S AT R AR R . PR
o BRI ORI A AR R SR AR 9 1 iR KPR
b B IR AR R W P52, gl 28 77 A 4 ) s A P i 2 AR
PRUAEAR 7% 50 R G 8 R 2, AL DY BARLEE K, DUAF
RAGEHII R HERANE 7870, T H X F A & 3

ANSYS|
wisg

(a)

BUR AR AL UL R A A% NSO IX B2 [ Pr AT
SRR RFQ IR ARG IEH IS /T I EZH KN, AT
BEHE A PR P T i X AR i R AR Ak, DL KR
DR JEE 1t P ARG P T v d AR AR, AEBETH i AR
i, AU REQ IE S AR AT 2 B R & 0 Hre

2 ZYBRIAREE IR

SRR TR 7 2R SR R et RIFQ IS 58 174 40
RGHRH TREMESR, A2 E B RFQ N
R EIET. N T TR R ER, LR AR
T 705 2 755 2 A s P o 32 4 (103 B P9, A 50
RS R BEAT B W20 2 W -2 M 43 W7 - B 4
X R 2 YRS T

EAT 4 W A8 P £ 0 TR AR R R TR R
Rt, 75 ANSYS BT e i S7 () = 4 65 0 5 70 4 4%
RFQ ({5304 (B Bl P, JEEERIH
AUE) FLAS MR A LA B 5 T 92 3B A R K
. REQUSU S (A3 43 B e P J5R iy 380 48 1) TG 84
BUSS AN ORRIE B L 2S. A HUK R I B 5 T o
e BRI JE 2, AHIKE I E 2 fiR, [ 2(a)
SEVUAS R (78 H K IE, TR 2(b) SR JRAR N SR 1
A HKAE B, SR I AR AT 2 FE A A AT
STt L FEE F T e RS [V A 2 75 7 AT 42 Y L A

®)

B2 (FEZORIE) i A B H A T 20 A s 7

76 ANSYS 8 o 8 5 7 SEAR AR R S, fE 3EAT
AR I M 2 B, 3 7 I MRS RIS o S A
A AL RE WS B B S A%, T EE AT M
AT B BT RS R b, AR o B AT O Bk A
MR TSR, BN HEF119 5T (7 45 23 #r i 43 ).
SURFACE152 #. 76 fll SOLIDST7 ¥ 7t (#7 #r it ),
RS R G, ¥ SOLIDST B4 71 # 4 i SOLID187
BTG (G5M W ). FERI > AR I, iR B S
AT B0 R S &l 23 WX, S kil 2y HE119 BoG, F&I

4y SURFACE152 .76 Ml SOLID87 ¥ 56, HF119 #.7¢
WA RN 23 R GOR AR, DY TR G, o R E
40.06. SURFACE152 5.0 M #% X1l 43 [0 %6 5 8 B2 4k
Sk A A R AT, =MIEHI, BRITRA
W HE N 0.060 SOLIDST T k& Il 43 % A SCHEIR
HM. R, FEEERIPNNimas, DU T, HooiRSF
MR HE BRSNS TEAR ) 5 A2 4303 ¥ BN 0.02 £ 0.06
AN, BT RIS B BN, Smart Size MK 5
KFH5, S EZLI N 618 Ti.



4

E#E: SSCHLIENBZRFQIER Z Y 43 17 - 439 -

2.1 S5O

FEARAHT N T T H RFQ IR RO, FEE40
AR SR A T 45 s AR N R T B s A, DL AE
I T N T8 T A AT R AR S A3 AT
KX (88 RFQ AR B 2584y T RFQ BT RIS R
9 53.667 MHz, A T/ IHE S, K RARKE R IEH
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2.2 RAOESR

H1 8 52 0 M P ORI AS B 2K % R G HI
RFQ Al B2 TH v (e, 19 2R IR T IEAR 1Y
o AT, AT LA R REQ IR &% R AR Is AT IRE T
MITHIRAR DL #7220 M B P AR R RFQ I A AR
ISEARES 7o BEAT SO M I 75 B I o3 A B 45 SR
MR, T R AN B TCRE R ™ A ) IR AR B
BRI RE T, ARSI IR, R AK
5 RFQ ISR 73 BEAT X H A, T RFQ R (AR 3%
5 2 AT WP e e S A% T R TT UK J1K
AR B A RO AT A B MR AR AR 59 1 2 LA
%"%ﬁ[s]:

(1) FAFEIHIEEN 5
2) WA T (WS SRS Z BFEL);

3) VAR KRB IRA 5
4) HARE LT BRI
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Multi-physics Field Coupling Analysis of RFQ Cavity for SSC-LINAC

WANG Jing', HUANG Jianlong!, ZHANG Xiaoqi?, HE Yuan?, YANG Yaging®, LU Yuanrong®, ZHU Kun®

(1. Lanzhou University of Technology, Lanzhou 730000, China;
2. Institute of Modern Physics, Chinese Academy of Sciences, Lanzhou 730000, China;
3. Institute of Heavy Ion Physics, Peking University, Beijing 100871, China)

Abstract: Heavy Ion Research Facility at Lanzhou(HIRFL) consists of SFC, SSC, CSRm and CSRe. A new
linac injector, which will increase U3*T to 1 MeV/u, is designed for SSC to increase the beam intensity to ten
times higher. The new injector, whose frequency is 53.667 MHz, is composed by a RFQ (Radio Frequency
Quadrupole) cavity and four DTL(Drift Tube Linac) cavities. The RFQ cavity, whose RF power is 30 kW, is
operated at CW(continuous wave) mode. The heat produced by HF (high frequency) electromagnetic will cause
deformation of RFQ structure, lead to the resonant frequency shift, and reduce the focusing efficiency of the
cavity. An efficient cooling system is necessary to ensure that the RFQ cavity can stably be operated at the
nominal frequency. A detailed multi-physics field coupling analysis of RFQ has been finished with 3D finite
elements software ANSYS. The result of the analysis shows that the water cooling system can cool the RFQ
cavity fully and keep the frequency drift be in a acceptable level.

Key words: SSC-LINAC; RFQ; multi-physics field coupling; frequency shift; finite element
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