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The Aim

e Maximum intensity on sample for 100 m and 300 m long ESS
guides

e Cost efficiency
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Why long guides?

Cons:
1) The further from the source, the lower the neutron intensity.

2) Long guides -> expensive instruments.

Pros:
Increased instrument resolution.
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Time of Flight Energy Selection

to At tc t final
Source Guide Sample Detector
At =t —t.— 1 V :
final = te T t0 E =527 yq?
(km/s)?
L
U= —
V L :
Al = B =522T—— )2
I, (km/s) tfinﬂg — tc — tD
= U =
Lfinal — te — 1o
g::ass,;une 2009 .




UNIVERSITY OF COPENHAGEN Niels Bohr Institute

Guide Geometry
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Elliptic Guide

/—X view: elliptic.out
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Performance of 100 m Guide Shapes
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Guide Coating
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Coating Reflectivity Curves
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Good guide coating is expensive!

Coating price pr. unit area
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Performance of m=4 100 m Guide Shapes
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Non-uniform Coating Distribution
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The Advantage of Non-uniform Coating
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Computer Optimized Coating Distribution
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Refined Coating Distribution
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Even Better?
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A Full Virtual Experiment with McStas
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Conclusions

e Elliptic guides with non-uniform coating have 30x superior
transmission compared to straight guides, over both 100 m and

300 m distances.

e This can be achieved with a cost increase of only 5 %.
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1 in 8 neutrons hits the target over 300 m!
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Thank you!

Collaborators:

Kim Lefmann, University of Copenhagen

Peter K Willendrup, Risg, Technical University of Denmark

Peter Boni, Physik-Department E21, Technische Universitat Mlinchen
Emmanuel Farhi, Institut Laue-Langevin
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