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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 mechanical strength and electric field flatness.  

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

The four-vane 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 cross-section profile of the bent-vane RFQ 

Parameter Value Parameter Value 

r0 5.347 mm L 275 mm 

ρ 0.75 Rv 
20 mm 

α1 10 Deg. α2 
5 Deg. 

L1 10 mm Rw 
40 mm 

L2 5 mm L4 
10 mm 

Rb1 5 mm Rb2 
5 mm 

L3 10 mm     

The parameters of the bent-vane RFQ cross-section 
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2D EM Simulation  

The electric field distribution of the bent-vane RFQ 

    RFQ can accelerate particle beam 

because the EM field mode of its 

electrode tip is TE210. Particle beam 

can be accelerated, focused and 

bunched in TE210 mode. In the bent-

vane RFQ, TE210 mode is found in 

electrode tip, shown in left figure. 

 Verifying TE210 mode 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 

 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. 

Parameter Value 

Frequency  81.246 MHz 

Nearest dipole 

mode frequency 

79.569 MHz 

Quality factor 18446 

Peak electric field  16.06 MV/m 

Power loss 11.59 W/mm 

L 279.11 mm 

The RF parameters of the slice model 
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3D EM Simulation  

The 3D RF model of the bent-vane RFQ 

 Mode separation 
 Tuning 
 Modifying electrical 

flatness 
 Error analysis 
 Multiphysics study 
     …… 
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