Trace-Space Particle Distributions and Emittance
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Set array origin and fix seed for random # generator:

ORIGIN := 1 Seed(1) = 2.683 x 10°

NUMBER OF PARTICLES: N,= 100 i=1.N

INITIAL PARTICLE xg. = 0 Pi=1.N

POSITIONS: i
rand := 0 oa=1

DEFINE UNIFORM k=1 8 2

SYMMETRICAL 2 N

DISTRIBUTION OF B s

INITIAL SLOPES FOR %p1, = ot (k=1

THE PARTICLES: N
Xprandj = (—ormd(1) + orrnd(1)) szk =0+ (k + 3)5

RANDOM OR UNIFORM %= |Xprang if rand =1

DISTRIBUTION:

stack(xpl s Xp2) otherwise

Element check: X, =1 Xpn =002
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X0 =xg X0 =%

x(1,j) := Odesolve(z, 5)

X(,j,z) = | X1 « x(1,])
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X1(z) dz
0.1 T T T | |
0.05 ok
X(1,10,2)
x(50,50,2 | | T U T " XP(1,10,7) oF
~0.05 = s
—01g I1 Iz I3 5 -1 L
0 1
V4
X2(N,z) = | for ie 1..N
for je1.N
X1 « X(@i,j)
—
X2, i< X1(z)
X2
k-1
k:==1..10 zZ, = Xresults := X2(N, z)
k™ 0
0.1 T T T T
2.
A= 28 0.6283
0.05[ kO
Xresults; 5 0
i N 3N
~0.05 2203142 —=
2 4
| | |
—0.1
0 02 04 06 08

z

5-X=3.142




0.5[

X0

X(1,,3.142)

XP(1,3,0.05) 0F 1 xeaj,on o s
- 0.5 .
- 0.5 -
1 1 1 1
-0.1 - 0.05 0 0.05 0.1 1 1 1 1
X(1.,0.05) -0.1 ~0.05 0 0.05 0.1
X(1,j,0.1)
1 T T T 1 T T T
al i 0‘5_\ |
XP(1,j,0.1571) 0 .XP(.I,_],Oz) o \_
e o 0
— 0.5 . - 050 ]
| | | _1 1 1 1
-01  -0.05 0 0.05 0.1 S 00 0 005 01
X(1,,0.1571) X(1,),02)
1 T T T 1 T T
0.5 7 0.5 -
XP(1,j,0.25) o 4 XP(1,j,03142) ofF 1
- 0.5 . - 0.5 7]
1 1 1 1 _1 1 1
-0.1 -0.05 0 0.05 0.1 -0.1 - 0.05 0 0.05 0.1
X(1,j,0.25) X(1,j,0.3142)
1 T T 1 T T
0.5 . 0.5 i
X o- . XP(1,j,3.142) oF 7
P e o 0
~0.5] . - 0.5F i
1 1 1 1 1 1
-0.1 -0.05 0 0.05 0.1 -0.1 -0.05 0 0.05 0.1



0.5 T
XP(1,j,4.5) of N
e e

- 0.5F -

I I I
-0.1 -0.05 0 0.05 0.1

X(1,j,4.5)

1 N
Xave = T3 X[ 1.7 | =0
ave = ' ( J 2)
]

1 DN - 15
XPyye = — > XP| 1,j.7 | =2.646x 10
ave = ' ( J 2)
]
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1 D -6
Xems = E'E (X(I,J,E)—Xave) =3.439% 10
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XPoo = E-Z(XP(I,J,;)—XPWG) =0.586
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XXPcorr :

XXPcorr :

Il
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RMS_Enmitt := J X - XP >~ XXPeorr” = 2.015x 107 °

Eff Emitt := 4-RMS_Emitt = 8.0615 x 10 °
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X ::—-E X(1,j,5X) =4.712x 10
ave2 N . (1,] )
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XP = —-E XP(1,j,5:X) =-5.873x 10
ave2 N . (1,] ) x
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Xime2 = E.Z(X(l,j,s.x) —Xavez)2:3.642>< 10
]

5

XPpo = i-z (XP(1.j,5)) ~ Xpavez)2 =0.585

j

z

XXPcorr2 = i ' {Z [(X(l 1,5-8) = Xave2)'(XP(1 SEERO A XPavez)]} -t
il

XXPcorr2 := 0

RMS_Emitt2 := J X -XP o — XXPoor2” = 2,132 10

Eff Emitt2 := 4 RMS_Emitt2 = 8.529 x 10 °



