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Introduction

@ Track transverse phase advance of a line of particles.
@ Only consider the x — v, phase space.
e y=0,0.50,10.

e With / without space charge effect from whole electron beam.
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Background Comparison of space charge

Comparison of y locations

o y=0.

e With / without space charge effect from whole electron beam.
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations

1 At1.8m w10’ At1.8'm
1 1-
05 05-
2 K
€ E o
X I3
> >
-0.5 -0.5-
El El
- 05 0 05 1 - 05 0 05 1
X, m x10° X, m x10°
(a) Without SC (b) With SC

Jun Ma, Roman Samulyak Phase Advance in Quads with Space Charge



Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space charge

Comparison of y locations
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Background Comparison of space ¢

Comparison of y locations

e y=0,0.50,10.

@ With space charge effect from whole electron beam.
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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VX, m/s

At2m
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Backgroun

Comparison of space charge

Comparison of y locations

<10 At2m

At2m

e in Quads with Space Charge



Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Backgroun Comparison of space charge

Comparison of y locations
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig

o Initial kick.

@ No ion.
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Comparison of space charge unampllfled signal
Comparison of space cha
Comparison of y locations

Modulated Signal

o y=0.

e With / without space charge effect from whole electron beam.
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
nplified s

Modulated Signal Compar\%on «ff SP;‘C,E,U, lified
Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
lified s

Comparison of space ck p

Modulated Signal Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal Comparison of space ck 7|37\.|7f|ed s

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space ck nplified s

Modulated Signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Modulated Signal

Comparison of space ck

nplified s
Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space charge, amplified signal
Comparison of y locations, amplified signal

Modulated Signal

@ Signal is amplified by 1le + 6.
o y=0.

e With / without space charge effect from whole electron beam.
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig

107 AtOm X107 AtOm
1 1-
05 05-
w w
2 Y
E o E o
x x
> >
05 05
El El
- 05 0 05 1 - 05 0 05 1
X, m x10° X, m x10°

(a) Without SC (b) With SC

Jun Ma, Roman Samulyak e in Quads with Space Charge



Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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Modulated Signal
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Comparison of space cha

ge, unamplified signal

Comparison of space charge, amplified signal
Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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VX, m/s

Modulated Signal
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Comparison of space cha

ge, unamplified signal

Comparison of space charge, amplified signal

Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig

107 At1.8m <107 A1.8 m
1 1-
D
0.5 " 0.5-
.
® ° )
2 . kY
E o . € o
x . x
> . >
05 . 05~
o -"‘
‘ ”-o"
-1 K
-1 05 0 05 1 B 05 0 05 1
X, m x10° X, m x10°

(a) Without SC (b) With SC

Jun Ma, Roman Samulyak e in Quads with Space Charge



Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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Comparison of space charge, unamplified signal

Modulated Signal gomparlson ?f spacrercharrge, amp—l-l,ﬂec,' signal
omparison of y locations, amplified sig
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VX, m/s

Modulated Signal
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Comparison of space cha

ge, unamplified signal

Comparison of space charge, amplified signal
Comparison of y locations, amplified sig
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Comparison of space charge, unamplified signal
Comparison of space char, mplified signa
Comparison of y locations, amplified signal

Modulated Signal

@ Signal is amplified by le + 6.
o y=0,0.50,10.

@ With space charge effect from whole electron beam.
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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VX, m/s
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal
Comparison of space charge, amplified signal

Modulated Signal Comparison of y locations, amplified signal
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VX, m/s

Modulated Signal
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Comparison of space charge, unamplified signal
Comparison of space charge, amplified signal
Comparison of y locations, amplified signal
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Comparison of space charge, unamplified signal

Modulated Signal Compmlson of space (_.h e, alﬂ!)‘.lfléd‘S gnal
Comparison of y locations, amplified signal
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Comparison of y loca

@ No initial kick.
e With ion.
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Comparison of space charge

Comparison of y locations

o y=0.

e With / without space charge effect from whole electron beam.
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Comparison of y locations
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Comparison of y locations

AR.4m AR.4m
1000 1000
.
500 . 500
s
$ .
» ; » .
2 2
E o ~ . E o \“-\
x x
S _/ = .
N .
:
F
2
-500 - -500
1000, 05 0 05 1 1000 05 0 05 1
X, m x10° X, m x10°

(a) Without SC (b) With SC

e in Quads with Space Charge

Jun Ma, Roman Samulyak



Comparison of space charge
Comparison of y locations

AR7m AR7m
1000 1000
.
..
500 . 500
N
.
h
@ / » .
2 2 :
E o . E o “\a
g 7 g :
N
-500 ”-' -500
]
1000, 05 0 05 1 1000 05 0 05 1
X, m x10° X, m x10°
(b) With SC

(a) Without SC

e in Quads with Space Charge

Jun Ma, Roman Samulyak



Comparison of space charge

Comparison of y locations
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Comparison of space ¢

Comparison of y locations

e y=0,0.50,10.

@ With space charge effect from whole electron beam.
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