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People involved
● Massimo Benettoni

– Mechanical Engineer, head local mechanical design 
group in INFN - Padova 

● Marco Romanato
– Mechanical designer

● Sergii Vasiukov
– LUXE Post-doc

● M.M.
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INFN Responsibility
● WP3 includes the following deliverables:

– INFN main responsibility:
● D3.1 – Engineering design of the electron dump
● D3.2 – Engineering design of the photon dump
● D3.3 – Electron beam dump
● D3.4 – Photon beam dump

– DESY responsibility
● D3.5 – Target chamber
● D3.6 – TDC dipole magnet

● Coordination of the WP could be carried out by two co-
coordinators or one coordinator and a deputy coordinator 
from INFN and DESY
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Beam dumps
● The task related to the beam dumps consists of the design, 

manufacturing, integration, installation and commissioning of the 
two beam dumps in the ELBEX experimental area following the 
extraction and transfer lines.

● The design phase involves radiation flux simulations, where a close 
collaboration with the DESY radiation protection group is foreseen. 
The mechanical design related to the dump and its cooling system, 
as well as the manufacturing and delivery lies within the 
responsibility of INFN. 

● The mounting and shielding of the dumps will be provided by DESY.
● The installation, integration and commissioning of the dumps in the 

experimental area will be a joint effort betweenDESY and INFN
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Status
● Electron beam dump:

– main elments of the baseline conceptual design exist since 2019 
– design assumptions to be verified
– work to finalize the conceptual design and to then develop the final 

design can start soon
● Photon beam dump 

– most requirements and contraints come from the NPOD detector 
– development of the conceptual design will require still a significant 

amount of work using MC simulation to find the best cost/performance 
compromise

– final mechanical desing can start when electron dump final desing is 
finished   
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Electron dump
● Max. Energy 17.5 GeV
● Max bunch charge: 1 nC
● Max repetition rate: 10 Hz
● Max power released : 175 W
● Most stringent requirements:

– containmant of 99% of beam energy
– limits on radiation released and activation
– vacuum tightness 
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Radio protection issues
● Requirements given by:

– people can working in the XTD2 tunnel 
while LUXE is running

– limits for activation of air, water and soil
– EU-XFEL electronics racks  in XS1 annex

● Components affected:
– beam dump (INFN-PD)
– shielding, (alarm system ?) 

● who is going to be responsible for these 
ones ?
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Beam dump structure
● Al core, due to lower neutron production and higher tolerance to 

fatigue effects 
● outer shell and backstop in copper to benefit of the higher 

density
● Al core is part of the transfer line vacuum system
● size of Al determined by 

– energy containment
– strength endurance (avoid any risk of vacuum leaks) 

● MARS simulation indicates 20 cm length is suffcient to limit specific heat to 15 Jg
● in addition size of incoming elecron beam should be limited to 

                100 um2 for a safe long term dump operation
● size of copper part defined by the 99% energey absorption 

requirement

●

σ x σ y ≥
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e-dump baseline design
● 99% energy containment

– Al inner cylinder: 130 mm 
dia. x 200 mm

– Cu outer shell: OD: 260 
mm x 200 mm 

– Cu backstop: 260 mm x 
300 mm length
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Electron dump work program
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Photon dump
Options evaluated in 2023
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Cost estimates
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Photon dump work program
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Deliverables
● program in line with schedule of deliverables 

included in the proposal


