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ELBEX overview
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ELBEX

• Aim of ELBEX: extract the EuXFEL 16.5 

GeV electron beam and provide it to user

experiments

• Install new extraction beamline guiding the

electron beam into experimental area

• Here: conceptual overview what DESY will 

do within ELBEX project

• more detailed status in D. Thodens talk

tomorrow!
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KL BZ

dogleg

SASE2

SASE1

The Switchyard

• T20 has the biggest bending angle at -6.742° versus 2.286° for T1 to SASE2.

• Bending to LUXE is in both vertical and horizontal planes due to the kicker/Lambertson septum pair.

| ELBEX: Contribution by DESY | Ruth Jacobs, 27.01.2025

Kickers
Septum

from T20 beamline CDR
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T20 with final focus at IP

• Lattice conceptual design 

• beam parameter requirements

for SF-QED user experiment
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Final focus

Quads
DipolesProportional 

to variance of beam 

transverse coords.

from T20 beamline CDR
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Beamline Magnets, Diagnostics & Vacuum system
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• Reusing magnet designs from EuXFEL

• For ELBEX, order new ones

(long lead-times!) +  HV power supplies

• Once magnets arrive, take into operation

and test!

• For quadrupoles, potentially could

refurbish old magnets from HERA (under

discussion)

• Vacuum system (beam pipe, gate valves, 

pumps etc.) depends on magnet design, 

bespoke, especially for Septa region

• Beam diagnostics (partly → CSIC): 10 

BPMs 

• 3 toroids, a screen, standard design

from T20 beamline CDR
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Installation Strategy
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• Need to disassemble existing beamlines

XTD1/2 beamlines (~20m around

branching point, 2.3m above tunnel floor) 

• Rebuild support frame (new design 

accomodating ELBEX beamline)

• Installation of modified XTD2 and T20

• Reinstallation of XTD1 beamline

• Could be done in ~12 week extended

maintenance stop

• Subject to approval by EuXFEL!

• Goal of ELBEX: prepare such that

installation can happen, if approval is

given
Challenge for installation and user operation: Access to areas only during EuXFEL maintenance stops

(~half day every two weeks, ~2-4 weeks every 6 months)
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ELBEX Experimental Area
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Dipole 

magnet

Target

(solid-state/laser)
User experiment

Photon Dump (→INFN)

Electron Dump (→INFN)
Note: for plasma boosting experiments, the setup looks different (see Bennos talk tomorrow)

e-beam 

(16.5GeV)

e/𝛾

Extraction

beamline

• Magnet used in experimental 

area must bend high-energy

electrons

• Use existing design for TDC 

magnets at FLASH + HV PS
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ELBEX work packages
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WP1: ELBEX extraction beamline
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2029
Today

2025 2026 2027 2028 2029

ELBEX project start

Jan 1

XL technical design complete

Jan 1

XL engineering design complete

Jan 1

XL magnet delivery

Feb 1

XL vacuum hardware delivery

Apr 1

XL magnet tests complete

Oct 1

XL installation-ready

Jul 1

• design, component procurement, installation planning

of extraction beamline (i.e. until after septa)

• magnets, HV power supplies, vaccuum systemn, 

control, monitoring system, infrastructure, software

• initial design → installation-ready state

• led by DESY, all tasks DESY

Milestones WP 1:
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WP2: ELBEX Transfer beamline
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2029
Today

2025 2026 2027 2028 2029

ELBEX project start

Jan 1

TL technical design complete

Jan 1

TL engineering design complete

Jan 1

TL magnet delivery

Feb 1

TL vacuum hardware delivery

Apr 1

TL magnet tests complete

Oct 1

TL installation-ready

Jul 1Beamline Magnet power supply delivery

Apr 1

Beamline magnet HV power supply 
installation-ready

Jul 1

Beam position monitor 
delivered

Jul 2

• design, component procurement, installation planning

of extraction beamline (i.e. until after septa)

• magnets, HV power supplies, vaccuum systemn, 

control, monitoring system, infrastructure, software,

mounting structures

• initial design → installation-ready state

• WP led by University of Manchester

• main interface with partners: BPMs (CSIC), Beamline

optimization for plasma experiments (Uman)

Milestones WP 2:

TL optimized for 
plasma experiments
Jul 1

Beam position monitor 
engineering design complete
Jan 1
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WP3 Beam dumps
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2028
Today

2025 2026 2027 2028

Target chamber delivery

Jan 1

ELBEX project start

Jan 1

Dumps technical design complete

Jan 1

Dumps engineering design complete

Jan 1

Dumps delivery

Oct 1

Dumps installation-ready

Oct 4

Spectrometer Dipole magnet TDC test 
measurements

Jan 1

Target chamber installation-ready

Apr 1

TDC dipole magnet installation-ready

Apr 3

Dumps installation (planning) complete

Apr 4

• WP led by INFN

• Dumps provided by INFN

• Procurement, testing and commisioning of TDC dipole

magnet

• Design, construction of vacuum chamber hosting

solid-state target

• Main interface with partners: Dumps (radioprotection, 

cooling, shielding, integration, control software)

Milestones WP 3:
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WP4: Service Infrastructure
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2029
Today

2025 2026 2027 2028 2029

ELBEX project start

Jan 1

Tunnel infrastructure modification planning 
complete

Jan 1

Project 
finish

Dec 31

• WP lead: EuXFEL

• Building infrastructure modifications (EuXFEL) 

necessary to prepare ELBEX installation

• Magnet and vacuum system mounts (DESY)

• Main interface with partners: beamline design, safety

aspects (DESY) 

Milestones WP 4:
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WP5: Project management
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2029
Today

2025 2026 2027 2028 2029

ELBEX project start

Jan 1

Project kick-off

Jan 27

Technical design report consolidated

Jan 1

Engineering design report consolidated

Jan 1

Safety concept complete

Jan 1

Planning for maintenance period 27/28

Jul 1

Planning for maintenance period 28/29

Jul 1

Project 
finish

Dec 31

Milestones WP 5:

• WP lead and all tasks: DESY

• Coordination of EU project

• Project engineering: systems engineering, requirements and 

interface management, CAD integration

• Technical coordination: coordinate activities between work

packages and involved technical groups, safety

• Project management: Develop and track schedule, cost, work

across all WP, including risk management

• Dissemination officer: expand reach of the facility and 

attractiveness for users, outreach and communication
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Schedule
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Risks
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Resource planning from DESY perspective
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Funds for realizing ELBEX are included in DESY planning for on-site particle physics experiment program! 
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Summary
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• DESY‘s role in ELBEX:

• Robust Providing main beamline components and infrastructure

• ELBEX EU project coordinator

• Coordination of the ELBEX local project in close collaboration with

EuXFEL

• DESY has a robust ressource planning for ELBEX realization

• ELBEX is embedded in DESY on-site experiment program



Backup
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Budget
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