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Positron trap of LEPTA facility
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Method of “rotating wall” (RW) of electric field

Compression of particle bunch with RW :
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% Results of electron accumulation
in the trap of LEPTA
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% Transverse motion of the trapped particle

Solution of positron dynamics equations in the bunch

E,V/icm |0.05

few, KHZ -650

n,, cm 107+ 108

Wy, €’ 3.5-10+2-108
B, Gauss |1200

Wg, C* 2.1-1010

Pno (2.4+3.4) - 10
pascal

R,cm 0.1+2

L,cm 30+40
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% Longitudinal motion of the trapped particle
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Transverse positron motion in the crossed
B-field and RW E-field
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Transverse positron motion in the crossed B-field and RW
E-field and E-field of the bunch space charge
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RW resonant positron motion
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% Effect of particle collisions with buffer gas molecules
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% Particle trajectories (in transverse plane)
depending of RW direction

The particle trajectories have
a circle form of constant radius

X when directions of RW and particle
drift are opposite
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The particle trajectories have
a spiral form when directions of |
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% Dependence of particle rotation velocity
on RW frequency

Rotation in the direction
opposite to the drift

in the drift

220000

|

210000

205000

_2.x10/ _1.x107 0 1.x107

__hec

frs = =158 107 em™ | = 650kHz

650k

f Hz

rot? | \

2. % 107

13

RUPAC 08, 3 October, M. Eseev



X

Numerical simulation of particle motion in
the trap

 Collective motion of the particles
« Gaussian distribution of the particle density
* Longitudinal motion of the particle in the trap

* “The overstep” method

C.K. Birdsall, A. B. Langdon Plasma physics, via computer simulation McGraw-Hill

Book Company 1985
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iIn “The Surko trap”

Gaussian distribution of the positron density

density (norm)
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% Test particle motion in "the gaussian bunch”

Wall rotation in particle
drift direction

Wall rotation in the
direction opposite to
particle drift
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% Energy balance of the particle bunch

Energy Losses:
1. Inelastic collisions with molecules of buffer gas

2. Synchrotron (“cyclotron™) radiation 1

3. Bremsstrahlung T,

Particles loss due to transverse diffusion across magnetic field
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Flip RW frequency
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Electro-mechanical mode and resonances

column plasma
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Electro-mechanical wave TG in cylinder column

plasma
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Trivelpiece-Gould wave and frequency RW
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Proposal for new experiments in Surko trap of
LEPTA facility

*Define dynamics of the dispersion in distribution of the
positron density in the accumulation process:

n(r), n(t), n(w), An/At(w).

*Realize searching for other resonance RW frequencies
on different TG modes.

*Optimization working parameters of the trap of the
LEPTA facility.
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ﬁ Conclusions

1. Solutions of the positron dynamics equations in the bunch are
in the following conditions:
Longitudinal magnetic field;
Rotating electric field;
Electric field of space charge positronic bunch;
Collisions with molecules of buffer gas.

2. Tracks (in transverse plane) and velocities of positrons in the
trap were calculated for parameters of the trap of the LEPTA
facility.

3. RW rotation resonance of the frequency was defined.

4. Numerical simulation of particle motion in the trap was realized.

5. Electro-mechanical TG modes and resonances in the positron
bunch were defined.

5. Proposal for new experiments in the Surko trap for positrons

was suggested.
23
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Thank you for attention!
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