2003

The first concept
design is finalised

2009 2010 2013 2014 2015 2022 2024 2025 2026 2027 2028

Decision to site ESS in Lund (Sweden) ESS becomes ESS AB, a publicly ESS Technical Design Start of construction ESS becomes a Civil construction in Accelerator First neutrons - the First scientific End of the current phase of
and its DMSC — Data Management held company with 75% of its Report completed of the ESS site, Lund European Research Lund completed completed first proton beam experiments the construction project and
and Software Centre in Copenhagen stock held by Sweden and 25% Infrastructure strikes the target start of operations
(Denmark) by Denmark. Consortium (ERIC)

Introduction to Science Directorate
and update

Common STAP meeting October 2025

GIOVANNA FRAGNETO
2025-10-23



How ESS works

Long-pulse driven by linear accelerator pulse length 4 i
2.86 milliseconds

TONNES = TARGET WHEEL

-

TUNGSTEN

14 Hz, 0.80 2 GeV, 25 MW proton beam power

NEUTRON
BEAMS

High energy neutrons are
released from the target.

The neutrons are slowed
down, focused and sent
down the beamlines.

EXPERIMENTAL
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e HETRUMERT instruments, the researchers can
use them to explore materials
down to an atomic level.
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Long-pulse Performance and Flexibility @

ESS 5MW
2018 design

Possibilities of pulse shaping
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updated engineering model

Brightness (n/cnt/s/sr/A)

ISIS TS1 ISIS TS2
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Spallation and time of flight at ESS

Broad energy range from spallation & moderation process@
Effective for 0.2-200 meV.

Length of instruments determined by science case.

14 Hz pulses. AT = 71 ms
1) Short instruments = broad AA, long instrument = narrow AA

Distance Short instruments = broad energy/spatial regime

Long instrument = narrow energy/spatial regime
_q_, 2 A 5 A 20 A+ 2A 5A 20 A+
W

loderator

TOF ) timi



Andersen, K. H.Argyriou, D. N.; Jackson, A. J. et al. The Instrument Suite of the European Spallation Source.
Nuclear Instruments and Methods in Physics Research Section2020, 957, 163402.
https://doi.org/10.1016/j.nima.2020.163402.

Neutron Instruments @

15 instruments + Test Beamline

Diffractometers (DREAM, MAGIC, HEIMDA)L

SANS (oKl, SKAD)

Reflectometers (Estia, FREIN

Imaging (ODIN)

Engineering Diffraction (BEER

Macromolecular Crystallography (N X)

Spectrometers (CSPEC,-REX BIFROST, MIRACLES, VE$PA

North Sector

Novel detector technologies and geometries
Complex pulseshaping

Shared neutron bunker d common space for components
Common timing system for facility

Single controls infrastructure (EPICS)

Control and data recording running remotely from instrument

|-



https://doi.org/10.1016/j.nima.2020.163402

Beam on Dump on 18 May @

A major milestone on ESS Road to Science

For the first time, protons have travelled the full
542.5 metresthrough the ESS accelerator and
beam transport system at the correct energy (800
MeV)d from the ion source all the way to the
tuning beam dump.

This achievement is clear proof that the
accelerator and its many subsystems are
operating together as a fully integrated machine.

lon ! :
LEBT MEBT Superconducting Linac HEBT ——’w




Beam on Dump on 18 May

A major milestone on ESS Road to Science

~ « Parameters as of today
— Current: ~6 mA (62.5 mA) 61

— Pulse length: 5 ps (2860 ps)
4G — Rep rate: 1 Hz (14 Hz)
— Energy: ~800 MeV (880 MeV)
~ — Power: ~24 W (2.2 MW)
— Transmissions (>1-1E-4)
* >95% to HEBT
g * <80% to Dump
' _‘f.' * What's needed to go up in power?
— Improve energy and transmission.

