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ESS ς worlds most powerful source of neutrons 
(for science applications) 

~ 1,2 km 

Å5MW proton accelerator, 800m long 

Å16 instruments, up to 160m long 

Å1.843 Bϵ 
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Neutron Beam Characteristics 

Å 14 Hz rep rate 

Å 71.4 ms cycle time 

Å 2.86 ms pulse time 

Å 4% duty cycle 

Å Energy range meV to eV, 
speed 2000 ς 200 m/s 
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Time Distance Diagram and Instrument Length 

White beam instrument with mechanical chopper, instrument length up to 160m 

2.2. AN INSTRUMENT SUITE FOR THE ESS 41
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Figure 2.21: (top) Time-distance diagram of a white-beam instrument with a pulse-shaping chopper. Ű

and T are the source pulse-width and repetition period, respectively, and L1 and L2 are the source-

chopper distance and chopper-detector distance, respectively. Theýgure shows theònaturalòlength for

an instrument with apulse-shapingchopper: fullyýlling thetimeframewithout theneed for wavelength-

framemultiplication. (bottom) Time-distancediagram of a white-beam instrument with a pulse-shaping

chopper and triplewavelength-framemultiplication

which will berequired. Thework isstill on-going, but it isalready clear that the instrument conceptsof

thereferencesuitewill performvery well. Several different chopper schemesfor RRM havebeen identiýed

which are able to achieve the varying frame lengths required for the different incident energies, and are

in theprocess of being further optimized. Detailed WFM calculations have demonstrated the feasibility

of the method in simulations, and test experiments and prototyping are well under way. It has been

shown [110] that guides as long as 300 m can deliver almost perfect brilliance transfer up to thesample

for realistic beam divergences of both thermal and cold neutrons. Enhancing signal over noise is clearly
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Challenges and Requirements 
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ÅOrganisational (in-kind) 

ïStandardized controls infrastructure provided by ESS 

ïNeed for modularity and clear interface definitions 

ÅTechnical (pulsed neutron source, large area) 

ïDistribution of centralised timing signal 

ïSynchronisation experiments to proton pulse 

ïTime stamping of data 

ïElectrically separate parts of instruments into zones (grounding concept) 

ÅOperational (large area, high availability, limited access) 

ïAdvanced diagnostics tools, remote diagnostics 

ïStandardised modules, easy to replace 

ïPreemptive maintenance 



Modular Instrument Control Concept 
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