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€ Microwave-electron Compton backscattering;
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@ 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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L ?6 Self-consistent fields of the relativistic e~ beam in a plasma micro-tube

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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7)6 Cylindrical coordinates PIC simulation

The radiation fields are radially polarized and the field is cylindrically symmetric.
Z (um)

(@

2023/4/23

(b)

micro — tube
Ex

Ex (mecw/e)

-0.1
-0.2
-3.0e-01
7.3e-01

0.6
04

0.2

ne (ne)

l -4.2e-02

Momentum (m,c)

Plasma
Electron

#E

Electric field (GV/m)

To-
Oy (um)



3 (g-w) °u
= = S
= e  — (/D) %5
) (w/AD) “d o
o) mw N
mu o~ o o
[ e—— |
© . ;
= !
O | e o GhaE
o .
] L
© .
- L
(o]0)] <+
e ||
) = I\
2
2 H
) ¢
0 _
o | ] | R
f— 1
3 o WL
(= :
© 2 # w .\#
: ; i
~ N1 — I
= o Fr
P
Q !
n 1
Q i
(o]0)] .
@ || 0 [oamaeaammamas oo = P—— T
3 2 ——— S m -
e T
v & A
= |~ b\
o) I !
m ey @ @ J
% m
yo :
K] . F ! q
= m
(et | R -7 VP, o e
- i
© o :
e o !
.w oS !
o a0 © i
I~ 1 —/ i
o o o A o o
D) ) T i
>\ (url) 47 () €7

et
\_~
§\:"~,

50

Ly (um)

2023/4/23



Radiation field stable-mode generation and relativistic-guided by a e- beam

2023/4/23

E, = 100 MeV E, = 500 MeV
20
Yam N N
g el E
N - -
> S 0 ©
~]
Iy I’
-20
-50
le+24
~ E e
g ~ I
S J E
'q>\ Luk =m
0

-50
20




A tunable wavelength and intensity of the radiation field
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The simulation results of et acceleration in a micro-tube.

The driving electron
bunch is 1 GeV,
with a 3.402 nC

beam charge.

The witness
positron bunch has

an initial energy of
5 GeVor 1l GeV and

a beam charge of
0.111 nC.
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The energy spread <2% 4
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\ CF ’Pé Analysis of transverse off-axis injection of positron bunch
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The symmetric and asymmetric phase-space/density distribution of positron bunch.
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Cascade Acceleration Design
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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 czamyons is
2.2%.

Positron acceleration by terahertz wave and electron beam in r’

Zhangli Xu', Baifei Shen" ", Meiyu Si*?, Yongshe;

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.

3. Study on the mechanism of relativistic electron beam 5 1g radiation field
4. High efficiency stable positron acceleratio «a-intense few-cycle
mid-IR field generated by a relativistic elec ( In @ micro-tube. The

positron bunch is accelerated from an ini ~.crage energy of 5 GeV to 6
GeV within 140 ps; the relative energy spread of the positron bunch was
1.56%.
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Thanks for your attention /
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