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ESS	
  is	
  a	
  long	
  pulse	
  source	
  
38

Figure 2.19: Single-pulse source brightness as a function of time at a wavelength of 5 Å at ESS, ILL,
SNS, J-PARC and ISIS target stations 1 and 2. In each case, the cold moderator with the highest peak
brightness is shown.

the world’s leading neutron facilities is made in Figure 2.19. The peak brightness at ESS will be higher
than that of any of the short pulse sources, and will be more than an order of magnitude higher than that
of the world’s leading continuous source. The time-integrated brightness at ESS will also be one to two
orders of magnitude larger than is the case at today’s leading pulsed sources.

The designs of instruments at ESS will be less limited by the time-structure of their long-pulse source
than are instruments at short-pulse sources. They will benefit from a substantially higher peak brightness,
combined with a time-average brightness which is much higher than that at any short-pulse source, while
retaining much of the flexibility of continuous-source instruments.

Many of the instruments will be substantially longer than their counterparts at short-pulse sources.
The underlying reason is the requirement for good wavelength resolution; the pulse length at the source
represents the uncertainty in the emission time of the neutrons, which can be reduced compared to their
time-of-flight by making the instrument longer. However, the instrument length also directly a↵ects the
bandwidth; that is, the longest wavelength that can be measured from a particular source pulse before it
overlaps in time with the shortest wavelength emitted from the following pulse. Pulse-shaping choppers
are an alternative method of improving wavelength resolution. Placed close to the source, they e↵ectively
reduce the pulse length, and hence the resolution, without making it necessary to increase instrument
length. A large part of the optimisation of the instrument suite consists of balancing resolution and
bandwidth considerations through appropriate combinations of instrument lengths and chopper systems.

2.3.1 White-beam instruments

The majority of the instruments at ESS will use a substantial part of the full white beam. Their bandwidth
will be limited by their length and choice of pulse suppression, and it will be possible to tailor their
resolution using a pulse-shaping chopper. They fall into two categories – large pulse width and small pulse
width – depending on the required pulse width compared to the intrinsic length, ⌧ = 2.86 ms, of the
neutron pulse.

Large pulse width = ⌧

SANS, spin-echo, macromolecular crystallography, and particle physics: There are seven instruments in
this category in the ESS reference suite, all of which are well suited to the long-pulse time structure.
They can use the full ESS pulse width and thus benefit from the high peak and time-average brightness.
The ESS instruments will significantly outperform equivalent present-day instruments, due to the often
unnecessarily good wavelength resolution of those instruments at contemporary short-pulse sources, and
to the inherently lower peak brightness available to instruments at continuous sources.
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•  The	
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Preparing	
  the	
  project	
  

•  Deliver	
  on	
  the	
  Technical	
  Design	
  Report	
  performance	
  and	
  
Steering	
  CommiRee	
  commitments	
  
-  5	
  MW	
  accelerator	
  capability	
  
-  ConstrucOon	
  cost	
  of	
  1,843	
  B€	
  
-  OperaOons	
  cost	
  target	
  of	
  140	
  M€	
  
-  22	
  “public”	
  instruments	
  

•  Start	
  w/	
  unconstrained	
  resources	
  (technically	
  limited	
  schedule)	
  
and	
  develop	
  credible	
  project	
  execu,on	
  plans	
  

•  Comprehensive	
  review	
  of	
  project	
  baseline	
  and	
  execu,on	
  plans	
  

•  Secure	
  funding	
  and	
  resources	
  and	
  align	
  schedules	
  with	
  the	
  
available	
  resources	
  



Cri,cal	
  Path	
  

26	
  

Accelerator	
  Buildings	
  

Ground	
  break	
  	
   First	
  installa1ons	
  	
  
on-­‐site	
  (ACCSYS)	
  

First	
  Beam	
  	
  
on	
  Target	
  (570	
  MeV)	
  

Machine	
  installed	
  	
  
for	
  2.0	
  GeV	
  

Licencing	
  

Licensing	
  

ConvF	
  

AccSys	
  

Last	
  of	
  Instr	
  Const	
  
Instr	
  HO	
  to	
  Op	
  

NSS	
  
Spoke	
  &	
  Medium	
  Beta	
  CM	
  

(Prod&Inst&Comm)	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  High	
  Beta	
  CM	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  (Prod&Inst&Comm)	
  

Instrument	
  	
  	
  Construc,on	
  



Cash	
  vs.	
  In-­‐kind	
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   2014	
   2015	
   2016	
   2017	
   2018	
   2019	
   2020	
   2021	
   2022	
   2023	
   2024	
   2025	
  

M€	
  

In-­‐kind	
  poten,al	
  
In-­‐kind	
  planned	
  
Cash	
  



Ini,al	
  User	
  Ops	
  

Commissioning	
  and	
  opera,ons	
  

Criteria	
  for	
  start	
  of	
  IniOal	
  OperaOons:	
  	
  
Deliver	
  a	
  measurable	
  number	
  of	
  moderated	
  neutrons	
  to	
  an	
  instrument.	
  	
