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u Microwave-electron Compton backscattering;
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166216.
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u Positron acceleration;
[1] Coherent Transition Radiation (CTR);

[2] An ultra-intense infrared radiation field generated 
by a relativistic electron beam in a micro-tube;
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Self-consistent fields of the relativistic e! beam in a plasma micro-tube

Electrostatic field
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According to the Lorentz back-transformation of coordinates, the relativistic Poisson’s 
equation in the laboratory frame can be written as 
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Initial current: 𝐽(𝑥, 𝑡 = 0) = 𝛽!𝜌" ≠ 0
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Cylindrical coordinates PIC simulation 
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The radiation fields are radially polarized and the field is cylindrically symmetric.
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Radiation field stable-mode generation and relativistic-guided by a e− beam 
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Radiation field stable-mode generation and relativistic-guided by a e− beam 
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A tunable wavelength and intensity of the radiation field 
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The simulation results of 𝑒% acceleration in a micro-tube. 

~4%

~5%

Energy gain 1 GeV /∼ 4 cm 

The energy spread <2%
The driving electron 
bunch is 1 GeV, 
with a 3.402 nC
beam charge.

The witness 
positron bunch has 
an initial energy of 
5 GeV	or 1 GeV	and 
a beam charge of 
0.111 nC.
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Analysis of transverse off-axis injection of positron bunch

The symmetric and asymmetric phase-space/density distribution of positron bunch.
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A single positron bunch

Multiple positron bunches
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总结与展望

1. 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%.

2. The simulation results show that the 30 MeV positron bunch accelerates to a 
maximum cutoff energy of 2.3 GeV in 700ps with the driving electron beam 
energy of 1GeV.

CTR

4.  High efficiency stable positron acceleration with an ultra-intense few-cycle 
mid-IR field generated by a relativistic electron beam in a micro-tube. The 
positron bunch is accelerated from an initial average energy of 5 GeV to 6 
GeV within 140 ps; the relative energy spread of the positron bunch was 
1.56%.

3. Study on the mechanism of relativistic electron beam generating radiation field.

Relativistic 

electron beam
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