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Abstract

intense-highly-charged ion accelerator facility (LEAF). In order to ensure the RFQ can achieve a stable operation

The 81.25 MHz radio frequency quadrupole (RFQ) accelerator is the key equipment of low energy

and high-quality beam supply, the RFQ cavity vacuum is required to reach an ultra-high vacuum of about 10™° Pa. In
this paper, the design of the vacuum system of LEAF RFQ is completed by the two-stage molecular pump scheme,
and the process of vacuum system design and equipment selection are introduced in detail. In addition, VAKTRAK
and MOLFLOW+ were used to simulate the vacuum distribution under the design scheme. At present, LEAF RFQ
operates stably and efficiently, and the measured vacuum is about 1.4x10° Pa, which meets the requirements of
beam supply and experiments. This work verifies the reliability of VAKTRAK and MOLFLOW+ results and
accumulates experience for vacuum system design of high intensity heavy-ion accelerator facility (HIAF).

Keywords LEAF, RFQ, Vacuum system, VAKTRAK, MOLFLOW+

FE  81.25 MHz S50 DU I 2% (RFQ) S IK A f2t W Uit =5 FL 4nf 45 B TN 25 252 8 (LEAF) 1) e B 2%, W ORI RFQ Jinsk
TR TR B AT AR A R, B0k RFQ ERIAE] 10° Pa AURE S LS I T . ARSCRHAI R TR £ 588 T LEAF RFQ HY I
RGBT, TN T B RGO KA R RR, I VAKTRAK Al MOLFLOW-4K 443 X 50117 e ik AT T B4l
P4 . HHi, LEAF RFQ V52 i %08 17, SChrill B B 23 A 1.4x10° Pa 247, W R LR A S i 8ok o A THEIRE T
VAKTRAK 1l MOLFLOW- 15545 514 AT S, i 0t B 128 7 ik 25 252 2 (HIAF) B8 R HUE T 45,

X##1W LEAF RFQ HZEH% VAKTRAK MOLFLOW+
FE S TB7S5 XERFRINAG: A doiz 10.13922/j.cnki.cjvst.202205012

IR AE 2 98 37T fep PR AT 2 B 1 0 4% 2 B (Low
Energy intense-highly-charged ion Accelerator Facility,
LEAF) v [ ) 2 e 3 A BELAE 50 r i 1 O 2 182,
T RBHRBRVERE | A I 2R fIRRE A% K AR
Yy B4 7 T BRI S, [ AR Shy ik U B 8 1 i 3 4 2
‘H (High Intensity heavy-ion Accelerator Facility,
HIAF) (¥ Fif 39 WA 46 '), LEAF 21 45 GHz
H, - [0l Jig 2L4% (Electron Cyclotron Resonance, ECR)
BR300 kV P65 | IRAEAR I AE <k . 81.25

%5 H H#3: 2022-05-24

MHz % 43 P #% (Radio Frequency Quadrupole, RFQ)
TR . REHRRAL H S A LI A
RFQ J& LEAF [P G 4%, 7 57 SEIXT 12511
hnid | AR, LEAF REQ™ B4 ik, &
K 6 m, RN A2 s a1, DU B R Ko Jis P 2 (]
PEL R PO IR, =445 s 1R . ik
BB LN 17 21, A8 AT 2 il 2 7 1 4
BT, RFQ iz T4 Ky 81.25 MHz, Al L ih42k
BT 14 keVu IIE ZE 0.5 MeV/u, 1ERiESN 2

BEE&WAB: HE T 1"\ AR EABEEST H (2017-000052-73-01-002107 )

* BEZ A Tel:18509316240; E-mail: niuxiaofei@impcas.ac.cn


https://doi.org/10.13922/j.cnki.cjvst.202205012
https://doi.org/10.13922/j.cnki.cjvst.202205012

2 Ho o= B

ST 5 I NI S

i 43 4%

A7 04 T R AL, 85 4 28 B AT DA BRI AT Ji
HLELSR, J& RFQ Ml 25 8 2 3B 17 S k™
% LEAF RFQ i :fa i 17, Wit EE EE N
10° Pa. FH T PUBEBIME Sk AOAFF 1, SBUEIR NS
BN, oy BARHE R B2 S B s S A R SR T
IXE. XtFUEZeR RFQ W ILZS R4, B A AR &
SR B2 A TR AR DA G2 BR %238, LA S SR 2 %
a4~ 4 BR =5 8] [E] Rl A0, 4 S8R APT/LEDA

(Accelerator Production of Tritium/Low Energy De-
monstration Accelerator) 3¢ % . FRIB(The Facility for
Rare Isotope Beams) 2% ‘& A & H [ CSNS (China
Spallation Neutron Source) %% ) REQ E.as 245",
AR SR A ik B R A SR R, I SR i A Sl <
O, PRIT T LIRS AR TE A R, MR I
EQ) ., DFRAB A — o054, J2 3 T AIXTY
S g LS PR, W 2 LEAF RFQ 3817 25K .

#l1 LEAF RFQ =444 1&
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Tab.1 VAKTRAK input parameters for calculating LEAF
RFQ vacuum pressure distribution
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1% /m /(L)  AL/is)  /(PaLls)
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