Photon-Photon collisions at LUXE
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Area Desctiption e- e+ Gamma Notes
A Incident beam 6.25E+09 XFEL beam sigma_xy = 5um, emittance: 1.4e-3
B Target 6.26E+09 1.62E+06 5.60E+08 Tungsten 35 um, (1%X0), 5 m upstream of IP
C Collimator 6.26E+09 1.62E+06 5.60E+08 After target: 35 um tungsten (1%X0); +/-10 cm
D Dipole 6.26E+09  1.62E+06 5.60E+08
E P 4.91E+06 Geometrical cut |x]<25um && |y|<25um is applied to match laser transverse size
E>7GeV 4.66E+05
E>12GeV 1.92E+05
F Dipole
Stage O 1.32 1.32 4.80E+06 Laser: 1.0e19 W/cm2, (0.35J, 100um2, 35 fs)
Stage 0.5 245 245 Laser: 2.6e19 W/cm2, (1.0J, 100um2, 35 fs)
Stage 1 Laser: 2.0E+20 xi=6.88
IG y detector 4.80E+06 |




Electron-Photon collisions at LUXE
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Area Desctiption e- e+ Gamma Notes

A Incident beam 6.00E+09

B HICS 6.00E+09 5.74E+09 6.0e-9 electrons were used as input in simulation




Number of particles

2 m from the target to IP

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

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, 100umz2, 35 fs)

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



Bremsstrahlung production Gent4 vs
PDG formula
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Gaussian beam;
Tungsten target 1%X0 (35um), 2m from IP;
10M electrons

Two histograms are compered:
* |x] <1Imm and |y| < Imm;
* |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.

dN. /dx

The fraction of photons inside

|x|<25um and

ly|<25um

can be estimated as 46160/887926 = 0.052.
More accurate estimation is on the next page.

6 |x|<25 um && |y|<25 um && 15<E<18 (GeV)
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Number of pairs for different laser intensity, target
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Gamma after IP
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R.M.S. of lateral profile, mm
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Back scattering in calorimeter
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Number of layers in calorimeter

RMS, mm

RMS of the lateral shower profile in different
layers for different electron beam energy
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Possible gamma detector

Back scattering

Transverse shower spread gr\/\/\/\/\/\ﬁp.il . . .
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