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South

15 instruments under construction
User Operation starting 2027
22 instruments complete > 2030



Project status
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§ All 23 buildings finalised 2022
− On time in accordance with 2018 baseline

§ Accumulated schedule slippage and extra 
costs for project as a whole

§ Delays and costs caused by pandemic and 
technical challenges

Time and costs update

2022-10-20



Project rebaselined
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§ Thorough reassessment of schedule and 
additional costs 

§ Completion at earliest possible date in 
most economical way

§ Revised plan entails a two-year-delay
− Full operation & open for users 2027
§ The construction scope unchanged; 
− 15 instruments & 2MW accelerator

Time and costs update

2022-10-20



Accelerator



Accelerator commissioning achieved the next 
planned step
Beam through DTL-1 at design peak current

3.5 mA, 5 us, 1 Hz

60 mA, 5 us, 1 Hz

2021 Jun Aug Oct Dec Feb Apr Jun

First RF pulse to the RFQ
09 June 2021

Re-establish beam to the LEBT
10 November 2021

First beam through the RFQ
26 November 2021

First nominal current 
beam through the RFQ
12 March 2022

First RF pulse to DTL1
02 March 2022

First beam through DTL1
01 June 2022

First nominal current 
beam through DTL1
01 July 2022

2022

REPORT FROM THE TECHNICAL DIRECTOR 102022-09-28 Normal conducting part



Accelerator
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crymodule test 
installation test
• Transport
• Alignment
• All connections
• Cabling

Lead to master 
installation plan

Cryomodule delivery 
and testing underway

The full Cryodistribution system is now installed and 
connected to the Accelerator Cryoplant

Testing of leak tightness and controls under way for 
first cool down before Christmas 2022

2022-09-28 DG UPDATE superconducting part



Target



Target Vessel, Target wheel

CONTENT& SOCIAL MEDIA/INDRESSA GUSTAFSSON 13

neutron beam port blocks welded to target vessel, all tests passed 

2022-10-20



Target Monolith

Several layers of the monolith inner shielding have been installed. The blocks closest to the center 
of the vessel have channels for the cooling-water. Seen in the middle of the picture is the so-called 
bucket, in which the Moderator & Reflector Plug will rest2022-09-28 DG UPDATE 14



Target Monolith

All shielding outside the 
monolith vessel is in place. 
Roughly 1700 tonnes in the 
form of stacked cast iron 
blocks.



Neutron Beam Extraction System

Eight Neutron 
Beam Port Inserts 
have arrived to 
site, TBL, LOKI, 
ODIN, FREIA, 
DREAM, ESTIA, 
SKADI and VESPA. 
They are in 
different stages of 
being equipped 
with their internal 
Optics Assemblies

A test installation of a 
Neutron Beam Port 
Plug was successfully 
conducted to confirm 
the alignment 
accuracy and learn 
how to efficiently 
install the 42 items.

2022-09-28 DG UPDATE 16



Target Systems

The thorough testing and 
commissioning efforts of the 
Cryogenic Moderator System are 
ongoing. A cooldown to 17 K has 
been performed successfully.

The moderator/reflector unit was delivered to 
the site. It is now awaiting the test assembly 
integrated with the Target Wheel in the 
Mock-Up and Test Stands.

2022-09-28 DG UPDATE 17



Instruments

DREAM

NMX

T-REX
MAGIC

HEIMDAL

SKADI

VESPA

FREIA

ESTIA

ODIN

BEER
CSPEC BIFROST

MIRACLES

LoKI



Instrument Highlights
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Significant progress on site for LOKI & DREAM

2022-09-28

Right: ODIN  

LOKI: cave base done & wall elements being installed, hutch roof on-going,
DREAM: in-cave installations (Sample stage), T0 chopper SAT done

DREAM 

LOKI



Instrument Highlights
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Significant progress on site for ODIN & BIFROST

2022-09-28

ODIN:      Cave Base slab completed, delivery of walls, roof & sliding  
doors on-going. Hutch completed. In-bunker installations of 
chopper supports and guides completed.

