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The European Spallation Source
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•   ESS will be the world’s best source of neutrons
for the study of materials

•   ESS will be 30 times brighter than ILL,
  the worlds’ best research reactor

•   ESS will be 10 times more intense than SNS,
  the world’s most powerful spallation source

•   ESS will produce first neutrons in 2019

   The ESS Headlines
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•  ESS will be a neutron source for the study of 
materials

•  ESS will be a long-pulse source: 5MW, 2.86ms 
pulse length, 14Hz

•  ESS will have 22 instruments when construction 
project is completed

•  ESS instrument suite is upgradeable

•  ESS will produce its first neutrons in 2019

•  ESS will cost 1479M€2008 to construct

The ESS Headlines
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An International Collaboration

Sweden, 
Denmark and Norway: 
50% of construction and 
20% of operations costs

European partners
pays the rest

5måndag den 25 mars 2013



ESS AB
in Lund
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2010 - ! ESS Company set up

2010 - 2012 !Technical Design Review
2010 - 2012! Pre-Construction & Site Planning
2009 - 2012  !Licensing and Planning
2010 - 2012! Finalisation of international negotiations

2013 - 2019 !Construction Phase - 7 instruments
2019 - 2025 !Completion Phase - all 22-33 instruments in place

2026 - 2066 !Operations Phase
2066 – 2071!Decommissioning Phase

Time Plan

7måndag den 25 mars 2013
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2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2065

ESS Programme

PRE-
CONSTRUCTION

CONSTRUCTION

OPERATIONS

DECOMM

ACCELERATOR
DESIGN

ACCELERATOR
PREPARE TO BUILD

ACCELERATOR
CONSTRUCTION

ESS COMMISSIONING (INSTRUMENTS)

programme phases

ESS sub-projects

Time Plan
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ESS | ESS update…and diffraction |  2012-04-26 |   Paul Henry

2011

The ESS Site
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z

23 October 2012 

The ESS Site
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Long-Pulse Principle
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Long-Pulse Principle
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Long-Pulse Principle
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• Currently in Pre-Construction Phase
– governed by 17-nation MoU signed in February 2011
– Design Update Project: ends with submission of agreed deliverables in February 

2013
– Founding Agreement in negotiation

• Design Update Deliverables
– Executive Report
– Programme Plan
– Design Proposal
– Conceptual Design Report
– Technical Design Report
– Project Specification for Construction Phase
– Preliminary Project Specification for Operations Phase
– Preliminary Project Specification for Decommissioning Phase
– Transition Plan –Construction to Operations
– ESS Framework Project

– Detailed Budget and Cost Book
– Risk Management Plan

Design Update

16måndag den 25 mars 2013



2012-13 Milestones

Q1, 2012 Q2, 2012 Q3, 2012 Q4, 2012 2013

Executive Report
Programme Plan
Technical design Report
Project Specifications, Construction

Prel. Project Spec., Operations
Prel. Project Spec., De-comm.
Transition Plan to Operations
Budget and Cost Book
Risk List Summary

ESS Framework Project (QMP)

ESS Board Meetings

STC meetings
AFC meetings
SAC meetings
TAC meetings

03-23 08-03 11-01 12-03

03-19 06-11 10-01 12-03 01-21

06-25 10-01 10-29 12-03

06-11 10-29 01-21

10-01 01-01

10-01 01-01

10-0108-15 01-21

06-11 10-01 12-03 01-21

01-23 07-02 10-01 12-03

03-31 06-30 09-30 12-31

01-21

05-10/11 09-13/14 12-17/18

07-02/03 11-13/14

06-07/08 11-29/30

06-27/28 11-14/15

01-11/12

04-12

03-21/22

02-15/17

02-08 03-20 04-24 06-04 08-14

08-24

10-24 11-16 01-18
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ESS Technical Design Report
ESS Technical Design Report

Editors: S. Peggs, R. Kreier, ...

Contributors: K. Andersen, et cetera .....

Figure credits: Advanced Cyclone Systems, et cetera .....

*** THIS INTERMEDIATE DRAFT IS ***
*** UNDER ACTIVE DEVELOPMENT ***

October 31, 2012

DRA
FT

 3

ESS Conceptual Design Report

Editor: S. Peggs.

