Discussion of Jun’s results



Jun’s plots
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Jun’s plots continue
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Zoom in plots at 1.8~2.4 m
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lon give particle b enough net kick to reverse the sign of its velocity while it passing through the ion. In
addition, particle b stays around ion very close, so the net momentum change is large.
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VX, m/s

VX, m/s

Zoom in plots at2.7mto3m
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Coordinates of a, b and ¢

VX, m/s Vx, m/s X, m VX, m/s
a -6.5e-5 3.7e6 2.1e-5 3.6e6 9.8e-5 3.1e6
C -4.1e-5 1.4e6 -8.2e-6 1.4e6 2.6e-5 1.4e6
b -8.1e-6 2.5e5 -2.4e-6 2.5e5 3.8e-6 2.6e5
mm—m
Vx, m/s X, m VX, m/s X, m Vx, m/s
a -6.5e-5 8.3el 2.1e-5 1.4e2 9.8e-5 -4.1el
C -4.1e-5 2.8e2 -8.2e-6 3.5e2 2.6e-5 9.1el

b -8.1e-6 1.2e3 -2.4e-6 1.1e3 3.8e-6 -2.6e2



Zoom in plots at 1.8~2.4 m continued

* Particle a moves too fast and hence the net momentum
change due to ion is small. But since its initial momentum
modulation due to ion is also small and it stays at the right
side of the ion longer, it changes its sign as well.

e Particle ¢ has relatively large initial momentum modulation
from the ion and it stays at the right side of the ion shorter
than particle a. As a result, the net momentum kick from
ion is not enough to change its sign.

 Compared with no space charge case, the non-linear space
charge force enhances ion’s effects towards the center of
the beam (since particles around the center stays much
longer than the no space charge case), which is responsible
for the center peak observed in the vx-x plot.



Explanation

* Nonlinearity of space charge force is responsible for the
‘werid’ shape in x-<vx> plot at 2.1 meters

* Space charge of electrons slows down the phase space
rotation and make all particles initially around beam center
passing through ion in a much slower speed and hence
dp_x=F x*dtis larger, i.e. much stronger horizontal
momentum kick from ion is received by these electrons.

 However, after 2.4 m, the center peak is reducing, which
can only be due to density modulation in electrons, i.e. we
need to see a very sharp nx peak around x=0 followed by
negative peaks so that electrons further away from the
center will see a field dominated by the ion.
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