\S] N S

Current [mA]

—
L

0

— Additional protection and RF functionalit ~ ®** 6.400 6405
Time [ms]

Charge : —0.000 uC
Size 1 27.8 X 20.9 mm




ESS Target layout

Moderator and

reflector Rotating solid tungsten target

proton beam

instrumentation plu g __ monolith vessel 36 sectors

Mass, total 11 tonnes, whereof 3 tonnes of W
Rotates 23.3 rpm, synchronized with pulsed proton beam 14 Hz

Helium cooling of

target material
U Mass flow 3 kg/s
U Pressure 11 bar

Temperature inlet/outlet
40 AC/240 AC
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Instruments i

BEER cave progresses e
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"Preparing for scientific Completion of first instruments,

, software and sample
output with neutrons e P

Intensive recruitment of

TOTAL PUBLICATIONS PER YEAR scientific and support staff
combined with continuous

organisational restructuring, for

dri ving ESSOs tr .

a useroriented service facility

and stable, steady-state

operations.

Hot commissioning team set-up

User access preparation
(policies, physical access,
training, &)
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Diffraction and
Imaging

— BEER

— DREAM

— HEIMDAL

— MAGIC

— ODIN

— TBL

Large Scale
Structures

— ESTIA

— FREIA

—  LOKI

—  NMX

— SKADI

Science
Directorate

Research Coordination
Office

Data Management

Spectroscopy and Software
Center
Bl
— CSPEC
Bl Data Analysis and
Modelling
— MIRACLES
L \VVESPA Scientific
Information
Management
Systems
INSTRUMENT

~ DATA SCIENTISTS

ti
/g

Scientific Support

Sample Environment

Support Laboratories

Deuteration

Hall Coordinators

The Science Directorate is in charge of
completing and commissioning the instrument:
and delivering science and the user programm

Neutron Scattering

Systems

Chopper

Detector

ECDC

B Motion Control and

Automation

NSS Planning and
Coordination

Technical Projects
12




Continued reorganisation towards operation

Several hirings In progress for instrument operation and support

‘Glovanea Fragneto
Ecience Director
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The Scientific Evaluation and Access
Policy aligns with the policy for user
scientific publications and the policy
for scientific data. Approved by
Council in June 2025.

The policy for scientific publications
received ESS Council approval in
2022.

A revised policy for scientific data
was endorsed by SAC has been
approved by Council in June 2025

These three policies define the
conditions for usage of ESS

Scientific
Evaluation and
Access Policy

Policy for User ' Policy for

Scientific

Publications Scientific Data




Access to Neutron Instruments @

200 days/year of neutrons produced by the machine

3% quick access
3% discretionary access
<5% industrial access

User programme to be offered to member countries proportionally to

their financial contribution to the facility

Excellent science from non member countries will be possible via discretionary
access

ESS staff are invited to use the peer review process



Community reach & impact @

Main highlights since April

200+ visits hosted by the Science Directorate reflect our strategic visibility and active
engagement with academia, industry, and research partners

7 guest seminars
160+ participants attending the ESS Instrument Roadmap for future instruments webinar

DMSC hosted SciCatCon 2025, a key community meeting for users and developers of the
SciCatmetadata catalog, focusing on user feedback, deployment, and data curation.

International Conference on Neutron Scattering (ICNS2025)

800 delegates

500+ participants visited ESS with a focus on instruments

80% rated the visit 5 out of 5

73 ESS staffcontributed through talks, posters, and informal sessions
5 mini-symposia

3 satellite workshops

To come: ESS/ILL User Meeting/October 2025




Building talent initiatives @
Main highlights since April
DMSC Summer School - hands-on training in the complete ESS Data Pipeline and on

modern data practices. Aimed at supporting the next generation of researchers in making
the most of their neutron data.

NNSP/SwedNess 6 8" Graduate School on Neutron Scattering with 2-day lectures at ESS,
Incl. tour

Young Researchers Science Day 0 participation of ESS featuring talks, breakout sessions,
and a poster mingle across diffraction, imaging, and spectroscopy.

First science post -docs internal call 6 awarded to start in 2026

Formal framework to guide and support the supervision of students hosted at ESS , which
Includes two key documents:
ESS Policy on Supervising PhD Students

ESS Rules for Supervising PhD Students



https://chess.esss.lu.se/enovia/tvc-action/validVersion?versionObjectId=21308.51166.36013.62948&inline=true
https://chess.esss.lu.se/enovia/tvc-action/validVersion?versionObjectId=21308.51166.11334.57270&inline=true

NSS update

On behalf of Rob Connatser