  

	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  TDR	
  Performance	
  Goals	
  
Strategy	
  

•  Ini,ally	
  keep	
  radioac,vity	
  	
  
and	
  doses	
  low	
  to	
  allow	
  	
  
hands	
  on	
  maintenance.	
  	
  	
  

•  Ramp	
  up	
  power	
  quickly	
  	
  
to	
  find	
  limita,ons	
  and	
  	
  
increase	
  reliability	
  
before	
  user	
  opera,ons	
  
start.	
  



Ini,al	
  Opera,ons	
  planning	
  &	
  budget	
  	
  

Status	
  of	
  ac,vity	
  and	
  resource	
  planning	
  for	
  transi,on	
  to	
  
opera,ons	
  	
  

2013	
   2014	
   2015	
   2016	
   2017	
   2018	
   2019	
   2020	
   2021	
   2022	
   2023	
   2024	
   2025	
   2026	
   2027	
   2028	
   …	
   …	
   2064	
   2065	
  
Construc,on	
  (1843	
  M€)	
   65	
   157	
   298	
   363	
   373	
   269	
   152	
   62	
   48	
   39	
   11	
   5	
   1	
  

Ini,al	
  Opera,ons	
  +	
  ramp-­‐up	
   60	
   90	
   110	
   130	
   140	
   140	
   140	
  

	
  Steady	
  State	
  Opera,ons	
  	
   140	
   140	
   140	
   140	
   140	
   140	
   140	
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300	
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  M€	
  

Construc,on	
  (1843	
  M€)	
  



•  LeRers	
  of	
  Intent	
  or	
  Agreements	
  with	
  Member	
  countries	
  

•  Demonstrate	
  accelerator	
  and	
  target	
  sta,on	
  technology	
  readiness	
  	
  
–	
  key	
  interfaces	
  resolved	
  for	
  a	
  civil	
  construc,on	
  start	
  

•  Increase	
  engagement	
  of	
  the	
  scien,fic	
  user	
  community	
  and	
  con,nue	
  
selec,on	
  of	
  instruments	
  for	
  engineering	
  development	
  

•  Partner	
  days	
  to	
  promote	
  opportuni,es	
  to	
  par,cipate	
  in	
  ESS	
  construc,on	
  	
  

•  Select	
  conven,onal	
  facili,es	
  partner	
  company/start	
  final	
  design	
  in	
  Feb	
  2014	
  

•  Secure	
  permits	
  for	
  facility	
  construc,on	
  and	
  establish	
  Project	
  Performance	
  
Measurement	
  Baseline	
  by	
  May	
  2014	
  

•  Start	
  facility	
  construcOon!	
  

Next	
  6	
  months	
  



ESS	
  In-­‐kind	
  contribuOons	
  potenOal	
  

Target	
  sta,on	
  
€	
  154M	
  

Accelerator	
  
€	
  510M	
  

NSS/Instruments	
  
€	
  350M	
  

In-­‐kind	
  

Cash	
  

Total	
  construc,on	
  cost:	
  	
  
€	
  1,84	
  billion	
  



German	
  In-­‐Kind	
  Contribu,on	
  Poten,al	
  

•  Over	
  EUR	
  230m	
  value	
  iden,fied	
  as	
  poten,al	
  for	
  in-­‐kind	
  
contribu,ons	
  form	
  Germany	
  

•  Poten,al	
  areas	
  for	
  coopera,on	
  include	
  the	
  Accelerator,	
  
Target	
  Sta,on,	
  Integrated	
  Control	
  Systems,	
  and	
  
Instruments	
  

	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  It’s	
  Ome	
  to	
  get	
  involved	
  now	
  

Macht	
  mit!	
  



	
  

Vielen	
  Dank	
  für	
  Ihre	
  Aufmerksamkeit!	
  

Thank	
  you	
  very	
  much	
  for	
  your	
  ahenOon!	
  