BIFROST: bandwidth chopper installed and commissioned, in-bunker 
guides installed, in-cave installations of sample stage and 
false floors

BIFROST

ODIN



Sample Environment
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Low Temperatures and Magnetic Fields

High Pressure

Mechanical Processing and High 
Temperatures

Soft Matter, Surfaces and Interfaces

Physical Chemistry 

Control Integration

Technical Support

2022-09-22



Data Management and Software Center (DMSC)
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Scientific computing at a modern science facility

2022-09-22

User office 
software

Experiment 
control

Stream 
events & 
meta data

Data 
reduction & 
visualization

Data analysis FAIR Data 
management

Technique
specific

Including
• Compute infrastructure
• Remote access to compute infrastructure & 

services
• Live data reduction and visualization 
• Live analysis for some techniques

Plus
• Support for and with instrument simulations
• User support for scientific computing 

(Instrument Data Scientists)
• Materials and molecular modelling and 

simulations (not prioritised so far)

NSS scope



BOT
May 2025 FS SOUP

NSS RBOT
Aug 2024

Instrument schedule
Neutron Scattering Systems (NSS) subproject

Bunker needs to be ready for ESS BOT
NSS R-BOT has more than 6 months float to ESS 
BOT (May 2025)

LOKI is tracking as the first instrument to be 
ready for HC
NSS end of project defined as Safety Readiness 
Review Completed for instrument 15

TG5 milestone is defined as Instrument ready for 
Hot Commissioning
NSS is currently tracking to have 8 
Instruments passed TG5 at the point of BOT, 
and 6 instruments passed Safety Readiness
Review

The forward-looking 

schedule is ambitious 

schedule 
contingency



Instrument Hot Commissioning
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Making Everything Work …. Towards the User Programme

2022-09-22

Component 
Commissioning 
with Neutrons

Testing and 
Calibration

Standard 
Samples & 

Round Robin

Testing End-to-End 
Experimental Chain

Early Science with 
Expert Users Instrument 

Enters User 
Programme

Safety Readiness 
Review

Activities that could 
meet “First Science” 

Milestone

Potential 
Involvement 

of 
External Experts

Tollgate 5

BOT+3-6 months

Cold Commissioning Hot Commissioning Early Science User Programme

BOT+10-12 months BOT+18-24 monthsTimeline for Early Instruments

ILL story:
Conference Dinner



Instruments 16-22:

DG UPDATE 25

Capability Gap analysis published

2022-09-28
25

1. High-Priority Capability Gaps

§ Particle Physics

§ High-Resolution Spin-Echo

2. Other Significant Capability Gaps

§ High Pressure Diffraction

§ Grazing-Incidence SANS

§ Very Fast Spectroscopy

§ Wide-Bandwidth Spectroscopy

§ High Magnetic Fields

3. Lower-Priority Capability Gaps

§ Bio-SANS

§ Hydrogenous-Sample Diffraction

§ Wide-Angle Spin-Echo

• https://europeanspallationsource.se/instruments/capability-gap-analysis

2015 Round Instrument Construction Proposal 

Revision Date 16/04/2015 
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velocity as the dependence of the scattering amplitude cancels with that of the 
interaction time. These are examples where signal and systematic effects can be 
separated by their different dependence on the neutron velocity. This is particularly 
important for measurements of the small asymmetries or rotation angles predicted in 
hadronic parity violation experiments, see [Sno00] for the characteristic time-of-flight 
dependences of several systematic effects in the NPDGamma experiment. Last but not 
least, the neutron wavelength band can be selected by choppers without losing intensity 
in the region of interest, which allows, for example, suppressing very slow neutrons that 
are not well-polarized by supermirror benders and are deflected more strongly by 
gravity. 

x Localization of the neutron pulse in space (see Figure 2): Spectrometers usually 
observe decays or reactions in a region of well-defined spectrometer response, for 
example defined by a homogeneous magnetic or electric field or good detector 
coverage. However, the neutron beam unavoidably passes transition regions where 
spectrometer response is not well-defined. This creates important systematic 
uncertainty. Some experiments [Las88, Kos89, Dub08, Mar09, Mar14] have used or will 
use pulsed beams at continuous sources, in spite of the related loss in count rate of at 
least 2 orders of magnitude, in order to measure only if the neutron pulse is completely 
inside the region of well-defined spectrometer response. Furthermore, pulsed operation 
allows removing beam-related background by measuring only during periods where the 
neutron pulse does not touch any material (as beam defining apertures or beam stop). 
Thanks to the pulse structure of the ESS, this approach will be standard at the proposed 
instrument, without large loss in statistics (less than one order of magnitude depending 
on the experiment). 

