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The European XFEL Facility
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12 Participating Countries
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▪ Superconducting 1.9 km LINAC (Nb cavities)

▪ Up to 17.5 GeV short (180 fs) electron bunches.

▪ Up to 27000 per second (max. 4.5 MHz)
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SC-LINAC (1,9 Km; 17,5 GeV)

Photon Beamlines

Undulators  Sector

Undulators  Sector

Injector (Hamburg - DESY)

3,4 Km from Injector to Experimental Hall.

Instruments (Schenefeld)
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Some „sizing“ numbers….

Construction phase (2011-2017 period)

Accelerator warm vacuum system: 6 M€.

Accelerator cold vacuum system : 5 M€.

Photon beamlines (warm) vacuum system: 8 M€.

Operation-related averaged procurement(*)

Accelerator cold vacuum system: 250 k€/year.

Accelerator warm vacuum system : 500 k€/year.

Photon beamlines (warm) vacuum system: 600 k€/year.

https://onlinelibrary.wiley.com/doi/full/10.1002/vipr.201800673
https://cdn.eventscase.com/eventos.cdti.es/uploads/users/303505/uploads/651f18adda8575

a311d5694d55534ea1797f37b0d37a3d65f8c855b02af1a0c986cd26dbf8852a34625799964

4680eab4c53.62384c03bb0bd.pdf

Facility Procurement scope (2022-2026)

418 M€ (BSBF2022 Procurement Handbook)

(*)Estimations derived from the first years of 

operation, without considering any major upgrade.

https://onlinelibrary.wiley.com/doi/full/10.1002/vipr.201800673
https://cdn.eventscase.com/eventos.cdti.es/uploads/users/303505/uploads/651f18adda8575a311d5694d55534ea1797f37b0d37a3d65f8c855b02af1a0c986cd26dbf8852a346257999644680eab4c53.62384c03bb0bd.pdf
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A glimpse into the future…
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Today´s Overview



European XFEL future needs for vacuum and cryogenic related equipment Raúl Villanueva, BSBF2022, Granada, 6 October 2022

SXP Instrument (SASE3 3rd Port)Next year:
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This decade: SASE2 Beamline 3rd Port

HXS  (3rd Instrument Port)
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Next decade:

HXS  (3rd Instrument Port)

SASE 4 & 5 Beamlines
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Reference cases. 

[Undulators]
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S. Casalbuoni et al., Synchr. Rad. News, 31:3, 24-28 (2018)

Pictures & details courtesy of S. Casalbuoni (Undulators Group)

Cooling scheme (1st prototype) based on cryocoolers (KIT / Bilfinger Noell 

GmbH design)

On-going feasibility studies: cryoplant scalation?

Superconducting Undulators (“S-PRESSO“ Project)
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A great example of successful collaboration with multiple industry partners.

Apple - X Helical Undulator e--beam Vacuum Chamber

Pictures & details courtesy of D. LaCivita (Mech. Eng. Group)
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Design & Specifications : XFEL & DESY

High Quality Extrusion: MIFA

Chemical Etching: HENKEL Precision Machining:

WITTE-BARSKAMP

Laser Welding: HOEDTKE

Final UHV Conditioning & SAT: 
DESY & XFEL

Pictures & details courtesy of D. LaCivita (Mech. Eng. Group)

Apple - X Helical Undulator e--beam Vacuum Chamber
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Reference cases. 

[Photon Beamlines]
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Photon Beam Transport System

According to XFEL UHV Guidelines.

Outsourced manufacturing and cleaning.

“Particle free“  specifications (ISO Class 5/6).

Sectorization & Mobile clean tents.

In-situ conditioning (specific cases): wet-cleaning, baking, plasma cleaning… 

Hundreds of meters beampipe (flanged and in-situ orbital-welded sectors)

Standard vacuum components:

Pumping Stations

Beamline Pumping equipment (mechanical, SIP’s, NEG’s)

Controller for pumps, gauges…

Gauges, RGA‘s,…

PLC Control system (racks, terminals, interfaces).

PLC terminals

Power supplies, connectors, cables

Controller for pumps, gauges…
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Awarding Procedure: International Call for Tender.

