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Specification & Constraints A

Goal Beam Magnets
Focustormso<0.5mmatz=2m 5000 tracked particles from the 1cm Lguad = 0- 1M

with a = 0 (a waist) whilst minimising Gabor-lens 15 MeV protons source Aperture of quad a = 25 mm
divergence, using a quadrupole .dat file.

doublet or triplet.

* The optimisers worked on the input particle file directly to calculate the lattice needed to meet the contraints.

« OQOutput: drifts and k, values, written as a BDSIM lattice.
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Results: Spot Focus - Triplet . Lh

Optimisation Results Comparison ™

Differential Evolution + Nelder-Mead
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Bayesian Optimisation + Nelder-Mead

Ty d M

Y imm)

0.0045 A

0.0040 5

0.0035 4

0.0030 5

0.0020 4

0.0015 5

0.0010 4

0.0005 5

0.0025 4

¥ oy N=50E+03
¥ oiN=50E+03

0.00

0.25

0.50

-10

X fmmm)

10

0.75

400
300
200

100

1.00 1.25 150 175 2.00
Sim

d1: drift, 1=0.39825*m;
g1: quadrupole, I=0.1, k1=10.9008;
d2: drift, =0.59869*m;
g2: quadrupole, 1=0.1, k1=-23.16 34;
d3: drift, I=0.37442*m;
g3: quadrupole, I=0.1, k1=39.2355;
d4: drift, =-0.32864*m;



Results: Spot Focus - Triplet
Twiss Parameters Comparison

Imperial College London

o’/ mrad

¢/ mm mrad

DE + Nelder-Mead

4.63e-16 1.79e-16
0.1207 0.1861
0.49 0.49
4.05 2.63
1.99 1.29

Science and
Technology
Facilities Council

Bayesian + Nelder-Mead

-8.63e-13

0.1207

0.49

4.052

1.99

-8.42¢e-13

0.1861

0.49

2.625

1.29

/

John Adams Institute for Accelerator Science



Science and /

Technology
FaCiIities Cou nCiI John Adams Institute for Accelerator Science
Differential Evolution + Nelder-Mead Bayesian Optimisation + Nelder-Mead
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Results: Line Focus - Doublet
Twiss Parameters Comparison
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o’/ mrad

¢/ mm mrad

DE + Nelder-Mead
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Next Steps

» The doublet configuration quadrupoles are too close together, so some further investigation is necessary
» Would like to do the same optimisations for 3cm baseline beam
« Willimplement the scanning magnet optics into these lattices to see if the beam can be scanned:

* In1plane, for the line focus, to deliver a strip like radiation pattern

* In 2 planes, for the spot focus, to deliver a spotted grid like radiation pattern

» Will need to analyse the space charge effects for all configurations of the beamline
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