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Neutron science
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ESS Mission: EuRoPeA
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Build the world’s brightest neutron source
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1843 IVI€ construction cost

5 MW world’s most powerful particle accelerator
15 experimental stations
20 x more sensitive on average than today’s best
800 experiments per year

2023 first science for users



2012
ESS Design Update Phase
Complete

2003

European Design of ESS
Completed

ESS Construction
Phase Complete

ESS Starts
User Program

Start of Initial
Operations Phase
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Financing includes cash and deliverables

The European Spallation Source ERIC established in 2015

Host Countries Sweden and Denmark

Construction 47.5% Cash Investment ~97%
Operations 15%

Non Host Member Countries

Construction 52.5% In-kind Deliverables ~ 70%
Operations 85%

15 European Member and Observer Countries
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ESS In-kind Partners

ISIS - Rutherford-Appleton Laboratory, Oxford
Laboratoire Léon Brilouin (LLB)

Lund University

Nuclear Physics Institute of the ASCR

Oslo University

Paul Scherrer Institute (PSI)

Polish Electronic Group (PEG)

Roskilde University

Tallinn Technical University

Technical University of Denmark (DTU)

Forschungszentrum Julic
Helmholtz-Zentrum Geesthacht
Huddersfield University
IFJ PAN, Krakow
INEN, Catania

INFN, Legnaro
INFN, Milan .
Institute for Energy
Research (IFE)
.,



ESS Lead Partners for
instrument construction

Consiglio VES PA

Nazionale delle
Ricerche

ESS Instrument Layout (December 2016)

+ 04 Helmholtz-Zentrum
:1% Geesthacht 1 wi Institute

( ; \ EUROPEAN
SPALLATION
SOURCE

Nuclear Physics

—
Qs

\

MIRACLES >
=MA C

-

HEIMDAL P2

AARHUS UNIVERSITE

ESS In-Kind Part
on sample envirc




Data Management and Software Centre
COBIS, Copenhagen University North Campus
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Provide world leading scientific software and
scientific computing support for neutron
scattering at ESS

Scientific Software

ESS experiment control system, Data acquisition, Data
correction software, visualization, and software to model and
analyze experimental data sets.

Data center operations

Store and catalogue ESS datasets, provide ESS users remote
access to their data, computing for live data correction, and
analysis software during and after experiments.

User support Y

Support ESS users with
data treatment and
analysis.

coBis

From Lund to Copenhagen, and Back Again

The figure illustrates a typical data flow for a neutron scattering experiment. Each

arrow in the graphic corresponds to a key area of scope within the DMSC.

Experiment
Control

Reduce

Visualise

Data Flow / Experiment Control

Akey objectiveisto build in from the start the capability for
the interconnected software systems to control the exper-
iment. The lines connecting parts of the data flow to the
experiment control represent this functionality.

The team of users configure the components of the instrument and sample
environment using an experiment control system that interfaces with the
neutron instrument components through the ESS EPICS network.

Data are taken in event mode whereby the individual detector counts are
tagged with useful experimental metadata to create a dataset. The list of
events and metadata are aggregated in software and broadcast over a
network in a cantinuous stream of data that external software systems can
utilise.

The raw data are transformed and corrected from the base unit of the instru-
ment to a data type that is scientifically useful and valid. One of the key
objectives of ESS is to take the large volumes of data and process them in as
near to real time as possible.

The representation to the beamline users of a scientifically meaningful display
of the corrected data.

A scientific model is generated in order to scientifically interpret the exper-
imental data.

Iterative Workflow

The circle in the graphic represents the iter-
ative workflow of scientific modelling and
visualisation of model and experimental data
that is often used.
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Accelerator & Klystron Gallery
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Mock-up of waveguides in stub N0

Mock-up stub
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Progress on RF Test Stand 2 in o) o
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G02

=+ [} Installation of Racks,
28 | §Cable Trays and Power
Distribution
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December 2017
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Target Monolith Overview

November 2017
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ESS schedule
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2,500

2,000 1 —Earned
—Actuals

1,500 - —Scheduled

Vﬂlue (M€Real \'Ear)

ESS Project is 40.2% complete

1,000 Schedule tension - in-kind deliveries.
Rebaselining schedule in Q2 2018.
| Beam on target date likely to slip.
>00 2021 for instrument commissioning
should be maintained.
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SPACE Building: Reception, exhibition space,
guest house for MAX IV and ESS (~100 rooms),
office and meeting space, restaurant
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Thank you!

@johnwomersley @essneutron europeanspallationsource.se



