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Injection angles theta i possible for straight
trajectories:

* Take 2mm wide beam to not have cutting at entrance => max offset
7mm (red line), 5mm max offset for beams max 4mm wide (pink line)
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Angles assuming
straight lines
(4.5m-9.5m)

* Narrower choice, very flat
up to possibly 1.2mrad for
all; however not
guaranteed.

e Also raises the problem of
can we inject so far down?
Given that the offset
would be Imm 1m prior....
E.g. for 9.5m.

* Worth noting, perhaps the
ghost kick can save us?
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Estimated screen offsets required

* The input beam parameters used for the tracking are the one coming from tomographic reconstruction
performed on the 24t October 2023:

Normalised emittance alpha beta
e x_plane 1.94E-06 mm*mrad 1.009158908 1.302212864
e y plane 2.44E-06 mm*mrad 0.860641819 1.50216876



z_e injection location

Beam centroid distance

Beamsize 1m prior to

Beamsize at focus

Max distance (with

and focus from (0,0) 1m prior focus only in x only in x beamsizes) from (0,0) at
screen 1m priortoz_e
[m] RMS [mm] only in x
RMS [mm]
D [mm]
D-RMS [mm] 1 d.p.
1.5 4.6 0.52 0.12 4.1
2.5 2.8 0.41 0.14 24
35 2 0.27 0.20 1.7
4.5 15 0.46 0.22 1.0
5.5 1.3 0.47 0.23 0.8
6.5 1 0.44 0.27 0.6
7.5 0.9 0.45 0.29 0.5
8.5 0.8 0.21 0.27 0.6
mm




Conclusions/Comments

e Screen sizes 7mmx7mm; would be better to ensure a 5mm or 6mm
offset of screens with respect to proton beam trajectory (red); i.e. not
have centre of screen be on axis.

* Screens up to 6.5m valid; later screens perhaps salvagable if trajectory
is not straight.

Comments:

* Can we place screens diagonally within holder to gain +2mm
horizontally? Does this work within holder? Or then will have to make
the screens less tall (to ensure fit in holder-> would be ok given
horizontal injection)

* Also this would provide further visibility range in case trajectory is not
a straight line.

* Screens won’t guarantee injection occurs there; perhaps plasma
cameras prior could be used to check trajectories also (significant light
increase pinning down to 1m uncertainty)




At focus

pm_0_5m
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alpha_x
alpha_y

beta_x
[m]

beta_y
[m]

dx [m]

dy [m]

sigma_x
[um]

sigma_y
[um]

PM_0_5M

5.819423399059500

4.861686596406180

5.18075486398356

5.23172792229782
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