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Research Background

The disadvantages of common RFQ

» Four-rod RFQ: The cooling structure is quite complex so
that it is difficult to design and machine cavity, which
limits application and development.

> Four-vane RFQ: In the low frequency band, the lateral
dimension is large, which increases machining difficult and

cost.
> Four vane with windows RFQ: The cooling structure is
extremely complicated; The windows directly influence The four-vane REQ

the mechanical strength and electric field flatness.

The four-rod RFQ cooling structure The four vane with windows RFQ
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Bent-vane type RFQ

In order to overcome the disadvantages of common
RFQ, a kind of new RFQ accelerator structure is proposed
called bent-vane type RFQ at IMP, Chinese Academy of
Sciences.

The parameters of the bent-vane RFQ cross-section
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The cross-section profile of the bent-vane RFQ
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2D EM Simulation
> Verifying TE210 mode of the bent-vane RFQ

PSR E o s I W i I 1iias

i ! RFQ can accelerate particle beam
i ’ i .:Ii‘-:m : ‘?f;n because the EM field mode of its

iy ea o # 7 3 Xeraes . . .

i 5_;%:‘%\ 1 e S electrode tip is TE210. Particle beam
L “ i ‘Eiiiiégh A ! can be accelerated, focused and
R = bunched in TE210 mode. In the bent-
i i " vane RFQ, TE210 mode is found in
Y Bl , i

electrode tip, shown in left figure.
The electric field distribution of the bent-vane RFQ
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2D EM Simulation

> The bent-vane RFQ slice model

The slice model of the bent-vane RFQ is
effectively used to verify the parameters of
the cross-section profile. The final RF
parameters of the slice model of the bent-vane
RFQ are listed in Table.

The RF parameters of the slice model

Parameter Value

gﬁ | Frequency 81.246 MHz

Nearest dipole 79.569 MHz
mode frequenc
Quality factor 18446

Peak electric field 16.06 MV/m

Power loss 11.59 W/mm
L 279.11 mm

The slice model of the bent-vane RFQ
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3D EM Simulation

» Mode separation

> Tuning

> Modifying electrical
flatness

> Error analysis

> Multiphysics study

The 3D RF model of the bent-vane RFQ
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o RESEARCH ONTHE NEW CAVITY STRUCTURE OF RFQ 1D: THPOO50

ITI;D ACCELERA-TOR WITH BENT VANES AT IMP

C\—— Lei Yang', Liang Lu, Zhouli Zhang, Liepeng Sun, Chenxing Li, Tao He', ChaoChao Xing', Yuan He

V\\ Instiowe of Modern Piysics, Chinese Academy of Sciences, Lawchou 730000, China
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Poster Information AesTRacT

A new cavity structure of RFQ accelerator with bent vanes has been proposed at IMP. The new structure can
reduce the lateral dimension of the cavity and possesses simple cooling structure in the low frequency field. In this

paper. the dynamics of an 81.25 MHz bent-vane RFQ has been designed as a prototype device of the bent-vane
T ' l P O O 50 REQ. The 2D EM simulation of the bent-vane RFQ has beenperformed.
-

i 4 INTRODUCTION R ﬁnua}s-s«\bn profile s important in the bent-vane RFQ EM aa'anQ\

(which is shown in Fig. 2. The cross-section geometry of the bent-van

In order to overcome the d:sad\magﬁ of four-rod is defined with 13 independent varisbles. Their Prefiminary optimization

and four-vane RFQ in the CW condition and the low I~ ==
- I 1 4 1 ° frequency band. we put forward a kind of new RFQ
o ay ® ° accelerator structure called bent-vane type RFQ at

Institute of Modem Physics (IMP), Chinese Academy
of Sciences. The bent-vane type RFQ combines the
advantages of four-rod type RFQ and four-vane type
RFQ. It significantly reduces the lateral dimension of

-Conference Room 3&4 ey

cooling efficiency.
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DYNAMICS DESIGN

The beam dynamics desizn of the bent-vans RFQ is simulated
by the code RFQGen. Taking into accomnt ressarch raquiramants
and cost, the desizn paramatars of the bent-vane RFQ ar ligted T the bent-van
inTable 1. - .

Tablz 1: The dasign paemeters of the bent-vaneRFQ

poramerer 1 e ]
porice [T
Frequency{MHz)

81.25

Beam curren{mA) 5

Input energy{keV/u) 4 Faure 4. The dasc feld doasd e RFQ.

(Output energylkeV/u) 425 The final RF paramaters of tha slice modal of the bent-vane RFQare
listed in Tabla 3

S 40 Teble 3: The RF parsmsters of the slice mods!

Vane length{mm) 533.76

- TTENT | e —
! N rmon o TR 79 seou
e B AEES
’ 11,59 W/mm
Table2: The ofths bent-vaneRFQ L1 _ 279.11mm
Parameler mm \ /
I 5347 mm £ SR CONCLUSION AND

0.75 Ry 20 mm FUTURE PLAN
10 Deg. > S Deg. Anew cavity structure of RFQ accelerator is proposad callad the bent-

vane RFQ at IMP. The dynamics of 2n 8125 MHz bent-vans RFQ has

10mm By 40mm been designed 23 2 proto-typs device of the bent-vane RFQ. The 2DENM
(= 10mm simulation of the bent-vans RFQ has been performad. The cross-section

Zeomstry of the new structurs is defined with 13 indzpendant varizbles.

S5mm Smm The TE210 moda is verified in the bent-vana RFQ. The slice mods! RF

0T imulated and achieved 3D si ion and Multi-physics

study will be periormad in the near fisture.
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