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Beamline setup

Pulsed Neutron
proton beam production Low Collimator
— target energy n 7 mm 1 mm
— < * (=) (i) uss SFCP
Beam pick off Tungsten Gamma 20cm  10cm

Flight path length (L) |

We tested three different configurations: one 1mm configuration, 2 x 1 mm and
4 x Tmm

CAVEAT: For this analysis we didn’t use US-JP data
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mm collimator

First layer voxels distribution for SFGD

Beam Image along XY (Z = 47 Layer)
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One 1 mm collimator

Beam Image along X (Z = 47 Layer) Beam Image along Y (£ = 47 Layer)

Constant 2.159e+05
Mean 9.65 Constant 3.008e+05

Sigma 1.376 Mean 4.416

Sigma 1.139
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mm collimators

First layer voxels distribution for SFGD
Beam Image along XY (Z = 47 Layer)
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Having two collimators do not help
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Two 1 mm collimators

Beam Image along X (Z = 47 Layer) Beam Image along Y (Z = 47 Layer)

Constant 1.357e+06
Mean 9.421 LLI Constant 2.023e+06

Sigma 1.419 Mean 4.336

Sigma 1.002

Having two collimators do not help
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Four 1 mm collimators

First layer voxels distribution for SFGD
Beam Image along XY (Z = 47 Layer)

Beam spread too much
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Four 1 mm collimators

Beam Image along X (Z = 47 Layer) Beam Image along Y (Z = 47 Layer)

bX47
Constant 5.995e+04 Constant 7.555e+04

Mean 9.296 Mean 4.653
Sigma 1.536 Sigma 1.599
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Beam Is too spread: having more collimators make hard to align them
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Optimal configuration

One 1 mm collimators, having more collimators make hard to align them

Energy <100 MeV Energy >100 MeV
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Backup
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Beam center: selection steps

Require more than 5 PE/hit
Require more than 3 hits

Voxelization
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One 7 mm collimator

Beam Image along XY (Z = 47 Layer)
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One 7 mm collimator

Beam Image along X (Z = 47 Layer) Beam Image along Y (Z = 47 Layer)

Constant 4.211e+05
Mean 0.688 Constant6e+05 + 2.6e+04

Sigma 1.215 Mean 4.401 = 0.023

Sigma  0.9123 = 0.0305
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