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LUXE IN XS1
2

UG02UG03: XFEL Racks

Surface: Service room

UG03: Wall close  
to experiment 



DATA TAKING MODES
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EXPERIMENT AND DUMPS
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Brehm Target  
and dipole

gamma-Laser shielding  
(electron dump inside) e-Laser shielding  

(electron dump inside)

Photon 
dump

Interaction point

Interaction point

XFEL rack room (accessible during data taking)

Top-View

Side-View

1m
1m

Shielding



GAMMA-LASER ELECTRON BEAM DUMP 
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Lead insert 

Regular  
concrete  
shielding

Beam dump designed  
according to

Position on the beam line

1.5m

2.5m

4.1m

Magnet bend electrons vertically 1.6 T

Regular  
concrete  
shielding

3.m

3.m



GAMMA-LASER ELECTRON BEAM DUMP ENERGY AND PARTICLE SPECTRUM
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Energy spectrum of electrons going top dump

Output spectrum, particles produced in the dump here, but recorded in one of the detectors



GAMMA-LASER ELECTRON BEAM DUMP ENERGY AND PARTICLE SPECTRUM
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Energy spectrum of electrons going top dump

DetectorsGamma-laser electron dump Electron-laser electron dump Gamma  
dump



ELECTRON-LASER ELECTRON BEAM DUMP 
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Position on the beam line

Magnet bend electrons horizontally  1.4 T

Regular  
concrete  
shielding

20cm Aluminum
lead+alu insert (45cm) total 

collect ~15X0 of  
electrons 16.5 - 12 GeV

30cm lead 

1.7m

3.m 0.2m
Regular  
concrete  
shielding

20cm of boron+polyethylene concrete

Regular  
concrete  
shielding

20cm of boron+polyethylene concrete

4.5m



ELECTRON-LASER ELECTRON BEAM DUMP ENERGY AND PARTICLE SPECTRUM 9

Output spectrum (~phase 0 run), particles produced in the dump here, but recorded in one of the detectors

Phase 0 low Xsi Phase 1 High Xsi

In phase 0 most of the electrons  
are dumped in the insert, spectrum at 16.5 GeV.


In phase 1, continuum of electrons from  
1 GeV to ~15 GeV due to Compton scattering.


Need special dump to cover the physics!



PHOTON BEAM DUMP 
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Regular  
concrete  
shielding

Beam dump designed  
according to (twice all dimensions)

Position on the beam line

0.8 m

2.5m

4.1m

Regular  
concrete  
shielding

20cm Lead insert
Dump

3m

20cm  
Lead insert

1 m

0.6 m

0.8 m

3.6 m



ELECTRON-LASER ELECTRON BEAM DUMP ENERGY AND PARTICLE SPECTRUM 11

Output spectrum (~phase 0 run), particles produced in the dump here, but recorded in one of the detectors

Photons are produced through, brem target, compton scattering or inverse compton scattering



XFEL DUMP PLC AND VEHICLE RACK
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UG02UG03: XFEL Racks

Surface: Service room

UG03: Wall close  
to experiment 

Dump PLC

Vehicle  
rack
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EXPERIMENT REMOVAL
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• LUXE will be installed in not-yet used Annex of Osdorfer Born (XS1) building.
• Experimental area needs to be clean-able on short notice  

for XFEL dump vehicle in case of dump failure. 

• Experiment decommissioning included in design:
• Experiment must be entirely removable for second XFEL fan (>2030?). 

• Support structure and shielding made of standard elements  
which can be easily removed.

• Low power electrons and photons dumps (1 bunch@10 Hz ≈ 200W).

>2030?



MACHINE CDR DUMP DESCRIPTION 1
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MACHINE CDR DUMP DESCRIPTION 2
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MACHINE CDR DUMP DESCRIPTION 3
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MACHINE CDR DUMP DESCRIPTION 4
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