MC Simulation Update



Geometry improvements

* Latest coordinates and distances of different components
» Addition of passive material on Start Counter (Al frame)
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There are tails in the space distribution hitting the SC frame
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Energy of protons at different depths

Energy at Phantom entrance

E
E EkinPHAIn
- Entries 837316
E Mean 226.6
E Std Dev  0.2353
E
E Phantom entrance
caa b by by b by b by by s by v s bLyay |
0 20 40 60 80 100 120 140 160 180 200 220
E [MeV]
Residual Energy at SC entrance
EkinSCin
Entries 825668
Mean 159
Std Dev 2.773
SC entrance
AA IIlIIlllllllllIll
0 20 40 60 80 100 120 1 160 180 200 220

E [MeV]

Effect of 1st Al frame

3

2

-y
o

-

Residual Energy out of Phantom

EkinPHAout
Entries 826011
Mean 159.3
StdDev  2.093
- Phantom exit
" “.‘?’
L
E
||I"]
E—.|.||...|...|..l||.’..l.lHl”.l..l...l...l...|...|.
0O 20 40 60 80 100 120 140 160 180 200 220
E [MeV]
Residual Energy out of SC
EkinSCout
- Entries 1629880
E- Mean 158
E Std Dev 4.279
3 \
MeV
t

TSN BTSN BT

20 40 60 80 100 120 140 160 180 200 220
E [MeV]

Effect of 3 Al frames

Input beam size:
-1.5<x<1.5 cm; -1.5<y<1.5cm

Residual Energy out of SC

- EkinSCout
S Entries 1629880

0 Mean 158

= Std Dev 4.279
10* E \
b 153.536

; MeV
107 E

0 20 40 60 80 100 120 140 160 180 200 220
E [MeV]




Events

25000

20000

15000

10000

5000

o

Effect on TOF distribution
(using 160 ps resolution)

ToF with resolution, all events
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Effect on TOF distribution
(using 160 ps resolution)

ToF with resolution, all events
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The actual experimental situation
was somehting intermediate
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Events

Justification of ToF value

In the path from SC to TW:

trleng
Entries 786071 <Ein> = 155.9445 MeV - 3 =0.5145
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Track length approximated by
a straight line between hit on

ToF = < Lyaek> /(P * 29.979246) = 13.78 ns

3 | SCand hiton TW In order to get the measured <ToF> "~ 15.4 ns we
- <L,..>=212.6 cm would need to evaluate the At due to cables, etc.
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Simulation of ToF
calibration runs

Fixed beam, no phantom

Simulation repeated also in vacuum



X,y FWHM of beam vs energy
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Summary of results

<Energy> out <Energy> at | AE in Air ToF in Air

of SC (MeV) (ns)
62.73 0.3484 57.09 53.95 3.14 0.3287 21.47 21.14
84.94 0.3989 80.57 78.18 2.39 0.3867 18.26 18.12
110.41 0.4466 106.74 104.78 1.96 0.4382 16.11 16.04
139.77 0.4924 136.65 135.00 1.65 0.4865 14.51 14.47
169.88 0.5320 167.17 165.74 1.43 0.5277 13.38 13.36
200.84 0.5670 198.41 197.14 1.27 0.5637 12.43 12.51
228.57 0.5945 226.33 225.16 1.17 0.5917 11.94 11.92

/ }

Effective <E,;,> is lower than Effective <> is lower than nominal 3
nominal E;, of beam.

Energy loss in Nozzle, Beam
Monitor, SC and air is important

The lower is E,;,, the
higher is energy loss



Fit using effective average [3

ToF Calib.
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When using nominal 3 of beam
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ToF vs X as a function
of gap(0.5 cm) position
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ToF vs x with resolution
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Conclusions

* The effect of SC frame is confirmed, but this implies that the field width is
somewhat larger than 3x3 cm?

e ToF values should be around 13.8 ns for the considered energies

* The simulation of ToF calibration points out to consider the effective average
energy in the path SC-TW, considering also energy loss in air
* When fitting ToF vs x, the resolution parameter scales reasonably with the
position of the gap:
- it’s larger at increasing distance from the tracker
- it’s larger for a possible tracker downstream the phantom



