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Introduction

Notations

@ nz : Longitudinal density distribution along z axis
@ vz : Longitudinal velocity distribution along z axis
@ nx : Transverse density distribution along x axis
@ vx : Transverse velocity distribution along x axis
@ ny : Transverse density distribution along y axis

@ vy : Transverse velocity distribution along y axis
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x

At1.8 m
40 : : :
=—0.0c
30l o
R 1.0c
= 20+ | 1.5¢
é 2.0c
5 8
8 10 i ]
s 0
© Op=ewmeet - S——
[®)] o,
@ -
5 -10- ]
>
<
20t i
-30 ‘ ‘ ‘
-10 -5 0 5 10

Transverse coordinate x, 1/ Debye length

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing




Quadrupoles Focusing with Stationary lon off center along x

At2.4 m
15 ‘ , :
= (0.0c
““'0.56
o0 1.06
€ 150
> 2.0c
Ks)
o
(0]
>
(0]
[®)]
(O]
—
g
< 10/ 1

130 5 0 5 10

Transverse coordinate x, 1/ Debye length

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing




Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x

S A2.4 m

5 s | |

@ =—0.0c
© ““'0.56
26 1 1.06
8 1.5¢
— 2.0c
O 4l ]

o 4

w

C

o

g 2 ]

@ £

[0) 3k

S| P —

@

_g s’} D)

= ‘ ‘ ‘

3 20 5 0 5 10

Transverse coordinate y, 1/ Debye length

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing




Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along x
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y

< At1.2'm

D20 T

& —000
o) ““'0.56
215 {|===*1.00
8 1.5¢
A 2.0c
[0} L |

® 10

[2)

S

= . -

5 ° 5

Qo i

[0} 3

5 o ./ . :

— e

5 ok

E

S -5 ‘

> 5 0 5

Longitudinal coordinate, 1/ Debye length

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing




Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Stationary lon off center along y
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x
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Quadrupoles Focusing with Moving lon off center along x

At2.4 m
6 ‘

=—0.0c
““'0.56

R 4 1.0c

e 1.5¢

BZ 2 2.0c

0

ie]

o 0

>

S

o -2

—

¢

<4

s 0 5

Longitudinal coordinate, 1/ Debye length

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing




Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Quadrupoles Focusing with Moving lon off center along y
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Using beam dynamics

o Calculate beam parameters from beam dynamics simulation

@ Generate particles using the beam parameters

Jun Ma, Roman Samulyak Modulator Simulations with Quadrupoles Focusing



Using beam dynamics
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Using beam dynamics
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Using beam dynamics
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Using beam dynamics
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