Magnet and Detector
Geometry for Spectrometer

LUXE meeting
DESY 28.05.2020



dN/dE, GeV’

BPPP spectra

x10°
0.25 — —e— - 7.0J,£=6.88 2 —— e-7.0J,£-6.88
- —=— e+ 7.0J, £E=6.88 e B —=— e+ 7.0J, £=6.88
N —— e- 3.5J, £=4.87 S 102 —— e- 3.5, £=4.87
o2 - —— e+ 3.5J,E=4.87 < = —— e+ 3.5J,E=4.87
“L —— e-1.0J,E=2.6 C —— e-1.0J,E=2.6
B —=— e+ 1.0J,£=2.6 - —=— e+ 1.0J, =26
B —— - 0.85J, &=2.4 - —— e- 0.85J, £=2.4
0.15 |~ —— e+ 0.85J, E=2.4 = A —— e+ 0.85J,E=2.4
B —— e-0.7J,£=2.18 C W —— e-0.7J,£=2.18
5 —— e+0.7J,E=2.18 - —— e+ 0.7J,£=2.18
0.1 e-0.5J,8=1.84 . e- 0.5J, £=1.84
N —— e+ 0.5J,5=1.84 = —— e+ 0.5J, £=1.84
= —+— e- 0.35J, £=1.54 - —=— e-0.35J, £=1.54
0.05 - —— e+ 0.35J, £=1.54 n — e+0.35J, E=1.54
2 e-0.2J,5=1.16 101 e-0.2J,£=1.16
B —— e+ 0.2),&=1.16 g + e+ 0.2, £=1.16
% > e+ 65 8 10 2 a4 I1|6I | |1|a| 20 - PEEETe—
. e 0 2 12 14 16 18E (GeV2)0

3 - —a—e-7.0J, £=6.88
O] ~ —m— e+ 7.0J, £=6.88
Wi 102 L —* e 354.£=4.87
] E —»— o+ 3.5), £=4.87
% F —e—e-1.0J,8=26

= e+ 1.0J, E=2.6
L —a - 0.85J, £=2.4
—— e+ 0.85J, £=2.4
——e-0.7J,£=2.18
—— e+ 0.7J, £=2.18

e- 0.5J, £=1.84

10

| —— e+ 0.5J, 5=1.84
—7— - 0.35J, £=1.54 |I
15— e+ 0.35),-1.54 |‘r ||
e-0.2J, £=1.16 | -

F —e— e+ 0.2, £=1.16 |||

0.5

1

—
S
|

© rrrTT

E (GeV)



dN/dE, GeV'
(]
n

0.4

0.3

0.2

0.1

x10

OPPP for gamma 8, 10, 12, 14, 17 GeV
and laser 3.5J and 1J (¢: 4.87 and 2.6)
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Magnet 3D CAD
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Gap between coils
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Magnet cross section (middle plane, top view)

3D CAD model is not aligned with coordinate planes...
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Numerical from x = f[E,B,Zm,Za]
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Elelctron energy (Ev): 2.208e+09
Magnetic field (T): 2
Curvature radius (m): 3.68255

Displacement at the exit from the magnet (m):0.146686
Angle (rad): 0.283196
Displacement at 0.1335 m from the magnet (m): 0.185537




Electron Tracks
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Electron Tracks
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Electron Tracks
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Summary

* 2T at 1 m requires over 61 cm detector
span to cover energy down to 1.5 GeV. Also
everything below 2.2 GeV hits the magnet.

* Lower fields 1.4T — 1.7T fit better, but
require moving detector further form the
magnet (1.2m-1.5m) and increase the
aperture of the magnet by 2-3 cm assuming
energy range 1.5 GeV-16 GeV.



Beam position after the magnet
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