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slice

(b) New




@ Old slice 45, | = 62.76A,0E/E = 1.3e — 4, cpnorm =
1.3um, 3 =4.74m,a = —0.16,y = 28.57

o New slice 15, | = 49.58A,0E/E = 1.45e — 4, cporm =
1.72pum, 8 = 4.85m,a = —0.22,~v = 28.5
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Cooling

—x=0m
== x=0.0001 m

= x=0.0006 m
= x=0.0007 m
= x=0.0008 m

Energy kick

o o5 1 15 2 25 3 35
z(m) x107

(a) Old 45

Energy kick
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Gaussian

Solenoid field

r? I rt " r mm
B.(r) = Bzo-— ZBz,o + aBz,o ~ 2304 Bz,O T
r r3 r°
Bi(r) = —532,0 + 1768;/’/0 ~ 382 70

where B,  is the longitudinal on-axis magnetic field and the primes
indicate derivatives with respect to z.
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Gaussian

Solenoid field

In simulations, we use up to 3rd order derivative.

2 2
X xX(x+y
B, = —2Bé,o+(16) 20
2. .2
y y(x* +y7)
B, = —552,0+T 20
2. .2
X<+
B, = B,o— 4y B/,
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Gaussian
Solenoid field

B — By L/2 -z N L/2+z
w0 Ve L2+ Rz + L2 + R
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Gaussian

(rzegk field 0.2484 T, length 0.42672 m, radius 0.0635 m Peak field 0.3155 T, length 0.42672 m, radius 0.2 m
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(a) Sol setup 1 (b) Sol setup 2
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Gaussian

o PCA lattice
@ No space charge

o SPACE simulation
e Transfer matrix, thin lens
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Gaussian

Sol setup 1

08 0 m, 0=0.542 mm, ¢=1.72 um, =4.85m 06 0 m, 0=0.542 mm, ¢=1.72 um, =4.85m
0.4 0.4
0.2 0.2
° °
g g
E o E o
[ [
X X
-0.2 -0.2
-0.4 -0.4
-0.6 06
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
X, mm X, mm
(=R <D (Hew(+)
(a) SPACE (b) Matrix
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Gaussian

Sol setup 2

08 0 m, 0=0.542 mm, ¢=1.72 um, =4.85m 06 0 m, 0=0.542 mm, ¢=1.72 um, =4.85m
0.4 0.4
0.2 0.2
° °
g g
E o E o
[ [
X X
-0.2 -0.2
-0.4 -0.4
-0.6 06
-3 -2 -1 0 1 2 3 -3 -2 -1 0 1 2 3
X, mm X, mm
(=R <D (Hew(+)
(a) SPACE (b) Matrix
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Gaussian

Beam size
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(a) SPACE, sol setup 1 (b) SPACE, sol setup 2
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Gaussian

o PCA lattice, no space charge
e Compare solenoid field expansion up to 3rd order / 1st order

e 3rd order
B = 3B+ gy,
2, 2
B, = 1B+ gy
B = Bo- 1 g,
o lst order
B, = *g ;,0
B, = _%B;,o
B, = B,o
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Gaussian

Sol setup 1
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(a) SPACE, 3rd order (b) SPACE, 1st order
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