Appointed company: TRINOS-PFEIFFER.

Some details:

2800 m in total, different lengths, diameters, port 

configurations, etc. 

Manufacturing according to European XFEL

drawings.

Surface conditioning and cleanroom packing by

a separate contractor (3-way coordination project).

Components delivered “ready for installation”.

Batch delivery: aprox. every 6 months.

Long 18 m pipes: onsite welded.

Case of Success: Industrial Partnership for Vacuum Pipeline delivery. 
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Pictures & details courtesy of D. LaCivita (Mech. Eng. Group)

X-Ray Optics: SASE3 Soft X-Ray Monochromator System

Award Procedure: International Call for Tender.

Appointed company: FMB Berlin.

Gross Investment (optical component excluded): 400 k€

Project development timeline:

1st half 2016: Design is Finished

2nd half 2016: Production starts.

Spring 2017: FAT.

3rd Quarter 2017: On-site delivery.

End 2017: SAT.

Some further details:

Estimated Engineering effort ranged up to 40% of R&D costs/investment.

Rest of investment devoted to manufacturing, integration, small modification, testing & qualification.

After beginning of operation, “on-demand” servicing (quotation-based).
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Reference cases. 

[Experimental Endstations]
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In-kind contribution.

Complete instrument delivered by Denmark

National appointed company: JJ X-Ray.

FXE Instrument: In Vacuum Experimental Hutch Beam Transport System.
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International Call for Tender.

Conceptual Design: XFEL MID Instrument & ESRF. (1 year)

Awarded company: PINK GmbH Vakuumtechnik

Gross Investment: 1,2 M€.

Project time scope: Aprox. 1 year. (Int. Tender to SAT)

MID Instrument SAXS-WAXS Station 

Pictures & details courtesy of G. Ansaldi (MID Instrument)
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Pictures & details courtesy of J. Schlappa & J.T. Delitz (SCS Instrument)

Spectroscopy of quantum materials

UHV (p < 10-9 mbar)

Sample Temperature Range: RT – 20 K

6 degrees of motion for the sample

In-vacuum diffractometer

Triple-rotating flange: 65 deg  ≤ 2Q ≤ 145 deg

Spectroscopy of chemical systems

Liquid-jet: 20 - 50 µm diameter

Solid sample holder

Differential pumping stage

6-way switching liquid samples

Three 2Q angles: 90, 125, 145 deg

Heisenberg RIXS (hRIXS) user consortium spectrometer.

Momentum-resolved & time-resolved resonant inelastic x-

ray scattering (RIXS) at the transfer limit

SCS Instrument: hRIXS, CHEM & XPD Experimental stations
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SCS Instrument: hRIXS, CHEM & XPD Experimental stations

Pictures & details courtesy of J. Schlappa (SCS Instrument)

User Community proposal.

Conceptual Design: UC Working Group. (1 year)

Specs. Document & Procurement via Univ. Postdam (1,5 year)

Awarded company: Bestec GmbH (Project Managing XFEL & HZB)

Gross Investment > 2 M€.

Project time scope: Aprox. 2 years. (Int. Tender to SAT & Pandemic Restrictions)
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…and beyond
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Next decade: “XFEL-2“

…only a wishful thinking for the 

moment….

…CW operation upgrade is a

more realistic mid-term goal
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Some key aspects to take away with

you today…
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The European Free Electron Laser Facility is committed to collaborate in a large extent with industrial partners.

For turn-key projects the workflow starts with the development of CDR / TDR documentation and ends with a 

SAT. 

Engineering expertise exchange is shared bidirectionally. (Fluent communication is key!!!)

The relation could range from discrete supply of standard components, up to complete projects.

UHV systems are regulated according to UHV & HV Guidelines (exception may apply for specific solutions at the 

experimental stations). 

Depending on scope further requirements may apply (materials certificate, overpressure tests…)

Compliance with such guidelines is supervised through the project development by the European XFEL Vacuum 

Group (Design & material specifications, Leak Integrity, RGA procedures, etc…).

Needs are not only future but present (securing operation, maintenance & substitution/upgrades, internal 

R&D projects).
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Thank you for your attention!