Contributors: K. Andersen, D. Argyriou, K. Batkov, C. Böhme, S. Bousson, I. Bustinduy, C. Carlile, P. Carls-
son, L. Celona, M. Comunian, H. Danared, C. Darve, P. Deen, M. Dell’Anno Boulton, R. De Prisco, G. Devanz,
R. Duperrier, D. Ene, M. Eshraqi, S. Gammino, M. Göhran, S. Gysin, H. Hahn, R. Hall-Wilton, H. Hassan,
K. Hedin, W. Hees, P. Henry, A. Hiess, A. Jackson, P. Jacobsson, A. Jansson, A.J. Johansson, C. Kharoua,
O. Kirstein, E. Laface, G. Lanfranco, R. Linander, M. Lindroos, S. Molloy, J. Malovrh, D. McGinnis, F. Mezei,
P. Nilsson, E. Noah, E. Oksanen, C. Oyon, S. Pape-Møller, T. Parker, J. Persson, S. Petersson Årsköld,
F. Plewinski, B. Pottin, A. Ponton, P. Radahl, K. Rathsman, M. Rescic, T. Rod, R. Ruber, P. Sabbagh,
R. Seviour, S. Skelboe, A. Steuwer, J. Stovall, M. Strobl, A. Takibayev, L. Tchelidze, A. Tibbelin, G. Trahern,
H. Wacklin, L. Zanini, R. Zeng.

Figure credits: Advanced Cyclone Systems, Australian Nuclear Science and Technology Organisation, G. Cas-
tro, A. Class, T. Davenne, Ch. Densham, M. Christensen, Deutsches Elektronen Synchrotron, Dresser Roots,
European Organisation for Nuclear Research (CERN), J. Fetzer, Forschungszentrum Jülich GmbH, J. Gardner,
S. Gordeev, G. Hees, A. Houben, Institute of Complex Systems, Institut Laue-Langevin, M. James (ANSTO),
Japan Atomic Energy Research Institute, Karlsruher Institut für Technologie, W. McHargue (SNS), National
Institute of Standards and Technology, National Physical Laboratory, T. Oku (RIKEN), M. Puls, Rutherford
Appleton Laboratory, SKF Magnetic Bearings, Spallation Neutron Source, R. Stieglitz, Technical University
München, TESLA, XFEL.

Feb ’12

•ESS TDR due in Feb’13
•Significant increase in maturity and detail
•Input to governmental agreement
•Will serve as a baseline for construction

18måndag den 25 mars 2013
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ESS Technical Design Report

Release 2.0
February 5, 2013

•available soon

19måndag den 25 mars 2013



The Reference 
Instrument Suite
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Instrument Selection Process
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2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027

	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  Construc*on

Opera*on

3

4

2
3

2
3

3
2

Instrument	  Development

Instrument Timeline
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• First contact and preparation of work unit
• Incorporation into the ESS programme
• Development of conceptual design
• Instrument proposal is submitted to ESS (end-October)
• Review of instrument proposal

– Internal evaluation: boxes filled in, technical groups, crazy concepts
– External evaluation: STAPs
– criteria: impact, demand, performance, uniqueness, technical 

maturity, cost
• Detailed feedback and revisions (end-February)
• Decision on instrument construction (SAC, StC, ESS management)

Instrument Design & Selection

23måndag den 25 mars 2013



Instrument Work Units

• ca. 40 instrument concepts at the present time

24måndag den 25 mars 2013



• Assembly of instrument project team
– lead scientist (overall responsible)
– lead engineer
– planner

• Lead scientist
– develops performance specifications
– most likely one of the proposers
– needs to be based in Lund (ESS staff or seconded)

• Lead engineer
– develops engineering & technical specifications
– needs to be based in Lund (ESS staff or seconded)

• Planner
– develops cost & schedule
– fills in Work Breakdown Structure

• Phase 1:
– Break down work into Work Packages
– Identify construction partners for each WP

– priority given to proposing team
– Assemble Instrument Advisory Team
– produce preliminary engineering design, costing and WBS

– MS: move forward with approved baseline design, cost and schedule

Instrument Construction Process (1/2)