x Localization of the neutron pulse in time: A high signal-to-background ratio is very 
important for statistical sensitivity and background-related systematic effects. In pulsed 
beams, the signal arrives during a short time span which increases the signal-to-
background ratio compared to a continuous beam of the same time-averaged intensity 
(assuming similar background levels). Some background components have a time 
constant long compared to the period of the pulse structure. Examples are the beta 
decay half-life of activated nuclei (aluminum windows of spectrometers or target 
chambers) or the storage time of ionized particles in electromagnetic traps of retardation 
spectrometers as aSPECT [Zim00, Glu05]. For these components, the background level 
is proportional to the time-averaged flux whereas the prompt signal is proportional to 
the peak flux. Hence, the signal-to-background ratio increases substantially. 

Figure 2: Illustration of localization of the neutron pulse in space with PERKEO III: A 
magnetic field (blue) collects charged neutron decay products and guides them to 
the detectors (grey). Signals are only counted if the neutron pulse (green) is in the 
homogeneous region of the magnetic field, with well-defined spectrometer 
response. Beam related background due to beam collimation and beam stop 
(black) is absent, see [Mar09]. 

2015 Round Instrument Construction Proposal 

Revision Date 16/04/2015 
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Figure 7: Possible layout of the ep/n separator (overview). 

 

 

Figure 8: Possible layout of the ep/n separator: Detail of ep/n separation, magnetic filter, 

and adiabatic collimation region. The decay volume is not shown. 

 

A potential layout of the ep/n separator is shown in Figure 7 and Figure 8. The ep/n 

separator’s main component is a large assembly of superconducting coils in a single cryostat. 

Neutron decay is observed over a length of the order of 10 m within a long solenoid, the so-

called “active volume”. Electrons and protons from neutron decay are guided by the strong 

longitudinal magnetic field towards either end of the solenoid. At the upstream and 

downstream end the charged decay particles are magnetically separated from the neutron 

beam and guided towards detector systems. The neutron beam is allowed to pass straight 

through which enables precise characterization and monitoring of polarization and intensity 

simultaneously to ep measurements, improving the systematic compared to PERC. 

At the downstream end, user supplied specialized experiments will be installed at the 

charged particle beam. User spectrometers designed for PERC, like the R×B spectrometer 

NoMoS, can be coupled to the ep/n separator. Envisaged spectrometers include 

x thick silicon detectors for electron spectroscopy, 

x magnetic spectrometer for electrons and protons, 

x Wien filter for proton spectroscopy, 

x retardation spectrometer for proton spectroscopy, 

x R×B spectrometer NoMoS for electrons and protons. 

The upstream detector on the other hand is mainly required to improve systematics, but can 

also be equipped by the user to obtain a symmetric setup. In electron spectroscopy 

backscattering off of detectors is a major source of systematic errors. With this upstream 

detector backscattered electrons from the downstream detector (or any apertures) can be 

detected and corrected for. In the setup shown in Figure 7 both, upstream and downstream 

ANNI ep/n separator

https://europeanspallationsource.se/instruments/capability-gap-analysis


SCENARIOS OUTLINED IN THE 2016 ESFRI REPORT
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Pessimistic scenario: ILL operates at reduced output 
until 2023, ESS with 22 instruments beyond 2028. 
Earlier closer and/reduced operations for a number 
of medium power sources

Optimistic scenario: ILL operates until 2030, ESS 
with 35 instruments beyond 2035. 



New LENS-BrightnESS2 Landscape document

• intended to provide a common baseline

• published on  the LENS website

• hardcopy for every participant

• includes updated scenarios

Collaboration with ENSA



Conclusions

DG UPDATE 28

• Despite delays ESS has made significant 
progress

• Issues keep arising and are tackled
• Start of User Operation in 2027
• Visit this afternoon

ØESS is a once in a lifetime chance
ØThe user community will make it a 

scientific success

2022-09-28


