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Data Management and Software Centre
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COBIS, Copenhagen University North Campus

. . . egs . . pe From Lund to Copenhagen, and Back Again
PrO\"de World Ieadlng SClentlflc SOftware and SClentlflc The figure illustrates a typical data flow fora ngtmnscarteringexperiment.Eagl

- - arrow in the graphic corresponds to a key area of scope within the DMSC.
computing support for neutron scattering at ESS

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

Scientific Software
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.

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

Data center operations

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
Reduce near to real time as possible.

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.

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

User support Visualise

Support ESS users with
data treatment and

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

imental data.
analysis.
Data Flow / Experiment Control Iterative Workflow
Akey objectiveisto build in from the start the capability for The circle in the graphic represents the iter-
the interconnected software systems to control the exper- ative workflow of scientific modelling and
iment. The lines connecting parts of the data flow ta the visualisation of model and experimental data

experiment control represent this functionality. that is often used.
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The ESS journey
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Delivering the world’s leading facility for research using neutrons

2025

Construction
phase complete

2014

Construction starts
on green field site

2023 |
- | Start user program g

2008
¢ Decision to site
1 ESSin Lund

T
2019

Start of initial
operations phase

2012 [EF S
ESS design update |
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ESS is more than 50% complete.
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Proceeding according to plan

HOS5 Primary i HOG6 Distribution

Substation Hall3 Substation HO1 CUB
Building Building ready

GO02 Klystron

G04 Cryo Gallery
Compressor B DR

Building .....................

H10 Sprinkler
Building

GO01 Linac
Tunnel
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The facilitiy contains of a large amount of buildings, from the Front end building with the Ion source to the Guard House. We have 75 ha of land in total. When the construction of a building is finished, it is handed over to ESS for installation of equipment. 
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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%

13 European Member Countries
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Unique international project
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With unique cooperation among nations and leading research insitutes

Aarhus University

Atomki - Institute for Nuclear Research

Bergen University
CEA Saclay, Paris

Centre for Energy Research, Budapest
Centre for Nuclear Research, Poland, (NCBJ)

CNR, Rome

CNRS Orsay, Paris

Cockcroft Institute, Daresbury
Elettra — Sincrotrone Trieste
ESS Bilbao
Forschungszentrum Julich
Helmholtz-Zentrum Geesthacht
Huddersfield University

IFJ PAN, Krakow

INFN, Catania

INFN, Legnaro

INFN, Milan

Institute for Energy Research (IFE)
Rutherford-Appleton
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Laboratory, Oxford(ISIS)

Kopenhagen University

Laboratoire Léon Brilouin (CEA/CNRS/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

Technical University Munich

Science and Technology Facilities Council
UKAEA Culham

University of Tartu

Uppsala University

WIGNER Research Centre for Physics
Wroclaw University of Technology

Warsaw University of Technology

Zurich University of Applied Sciences (ZHAW)
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ESS is unique in many ways. One of those is the magnitude of collaboration going on with more than 100 institutions all over the world, resulting in the construction of the world leading neutron source for materials research.
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Collaboration project 53 | e,

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)

Helmholtz-Zentrum Geesthacht
Huddersfield University
IFJ PAN, Krakow
INFN, Catania
INFN, Legnaro
INFN, Milan

Institute for Energy
Research (IFE)
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A global science hub o) mom,
ESS, MAX IV, Science Village Scandinavia
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Top left corner: The ESS Campus, ready in 2021. In the middle, MAX IV and below that the first building in Science Village, Space, with reception area, exhibition area and rooms for our visiting users.
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Neutron science

Environment Medicine
and climate and health Electronics and IT
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I Wider ranie of aiilication areas I

In Operandi
Advanced
Energy Devices
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Neutron facilities — reactors and particle driven
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CP-1		Chicago						USA
CP-2		Chicago						USA
X-10: 		Oak Ridge, 						USA
NRX: 		Chalk River, 						USA
MTR: 		Idaho, 						USA
LVR: 		Rez, 							Czech Republic
HIFAR: 	Sydney 						Australia
NRU: 		Chalk River, 						USA
HOR		Delft							Netherlands
SAFARI-1	Pretoria						South Africa
HFBR: 	Brookhaven,						USA
HFIR: 		ORNL, Oak Ridge, 					USA
NIST: 		National Inst. for Stds and Tech. Gaithersburg, 	USA
ILL: 		Grenoble, 						France
JEEP II	Kjeller							Norway
MARIA	Swierk						Poland
ORPHEE	LLB Saclay						France
Dhruva: 	Mumbai, 						India
RSG: 		serpong, 						Indonesia
SINQ: 	PSI, 							Switzerland
JRR-3: 	Tokai, 							Japan
ES-Salam	Algiers						Algeria
HANARO: 	Daejon KAERI, 					South Chorea 
ETERR-2	Cairo							Egypt
FRM-II: 	Munich, 						Germany
OPAL: 	Sydney,						Australia
CARR: 	Beijing 						China
PIK: 		Gatchina, 						Russia
ZING-P	Argonne						USA
WNR		Los Alamos						USA
KENS		Tsukuba						Japan
IPNS		Argonne 						USA
IBR-II		Dubna							Russia
LANSCE	Los Alamos						USA
ISIS		Oxfordshire						UK
SNS		Oak Ridge						USA
JPARC	Tokai							Japan			
CSNS		Beijing						China
ESS		Lund							Sweden


More reactor sources exist across the world….
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M aKeS' new measurements possible
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An Innovative Target Station that
can host >30 instruments 4 time (ms)




NSS Neutron Instrument positions 0@‘
ESS Lead Partners for instrument construction

133 Helmholtz-Zentrum A 1)
i1 Geesthacht =\ 1 Institute
ntrum fiir Material- und Kustenforschung

BEE

achrische Universiti Minchen

c-spec IS
b o (AT
» BIFROSTS =Y (G
-MIRACLES

) JULICH > Mmlc, o)

REAﬁ-f‘ /- HEIMDAL /u

= AMRHUS UNIVERSITET
e ™

Seieras & Technology Faclities Councll

<= SIS
@s:;::a:'.td..a, VESPA
Ricerche

Soberae & Technology Faciites Councll

< ISIS

management syste
S Instrument Layout (December 2016)



	The European Spallation Source
	Vision
	Organisation and People	
	Organisation chart
	Data Management and Software Centre�
	The ESS journey
	Facility outline
	Financing includes cash and deliverables
	Unique international project
	Collaboration project
	A global science hub
	Capabilities
	Neutron science
	Neutron science needs to push the boundaries
	Neutron facilities – reactors and particle driven
	ESS High level design
	NSS Neutron Instrument positions

