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Photon-Photon collisions at LUXE
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Electron-Photon collisions at LUXE
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Number of particles 

e- e+ Gamma

Before 
target

6.25E+09 XFEL beam sigma_xy = 5µm, emittance:  1.4e-3

After target 35 um tungsten (1%X0)

Before IP 2.89E+07

After IP

Stage-0 7.89 7.89 Laser: 1.0e19 W/cm2, (0.35J, 100um2, 35 fs)  

Stage-0.5 128.3 128.3 Laser: 2.6e19 W/cm2, (1.0J, 100um2, 35 fs)  

2 m from the target to IP



  4

Bremsstrahlung production Gent4 vs 
PDG formula

PDG formula for bremsstrahlung 
production:

● Gaussian beam; 
● Tungsten target 1%X0 (35um), 2m from IP;
● 10M electrons
● Two histograms are compered: 

● |x| < 1mm  and |y| < 1mm;
● |x| < 25um and |y| < 25um.
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Bremsstrahlung Production 

● Gaussian beam; 
● Different tungsten thickness, 2m from IP;
● 10M electrons;
● Bin content multiplied by 625/bin_width. 

The fraction of photons inside 
|x|<25um and 
|y|<25um 
can be estimated as 46160/887926 = 0.052. 
More accurate estimation is on the next page. 
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Number of pairs for different laser intensity, target 
2 m upstream of IP 



  

Tungsten target 5 m upstream of IP

xi I (W/cm2) N pairs 2m N pairs 5m N2/N5

1.16 5.71E+018 0.356 0.0557408 6.39

1.54 1E+019 7.89241 1.31872 5.98

1.84 1.429E+019 37.7175 6.52168 5.78

2.18 2E+019 89.0315 16.3754 5.44

2.4 2.429E+019 114.31 21.6355 5.28

2.6 2.857E+019 128.306 24.5345 5.23



  

Gamma after IP



  

Back scattering in calorimeter
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Possible techniques for gamma detector 

Usage of back 
scattering from 
absorber

Usage of transverse 
shower spread 

Beam pipe

LumiCal

LumiCal

Absorber

10 µm tungsten wire converter 
produce:
● ~5e5 e+e- for HICS;
● ~100  e+e- for 

bremsstrahlung (OPPP);
● By scanning x, φ probe E(θ)
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Sapphire sensor

● For a CCE of about 10% of industrially produced sapphire,the signal expected for particles 
crossing a plate of 500 m thickness perpendicular to its surface is only about 1100 e;μ

● CCE depends on applied voltage and can be below 10%;  
● Good radiation hardness.

 arXiv:1504.04023

For comparison: 300 mμ  Si: ~25000 eh 
with CCE ~100%

Thin sapphire sensors can be considered 
for usage in present design of LumiCal 
instead of silicon.



  

CERN ALICE ITS assembly clean room 
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