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' Review

Basic principle of tomography
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Recall the previous results: Python library [Done}

Filtered Back Projection (FBP): Direct, fast, non-iterative reconstruction.
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Simultaneous algebraic reconstruction technique (SART): Iterative, weighted matrix, quality improvement.

Charge Cut Comparison
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Recall the previous results: construction 4 [On-going]

x1: Uniform
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x1: Ground truth
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Algorithm of weight matrix 4

 Key parameters
1. z(t): Not bunch length.

2. p2o° :Not min of measured value.

Algorithm 1: Weight matrix for LPS Reconstruction
input : ¢, pi"" V, 2

output: Weight Matrixz (consists of 1s and 0s)
1 Function Loop(A)

2 | N, « length(booster phases)

3 | N, « length(momentum bins) EI
4 N; < length(longitudinal bins)

5 for i + 1 to Ymer do

6 for s + 1 to Ns do

7 for t «+ 1 to N; do

8 pPoe «— pgun(s) + Veos( r,o(z) ‘

: j o )

10 W+ Ny(i—1),t + Ny(s — 1)) « 1
11 return Weight Matrix




Algorithm verification pLcy — pg"(s) +V cos(p(D) + 2(0))

1. z(t): Not bunch length. - Calculated as (Screen pixels) x (Screen resolution mm/pixels)

« Itis notsignificant element in my situation (simulation).
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Results gl = gk . 2T (ISRA)

Good agreement to z(t), but, obtained worse Ap results.
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Measured Sinogram

| Finding issues
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| Bilinear interpolation

Constructed 4 (Simple binning) vs simulated momentum distribution
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| Bilinear interpolation
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' Energy spread measurement

Wall Current Monitor

* Put aresistor over the gap and measure its
voltage.
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Energy spread measurement

Unknown: 62, 65 o, 9250
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14



' Summary

+ Checked Algorithm element (z(t), and p2%?)

« m dependency
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Algorithm 1: Weight matrix for LPS Reconstruction

input : @, pi**, V, 2

output: Weight Matriz (consists of 1s and 0s)
1 Function Loop(A4)
N, « length(booster phases)
N, «+ length(momentum bins)
N; + length(longitudinal bins)
for i + 1 10 Pmas do

for s+ 1 to N, do
for t « 1 to N, do

B prnle) + Veos((i)
j — Pl %

© ® N @ A © N

W+ Nyfi— 1)t 4 Ni(s— 1)) « 1

-
e

-
=1

return Weight Matriz

* Jzz,i = (Ri,ss)z ‘ Uzz,o + (Ri,se)z ' Ug,o + Z(Ri,SSRi,56) " 02650
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