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results showed that the transmission of DTF is 85% and 
the energy is also accelerated 1% (22keV/u). 

Power Simulation  
For cavity simulation, the relations of meth and power 

& frequency were investigated firstly shown as Fig. 6. 
According to simulation, (1) the frequency has an 
increasing trend with meth growth. In this HSC cavity 
case, the frequency of 35 million meth is 1 MHz bigger 
than 1.7 million methes; (2) opposite to stable DT power 
(necessary power for accelerating C6+ ions up to 2MeV/u 
from 220keV/u), half power is reduced for RFQ side 
acceleration from five million meth; (3) the simulated Q 
value has not big vibration. It could be considered that 1.7 
million methes is enough to calculate frequency and 5 
million methes is necessary for power calculation. And 
the reason could be considered that the capacitance in 
RFQ is focusing and lower meshes (less than 5 million) is 
not enough for calculation of electric distribution.  

The frequency is proportion to capacitance (have a 
equation of f ן 1 √LC⁄ ) and the power is square 
proportion to voltage which is a proportion of capacitance 
(P ן Vଶ, V ן 1 C⁄ ). In case of insufficient capacitance 
calculated by lower meth, the inaccuracy of power is 
bigger than frequency. 

Based on these results, electromagnetic simulation of 
the HSC cavity is simulated in over 5 million meshes. 

 
Figure 6: Simulated results of relation of mesh and power 
& frequency. 
Challenging Simulation for Integral Cutting 
Method and RFQ Electrode Design  

For adopting 5-axil NC machine to cut the integral 
main frame which include all DT, all stems and all ridges 
in DT side and RFQ side, the 4 rods were rotated 45 
degrees for easy to cutting-fabricate electrode in RFQ 
side and easy to screw the 4 rods. But according to cavity 
simulation, this rotated structure is easy to destroy the 
balance distribution of electric field between rods. Shown 
as Fig. 7, both the electric field distribution in horizontal 
rod gap and vertical rod gap are different to original 

distribution in rotated structure. It could be considered 
that this rotated structure is unfit to ions acceleration. 

 
Figure 7: Electric field distribution in rotated structure 
and original structure. It is easy to conclude that the 
rotated structure is an unsuitable for ions acceleration. 

For abandoning the rotated structure and avoiding 
discharge, the electrodes in RFQ have been redesigned to 
square structure with two wings shown as Fig. 8. 

 
Figure 8: Redesigned electrode structure. 

SUMMARIES AND FUTURE PLAN 
We have studied a HSC type linac that is a practical 

and efficient method to accelerate high intense ion beam. 
In this work, we discussed the beam matching designs for 
reducing the concentrated electric field distribution and 
investigated relation of meth and power & frequency. 
And the electrodes in RFQ side were also redesigned. For 
the following step, after finishing the designs and 
simulations of final HSC cavity, the actual HSC linac will 
be fabricated and tested by proton. 
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