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LUXE Setup
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European XFEL electron beam:

* Energy 17.5 GeV (also possible 10 GeV and 14 GeV);
* Normalized emittance 1.4 mm mrad;

* Repetition rate 10 Hz.

Photons are produced by collisions of XFEL electron beam with tungsten target 3




Bremsstrahlung Production in Simulation

Bremsstrahlung production (complete 1 Geant4
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Geant4 simulation with different physics lists

Gaussian beam, focused on IP;

Different physics lists
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Copper targets 1 mm and 2.5 mm. Photons
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Copper 2.5 mm, Electrons 5 GeV
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Electrons polar angle after tungsten of different
thickness

Angular distributions of electrons after the
target are different for different physics lists
(opt-0 and opt_3);

Typical angle where the difference is
observed is ~1 mrad;

For 2 m distance from the target to detector
it results in ~2 mm distance;

ALPIDE sensor with few micron resolution
can be capable to measure the difference.
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1B Magnet

B (Gauss)
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e- 5 GeV Collimator, 5 mm 20em LumiCal
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* Measure the effect of the air 2 m.

* Other beam energies?
* Collimator with 5 mm square cross section?
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Check and optimize position of the beam after the magnet
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* Tungsten 0.1 mm (3%XO0)

 Beam position at front plane of telescope X =45 mm.
» Telescope sensor size 30 x 15 mm?;

e Covers electrons 5 GeV — 3.0 GeV,

* Photons: up to 2 GeV,
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Setup 1 with modified position of the downstream
telescope arm
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Beam
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X, Is defined by the telescope plane geometry, for
ALPIDE itis 4.5 cm.
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Number of secondaries per event

Material Thickness (mm) Gammas electrons  positrons  rms proj angle (mrad)
W 0.1 0.3275 0.9524 0.001826 0.4152
W 0.2 0.6722 1.986 0.007265 0.6171
W 0.3 1.029 3.081 0.01666 0.7801
Cu 1 0.9346 11.54 0.01125 0.6802
Cu 1.5 1.403 17.82 0.02469 0.864

Cu 2.5 2.458 31.34 0.06611 1.171
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