25måndag den 25 mars 2013



• Phase 2
– Final engineering design and installation plan
– MS: engineering review

• Phase 3
– Construction and installation
– MS: safety systems review

• Phase 4
– Beam testing and cold commissioning
– MS: readiness for hot commissioning

• Commissioning and Operations

Instrument Construction Process (2/2)

26måndag den 25 mars 2013



Instrument Construction Proposals

Submission of Instrument Construction Proposals (version 1)O

N

D

J

F

M

A

M

J

J

20
12

20
13

Feedback from STAP and Internal Reviews

Submission of Instrument Construction Proposals (final version)

Review: STAP, internal review

Review: STAP, internal review

Question & Answer sessions for internal reviews

Presentation to SAC of proposals and STAP recommendations 

Decision on Instrument Construction Proposals

Revision of Proposals

Start the Instrument Construction Projects

Initial 2012-13 round
27måndag den 25 mars 2013



Instrument Work Units

2012-13
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ESS Instrument Proposal Round 2013
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Detector system 

The detector system consists of three 60 x 60 cm detector units that can be translated along 
the sample-detector axis. That axis can then be rotated about the 2! angle, such that the 
detectors cover a continuous range in solid angle in the normal situation. In some cases the 
detector distances could be changed individually for example to collect low-resolution data at 
low scattering angle.  

In order to reliably integrate reflection intensities by profile fitting, the diffraction spots have 
to be observed in multiple detector pixels. With crystal sizes ~0.3 mm, the spot sizes (Figure 
2, Table 1, Table 2) are still <1 mm, which calls for a ~0.2 mm spatial resolution to spread 
the spots over several pixels. This value is consistent with the 0.25 mm readout pixel size 
typically used at e.g. LADI-III. The active detector area of 1.08 m2 with 0.2 mm pixel size 
gives rise to a total of 27 million pixels. The flexibility in detector geometry allows a solid 
angle coverage comparable to LADI-III at a short detector distance (Figure 4, left) and the 
possibility to resolve very large unit cells by increasing the detector distance. The time 
resolution required from the detector units is only in the order of 1 ms, which is not a 
limiting factor for the technologies proposed (see below).  

 

Figure 4 The detector geometry illustrated as a function of crystal-detector 
distance and the total scattering angle covered in the horizontal plane. 

Instrument simulations 

We have studied the performance of the instrument concept with Monte Carlo ray-tracing in 
the McStas package using the calculated  structure factor amplitudes for perdeuterated 
rubredoxin (P212121, a=33.920 Å, b=34.928 Å, c=43.532 Å). The results agree qualitatively 
with the analytical calculations, but in order to simulate enough neutrons scattered by the 
crystal in reasonable execution times, we are simulating large crystals (25 mm3) and in 
addition artificially increasing the Monte Carlo weights for the neutron rays scattered by the 
crystal. Therefore the simulation results are not quantitative in terms of the absolute 
reflection intensities. 
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•Closed october
•4 proposals received
•Up to 3 instruments chosen by mid 2013
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advantage of the bi-spectral extraction opportunity at ESS in order to satisfy the wavelength 
band requirements ranging from 1Å (e.g. Bragg edge strain mapping [1-11]) to well above 
10A (e.g. mapping of small angle scattering [18-22]). 

On the basis of this principal concept [10,11] the ODIN beamline is to be specified in detail, 
which will be described in the following paragraphs. 

 

Fig. 5 Basic idea of chopper set-up (here with one fold pulse suppression and WFM in 
operation)(compare [8,15]) 

 

Fig. 6 Basic idea of ODIN guide system [11] 

 

1.3.3. Specification 

This section provides preliminary specification and descriptions of all major components of 
the instrument and their functionality based on experience and analytical considerations. In 
some cases also alternative solutions have been taken into account, especially when the 
preferred solution has been judged to bare significant (technological) risk. These risks and 
alternative solutions including potential tradeoffs will be discussed in the corresponding 
section 3.5. 
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Instrument Work Units

2012-13
2013-14
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Instrument	  Development

Instrument Timeline – guess 1
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Instrument	  Development

Instrument Timeline – guess 2
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Thank You!
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