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Positron acceleration with coherent transition radiation(CTR) in a dense plasma-channel

CuCTR



2022/9/2 3

Considering the continuity of the longitudinal field and 
transverse field at y = r and y = d, the relationship can be 
obtained.

The longitudinal and transverse fields for 0 < y < d are as 
follows:

一. The radiation field distribution in the dense plasma-channel is solved
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二. Two-dimensional particle-in-cell (PIC) simulation (Epoch2D)

The 1GeV electron bunch can make 30MeV positron bunch reach the maximum cut-off energy of 
2.3GeV in 700ps.
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三. Cylindrical particle-in-cell (PIC) simulations (Smilei)

The peak energy of positron bunch 
can reach 1.4GeV with the rms energy 
spread of 9.8% in the cylindrical 
simulations.
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By two-dimensional simulation, we 

demonstrate the acceleration of positrons from 

initial 1 GeV to 126.8 GeV with a charge of 

~10 pC over a distance of 1 m. The energy 

spread of accelerated positrons is 2.2%. 

Positron acceleration with coherent transition radiation in a dense plasma-channel
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总结与展望

1. The radiation field distribution in the dense plasma-channel is solved and the 

reference value of the channel radius is given.

2. The two-dimensional PIC simulation show that the positron accelerating field 

of the dense plasma-channel is 3-4 times larger than that the external magnetic 

field. The 1GeV electron bunch can make 30MeV positron bunch reach the 

maximum cut-off energy of 2.3GeV in 700ps.

3. The peak energy of positron bunch can reach 1.4GeV with the rms energy 

spread of 9.8% in the cylindrical simulations.

4. The acceleration of positrons from initial 1 GeV to 126.8 GeV with a charge of 

~10 pC over a distance of 1 m. The energy spread of accelerated positrons is 

2.2%. 



2022/9/2 9


