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Beam rotation in the e~ cloud
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0.010
S 4
trajectories T
0.010
1 ne=2x10Pm=3, L =19cm E 00001
0.005 | 40F 1 | | J ] T | T >
z . [ —0.005 1
£ 0000 = = o
> .
— 20 - —0.010 . . .
—0.005 4 N —0.010-0.005 0.000 0.005 0.010
na] X (m)
| | | | | 1 | |
-0.010 T T T T | ] | | | I I
—0.010-0.005 0.000 0.005 0.010 I
X (m) ] |
1 14 (MCP) 0010
- 2 I - ’
0.010 R 1 ! )
c — ] | 0.005
2 < ok o : 1 n Y
0.005 - = ’ o T P ;E: 0.000 - B
- x A AN *
E 0,000 B AN —0.005 -
= .
2 -
—0.005 | — : -0.010 . . .
I -0.010-0.005 0.000 0.005 0.010
0.010 1 1 1 1 1 1 1 | X (m)
"~ 0.010 —0.005 0.000 0.005 0.010 0.00 0.25 0.50 75 1.00 1.25 1.50 1.75
X (m) S/m
0.010 0.010 0.010 \
0.010
0.005 | 0.005 - 0.005 |
. . 0.005 -
E 0.000- fv E ' E kN
= o : £ 0.000+ , £ 0.000 - = .
> > % £ 0.000 A
—0.005 - —0.005 a —0.005 - i
—0.005 -
—0.010 T T T —0.010 —0.010
—0.010 -0.005 0.000 0.005 0.010 20.010 —0.005 0.000 0.005 0.010 20.010 —0.005 0.000 0.005 0.010 -0.010 . ‘ .
—0.010 —0.005 0.000 0.005 0.010 3

X (m)

X (m)

X (m)

X (m)



Beam rotation in the e~ cloud

e beam rotation angle through the eCloud
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Beam rotation in the e~ cloud

. . 10°
Correlation is 1:1 only

at angles above = 10°

Rotation angle measured at MCP / rad
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Diocotron motion



Electron plasma initial distribution

(previous simulation)
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Electron plasma initial distribution

* Solve cylindrically symmetric Poisson equation

* Uniform B field, plasma on-axis
* Newton SOR method on a 2D grid

* Solution fully determined by radius 1, where density

falls to half of its central value
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Electron plasma initial distribution
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Electron plasma initial distribution

(improved initial distribution)
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Long. vs Transv. temperatures

 Added elastic collisions between the electrons

* Cross-section based on Rutherford scattering (improved initial distrib.)

| ] | ] ] ]
22 a5k M._H_._H _
20 3.0
S s 3
o o) —— T
5 = 25 - —
® 16 ®© Ty
) o -
g £ 20} L
2 14 2
12 15+ —
1.0 10 B 1 1 1 1 1 B
0.0 0.2 04 0.6 0.8 1.0 0.0 0.2 04 0.6 0.8 1.0
t [us] t [us]

Collision frequency much smaller than the diocotron frequency
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