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A coalition of 13 European countries

Host countries

Construction 
47.5%

Operations
15%

Non host member countries

Construction 
52.5% 
(70% is in-kind)

Operations
85%

Sweden, Denmark Czech Republic, Estonia, France, Germany, Hungary, 
Italy, Norway, Poland, Spain, Switzerland, United 
Kingdom

When in operation:
2-3000 users per year
Open 24-7 (200 d/y)
~600 members of staff
~260M€ operation budget

In-kind contribution of 
Denmark for building 
and commissioning 
instruments + DMSC



How ESS works
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The technology

23.3 RPM



Neutron Science Instruments at ESS
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1 Imaging, 2 SANS, 2 Reflectometers, 5 Spectrometers, 5 Diffractometers, 1 Test Beamline 

DREAM

NMX

T-REX
MAGIC

HEIMDAL

SKADI

VESPA

FREIA

ESTIA

ODIN

BEER
CSPEC BIFROST

MIRACLES

LoKI • Expertise from all around Europe
• Instrument components designed, built, and 

tested at partner institutes
• Instruments assembled and integrated at ESS
• ESS provides core - labs, data acquisition, 

processing and management, engineering 
support, electrical, utilities, safety systems, 



HEIMDAL
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Hybrid Diffractometer: Combined Diffraction and SANS and Imaging

2023-10-05

• Real time chemical synthesis
• Fast chemical reactions and kinetics
• 2D Rietveld Neutron Powder Diffraction
• In operando fuel cells and batteries
• Texture studies
• Magnetic Materials
• Superconductor Materials
• In situ catalysis
• Single crystal diffraction of small samples
• Nano-particles and core-shell structures

Institute for Energy
Technology (IFE)

Aarhus 
University (AU)

Paul Scherrer 
Institute (PSI)

Full Technical Scope
• Bispectral Instrument
• Thermal + Cold Neutron Guides 
• Optimised Diffraction & SANS 
• 3D Neutron Imaging



BIFROST
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Resolving complexity of unconventional modes
Small samples – extreme environments

An innovative indirect time-of-flight spectrometer with multi-energy analysis



MIRACLES
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Backscattering Spectrometer

2023-10-05

Revealing dynamic processes over a wide 
energy range, it will serve life science, 
polymer science, energy materials, 
magnetism studies and much more.

Copenhagen 
University

Life sciences, molecular dynamics and water dynamics
•Degenerative diseases: Alzheimer, Parkinson, Cancer
•Protein dynamics and enzyme catalysis
•Pharmaceutical studies: drug implementation/delivery
Energy sciences:
•Fuel cells and H2 storage (hydrides)
•Proton diffusion in MOFs
•Catalysis
Polymer sciences:
•Viscoelasticity
•Morphology-performance connections in e.g. organic electronic devices
Climate change:
•Ice formation
•Portland-alternative cements (water dynamics)
Next-generation magnetic materials:
•Molecular nanomagnets
•Spin dynamics in novel magnetic materials (spin ice, large SOC)



Project Timeline

PAC.11 - REPORT FROM THE PROJECT DIRECTOR - ANDREW KIMBER 82022-05-15



BOT
April 2025 FS SOUP

NSS RBOT
Dec 2024

Instrument overview

Bunker needs to be ready for ESS BOT

NSS R-BOT has 3-4 months float to ESS 
BOT (end April 2025)

NSS “end of project” defined as TG5 for 
instrument 15

TG5 milestone (IK partner) is followed by 
Instrument SRR (NSS responsibility), which 
triggers Hot Commissioning.

NSS is currently tracking to 4 instruments 
passed Safety Readiness Review (SRR) 
at the point of BOT.

The forward-looking 
schedule is ambitious !

Short Bunker
openings

In 2026
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Key activities supported by the whole of ESS
Recent achievements

NCL up to DTL4 is in place
Beam accelerated to ~74 MeV up to DTL4 FC 
Beam commissioning done
Series cryomodule installation under way

Gallery Spoke and Medium Beta 
RF Systems under high power testing

Target

ISrc LEBT RFQ MEBT HEBT Dump

Target

75 keV 3.6 MeV 90 MeV 216 MeV 571 MeV

MBLSPKDTL HBL

870 MeV



CDS Cooldown + CM Series Installation 
5 SPK + 1 ELL CMs now in the tunnel
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Key activities and progress

2023-04-25

Recent achievements

Started reinstallation of 
inner shielding blocks into 
the monolith

The blocks reached the 
height necessary for the 
NBPIs to be installed 
thus allowing bunker 
work to start for NSS

Inserts and plugs seen 
from inside the vessel 
within pancake blocks



Shielding completed

Target Wheel

Target Monitoring Plug

Proton Beam Instrumentation Plug

Proton Beam Window

Moderator/Reflector Plug



Recent achievements
Key activities and progress

28 Feb 
2022

Moderator installation in the MUTS and subsequent cleaning of the external and internal surfaces.

Now it is inside a temporary cleanroom next to the MUTS, pending further cleaning/quality improvements.



Installation of inserts and plugs is 
progressing well, the south sector is 
complete. Next up is the east sector. 



Light Shutter System

All NBPI and windows installed and
vacuum test successful! 
First light shutter system installed



LOKI

Collimation vessel

Infrastructure and cabling
Detector system delivered



ODIN



ESTIA

Selene guide 2 mirror mounting
Cave and local crane installed



Some news from the directorate… 

Implementing changes to get ready for 
delivering neutron science:

- structure of directorate
- benchmarking instruments
- plans for user involvement

2023-10-05



Scientific Coordination and User Office
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ESS successfully hosted a booth 
with the ILL at ECNS 2023

Ensuring administrative support for science division activities

A collaboration between ESS and 
our neighbouring universities 
have won the bid to host ICNS 
2025 in Copenhagen and Lund

SCUO are working with IT to 
implement an e-library to 
provide journal access for ESS 
scientists 
A recently hired librarian will 
drive this work

User access policy to be 
validated at next Council



Sample 
environment & 
support 
laboratories

Materials and Physics Support
The MPS scope: 
- Provide sample environment systems and 

users support for low and high temperatures, 
magnetic and electrical fields, high-pressure 
and mechanical constraints, polarisation.

- Provide SES control integration of complex 
systems and mechanical integration

Chemistry and Life Science Support

The CLS scope: 
- Support laboratories (Installation/Spallation 

Chemistry)
- Sample environment for chemistry and soft 

matter
- Deuteration service
- Interaction Science

E03
E04

D04

D08



Science Directorate
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Testing & commissioning of equipment

2023-09-12



Data Management and Software Center
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Support user from proposal to publication with scientific computing tools &  services

2023-10-05

RECENT DECISION TO MOVE IT TO DTU
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Thank you!


