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Positron acceleration

Lr (p#m)
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Coherent Transition Radiation (CTR)

1141
€4 T
TH
R - it
-
I a e
€, T

I/ CTR,t=0.23ps 180

D

X (pum)

80 1
60
40 Cu

20

Lr (pm)

-20
-40
-60

w/ CTR,t=0.1ps

-

-80

80

Lr (pm)

20 30 40
X (pem)

w/o CTR,t=0.23ps

0 10

20 30 40
X (pum)

400
300
200
100

o
Ex(GV/m)

-100
-200
-300
-400

100

50

Ex(GV/m)

-50

-100

-150



N ?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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P é/ Self-consistent fields of the relativistic e~ beam in a plasma micro-tube

The strong transverse field E,, is applied to the The strong charge separation field is

plasma inner-wall in micro-tube and decays proportional to the separation distance.
exponentially, which can be written as E,,,
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CtP é/ Intense continuous terahertz radiations from surface-nanofilm-plasma oscillations

“ &

The energy of the p|asma electrons: The radiation field Erad of one electron can be
obtained. 6;
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CETJ@ A novel scheme for positron bunch acceleration in an intense-field.

|

Due to the terahertz radiation from the oscillating electrons continuously, a field of about tens
of GV/m, propagates synchronously with the electron beam and accelerates the positron

bunch in a stable phase.

The density of particles

The schematic diagram.
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The longitudinal acceleration field is ultra-intense and of the order of tens of GV/m, which is
uniform and stable, and has a high tolerance for the off-axis injection positron bunch.
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The simulation results of et acceleration in a micro-tube.
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The energy transfer efficiency of about 5% to 22% corresponding to the initial
charge of the positron bunch of about 0.1 nC to 0.56 nC.

2023/1/6



CE é Evolution of transverse field in the y direction

Transverse field (E,, — ¢B, ) distribution experienced by positron bunch during acceleration
of plasma micro-tube.
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The transverse self-field of the relativistic driven electron beam can provide a transverse
focusing force on the positron bunch. The process from focusing to short-term stabilization
and finally weak defocusing until the transverse field is zero.
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CE: e Analysis of transverse off-axis injection of positron bunch

The influence of the injection deviation of positron bunch in the y direction on the
final acceleration result.
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The energy transfer efficiency of positron bunch decreased by about 17% when the
positron bunch deviated by 10 um transversely at the initial time.
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@ Positron acceleration

[1] Positron acceleration with coherent transition radi=“»n in a dense plasma-channel.

[2] Novel positron acceleration by intense coi “.> terahertz radiations from surface-

nanofilm-plasma oscillations in a micro-tube.
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Precision measurements of electromagnetic couplings are foundational tests of quantum
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Thanks for your attention /
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