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SCAPA Beam Collimation hARA B .. N

- Applied manual radial cut of 2.8/mm
- Vacuum nozzle exit aperture

- GPT cut not 700 . — oot
behaving as mem GPT Cut
anticipated €00 - mEE Manual Cut

- RMAX
- Avoid. 5001
€ 400 -

- ~ /7% transmission

efficiency 2007

200 -

100 A

O_
—0.004 —-0.003 —0.002 —0.001 0.000 0.001 0.002 0.003 0.004
X (m)



Version 4.4 Mode| NARA B ST

- Solutions found for parallel beam with nozzle-collimated beam
- Large beamsizesonly (B~ 793)
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- Cannot generate B=50m beam with 5 Gabor | ens / solenoid model




Model Version 4.5

- New version based on / Gabor lens / solenoid solution
- Stage 1 MADX, BDSIM, GPT models created
- Todo: GPT injection line model
- Schematic diagrams updated

- Single energy collimator
- Replace old stage 2 collimator with drift
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GPT MADX Comparison UAANE 8 o
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Space Charge Effects

- Space charge impacting performance:

ROYAL

HOLLOWAY

P —4— No SC; oy; N = 2.7E+04
o T Cr e N =
0.012 1 2 §- SC; 0; N =27E+04
—4— No SC; g; N = 2.7E+04
-$- SC; 0y, N = 2.7E+04
0.010 A :
\
0.008 A .
S ——
S et
& 0.006 -
\ I/
\ /
0.004 /
0.002 A /
0.000 A : . . , . .
0 2 4 6 8 12 14




HOLLOWAY

¥ oo N=27E+04
00144 § 0, N=27E+04

0.012 -
0.010 -

0.008 -

Ux,y/m

0.006 -

0.004 -

0.002 -

0.000 -

0 2 4 6

All 7 solenoid strengths optimised including space charge _

Parallel beam in straight section
GL3 focus at collimator exit
Near parallel beam after GL7/

Will split 2.5m drift to highlight focal point
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Solenoid B fields:

GL1:1.400000 T
GL2:0.582830 T
GL3:0.817489 T
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GL4:0.948313 T
GL5:1.095205T
GL6:0.606182 T
GL/:0.53827/3 T



Optimisation hARA | T,
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- Same strength GL1 to GL3  Gl4-1073328 T
- GL4to GL/ "solutions” but further optimisation - GL5:0.718683T
required - GL6:1.360444T
- Tendency to focus after GL/ - GL7:1201434T



1.3T Limit Solution hARA | 2.

§  0;N=27E+04
0.012 - 0,; N = 2.7E+04

0.010 A

0.008 -

Ox,y /M

0.006 -

0.004 -

0.002 A

0.000 T T T T T T T
0 2 4 6 8 10 12 14
S/m
- Straight section beam size comparable to _ Solenoid B fields:

uncollimated beam
- GL1:1.300000T
- Smaller parallel beams after GL7 likely difficult C GL2:0.668277 T

to achieve
- GL3:0.815088T
- Revisit MADX with 1.3T constraints

GL4:0.836526 T
GL5:0.981281 T
GL6:0.779916 T
GL/:0.720556 T



summary /AR ) - DR,

- Done:

- Found optimised solutions for stage 1 & collimated SCAPA beam with space charge
- Large beam sizes so far

- Ongoing:
- Optimisation with collimated SCAPA beam for smaller beam sizes
- Stage 2 operation

- Evaluationwith 1.3 T field limit
- New version of alternative baseline design (v5.5)

- Todo:
- Model beams with full energy spread (missing file)
- Limitedto 15 MeV +/- 2%
- Quads only model (v6.0)
- Update models with JP modifications
- Develop OPAL model of FFA - need JP input.
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