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γ-laser high field 
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What if we want to add vacuum and automatized?
• In reality we have to leave a gap between the cherenkov and 

the vacuum chamber to be able to readout the scintillating 
screen. 

• To automatise the 3 runs:

•  Push the cherenkov detector closer to the pipe (compton 

run vs edge run.)

• Replace new vacuum chamber between the magnet 

vacuum chamber and the cherenkov by tracker.

New  
vacuum 

chamber A

Magnet 
vacuum 
chamber

New  
vacuum 

chamber B
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another 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Assymetric detector layout? 
• If we move the electron arm closer to dump we probably don’t 

need to have the two different type of compton runs.

• Pros:


• No movement of the detectors closer to pipe.

• No need to modify the magnetic field.


• Cons:

• Probably more background on the back of the 

detectors. 

• Install the γ-laser on top of New vacuum chamber A.

• Pros:


• If we move it up or down then we can fully 
automatized the two runs.


• Cons:

• Vacuum chamber A has to be detached from magnet 

vacuum chamber, so we will need 2 different vacuum 
and windows at interface.

• The vacuum in chamber A can also be worse 

than in the beam so  the window on this chamber 
could be made of a lighter material.


• That still means more material in the way of the 
electrons.


• The chamber has to sustain the weight of the 
detectors.


• Because one need to read out the scintillating screen 
and have the cherenkov detector outside the vacuum 
there is still a section which is in air.
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Primaries: single 14 GeV electrons
Simulation events: 1k

Addition of Pb-collimator

1st simulation 11.02.2021

Updated simulation 12.02.2021

8 Technical Coordination2251

Responsible: Louis Helary2252

In this section, the plan for the construction, installation and operation of the LUXE experiment will be presented. In all2253

cases the procedure is designed to minimise as much as possible any impact on the XFEL.EU operations.2254

As discussed in Sec. 3.1, it is currently planned to install the experiment in the annex of the XS1 access shaft that is2255

scheduled to host the future TD20 line for the 2nd fan of the XFEL.EU.2256

Figure 8.1. Side-view CAD drawing of the XS1 access shaft building, including the LUXE experiment. The building is
shown in beige and grey, while the different experimental elements are shown coloured. The laser clean room is shown in
magenta, the laser and electron beam pipes are shown in red, the supporting structure are shown in light blue, the magnets are
shown in green, the shielding and dumps are shown in dark blue, the different active components (interaction chambers (IC),
and detectors) are shown in yellow, and the services are shown in orange.

Figure 8.1 shows a 3D CAD view of the XS1 shaft building and various components. The conversion of the experimental2257

components from the GEANT4 simulation described in Sec. 5 to the XS1 CAD model was done using the software described in2258

Ref. [214]. The experiment is built on two different floors. The experimental area where the electron-laser or photon-laser2259

collisions will happen is located in underground level –3 (UG03), with all the other XFEL.EU beamline passing through XS1.2260

This area is not accessible during XFEL.EU operations for radio-protection control purposes. The laser and most services will2261

be located in underground level –2 (UG02) to allow access at any time, in particular also during XFEL.EU operations.2262

The installation of the elements that are located in UG03 needs to be done during a long shutdown of the XFEL.EU2263

accelerator, as planned for the first half of 2024. Other elements that need to be installed, especially if they are located in UG022264

or on the surface, can happen at any time as long as they do not impact the accelerator operations.2265

The experimental area has been designed to allow data-taking for the different phases of the experiment. In the e-laser2266

mode, the XFEL.EU electron beam will be directly collided with the laser beam. In the g-laser mode, in addition to the e-laser2267

collisions, the electron beam will also be converted into a photon beam allowing g-laser collisions. The g-beam will be obtained2268

by using a tungsten target (see Sec. 5.2), or by taking advantage of inverse Compton scattering, as is described in Sec. 2.4 and2269

Sec. 4.7.2270

8.1 Laser2271

8.1.1 Construction2272

The laser system will be installed in a clean-room of ISO-6 standard that will need to be constructed. The room will be isolated2273

from the rest of the building using walls made of special material for fire insulation as per requirements of the XFEL.EU safety2274

standards. The clean-room will have the dimension of 12.5 m ⇥ 9 m ⇥ 3 m (L ⇥ W ⇥ H). In order to control precisely the laser2275

environment to a temperature of 21±0.5�C and a humidity of 40±5%, an air conditioning control system will be installed.2276

96/125

No first dump

8 Technical Coordination2251

Responsible: Louis Helary2252

In this section, the plan for the construction, installation and operation of the LUXE experiment will be presented. In all2253

cases the procedure is designed to minimise as much as possible any impact on the XFEL.EU operations.2254

As discussed in Sec. 3.1, it is currently planned to install the experiment in the annex of the XS1 access shaft that is2255

scheduled to host the future TD20 line for the 2nd fan of the XFEL.EU.2256

Figure 8.1. Side-view CAD drawing of the XS1 access shaft building, including the LUXE experiment. The building is
shown in beige and grey, while the different experimental elements are shown coloured. The laser clean room is shown in
magenta, the laser and electron beam pipes are shown in red, the supporting structure are shown in light blue, the magnets are
shown in green, the shielding and dumps are shown in dark blue, the different active components (interaction chambers (IC),
and detectors) are shown in yellow, and the services are shown in orange.

Figure 8.1 shows a 3D CAD view of the XS1 shaft building and various components. The conversion of the experimental2257

components from the GEANT4 simulation described in Sec. 5 to the XS1 CAD model was done using the software described in2258

Ref. [214]. The experiment is built on two different floors. The experimental area where the electron-laser or photon-laser2259

collisions will happen is located in underground level –3 (UG03), with all the other XFEL.EU beamline passing through XS1.2260

This area is not accessible during XFEL.EU operations for radio-protection control purposes. The laser and most services will2261

be located in underground level –2 (UG02) to allow access at any time, in particular also during XFEL.EU operations.2262

The installation of the elements that are located in UG03 needs to be done during a long shutdown of the XFEL.EU2263

accelerator, as planned for the first half of 2024. Other elements that need to be installed, especially if they are located in UG022264

or on the surface, can happen at any time as long as they do not impact the accelerator operations.2265

The experimental area has been designed to allow data-taking for the different phases of the experiment. In the e-laser2266

mode, the XFEL.EU electron beam will be directly collided with the laser beam. In the g-laser mode, in addition to the e-laser2267

collisions, the electron beam will also be converted into a photon beam allowing g-laser collisions. The g-beam will be obtained2268

by using a tungsten target (see Sec. 5.2), or by taking advantage of inverse Compton scattering, as is described in Sec. 2.4 and2269

Sec. 4.7.2270

8.1 Laser2271

8.1.1 Construction2272

The laser system will be installed in a clean-room of ISO-6 standard that will need to be constructed. The room will be isolated2273

from the rest of the building using walls made of special material for fire insulation as per requirements of the XFEL.EU safety2274

standards. The clean-room will have the dimension of 12.5 m ⇥ 9 m ⇥ 3 m (L ⇥ W ⇥ H). In order to control precisely the laser2275

environment to a temperature of 21±0.5�C and a humidity of 40±5%, an air conditioning control system will be installed.2276

96/125

New IP 
For gamma laser

17 Gev e-
gammas

Magnet
Permanent OK?

Brems target and
electron laser IP Thicker main

dump

Laser/e-
detectors

Laser/gamma 
detectors

Another layout proposed  
by Matt
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Back up
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650mm 

Could fix the problem of two different run type for compton edges and intence compton scattering? So no need to move cherenkov detector? 

Assymetric detector layout? 

1750mm 
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1300mm 
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