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Endurance 2
Project Description and Cost Book

Project Title:



D33 - EXAMPLE
Scientific Project Leader:

Charles DEWHURST
Affiliation:



Institut Laue Langevin
Concept and Scientific Case:

(One paragraph description of what the instrument / project is proposed to do and brief scientific case)

D33 will be a third Small-Angle Neutron Scattering (SANS) instrument at the ILL.  SANS is a well-established and powerful technique used to study material or magnetic structures in the size range of about 10–1000 Å.  The broad applicability of the technique stretches from the scientific fields of molecular biology and soft matter to fields of materials science, physics and magnetism.  Modern trends in materials science, physics and in particular nano-structured materials require that D33 should provide both high resolution and a wide dynamic range of measured scattering vector, q.  Beam polarization and 3He spin analysis will facilitate and expand studies of magnetism and allow a more quantitative analysis of spin incoherent samples.  Demand for SANS continues to escalate with a typical proposal over-subscription of a factor 3.5.  The need for polarisation analysis, time-of-flight (TOF) options and wide q-range drive are primary drivers of the scientific case for this instrument. 
Functional Description:
(A concise but sufficiently detailed block-description of instrument functionality and requirements)

Flexible configuration of the instrument and wide dynamic q-range will be achieved by the provision of both monochromatic & TOF modes of operation, combined with large position sensitive multi-detectors arrays.  In monochromatic mode a velocity selector and flexible system of inter-collimation apertures will define the neutron beam.  A double chopper system (similar to that used on Figaro) will enable a TOF mode of operation allowing an enhanced dynamic q-range (qmax / qmin) and flexible wavelength resolution (/ between 2% to 25%).  Two large multi-tube detectors will extend the dynamic q-range further giving qmax/qmin ~ 20 in monochromatic mode and massive qmax / qmin > 1000 in TOF mode.  With maximum collimation and detector distances of 12 m it will be smaller than its sister D11 or D22 instruments and better adapted for the study of small samples.  An end of position of a cold neutron guide (proposed to be a branch of the rebuilt H14 guide) is required with m=1 guide of 30x30mm cross-section accessing wavelengths between 2Å → 20Å.  The sample space shall be sufficiently flexible to accommodation sample environments dedicated to extreme conditions and the positioning of D33 should be such as to allow high magnetic fields at the sample position.

Expected performance and Competitiveness:

(Expected flux, static & dynamic range in q and/or energy.  Resolution in q and/or energy.  Performance relative to existing ILL instrument(s) being replaced or complimentary to the ILL suite.  Performance relative to future instruments of the same class around the world)

The expected flux for a given angular resolution and wavelength resolution is expected to be comparable to that of the existing D11 and D22 instruments and determined predominantly by the intrinsic cold source brightness.  A figure-of-merit based on flux, optimized resolution, TOF rep-rate and detector coverage indicate D33 should have gains in measurement performance of the order 4 over D11 and D22 and a gain of 5 over the SANS 2D instrument at ISIS.  The increased flexibility of the D33 reduces the ESS gain factor to only a factor of 5-10 above ILL (c.f source peak flux ~x30).  D33 should remain competitive even with the advent of ESS.

Conceptual Design / Footprint of Instrument:
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Infrastructure Requirements:
Guide:  D33 requires a cold neutron guide for access to long wavelengths appropriate for SANS, i.e. 4 Å to 20 Å.  A branch of the rebuilt H14 guide will be an ideal guide to place the instrument in ILL7.
Support infrastructure:  D33 will require services to accommodate the usual array of sample environments, e.g., electrical supply, cooling water circuit, helium gas recovery, effluent gas line.

Co-dependency on other projects:

D33 (as well as IN16b, IN12 and D11) requires an extension to the ILL 7 guide hall (see ILL7 guide hall extension project).  D33 requires a dedicated end-of-guide branch of the rebuilt H14 guide (see H14 project).  Up-stream monochromator instruments on the same guide could be tolerated but not desirable.
Implementation:

(Time scale for implementation to commissioning)

Jan 2019  [Pre-project]:  Instrument scientific specification and conceptual design.  Begin detailed definition of the instrument specification.  Monte-Carlo simulations of instrument and samples.  Consultation on data treatment requirements.

T0  [Feasibility]:  (1 year) Begin engineering studies, detailed cost-estimates.

T0+1 [Execution]:  (2 years)  Detailed engineering studies, design, calls for tender, manufacturing.  Procurement of off-the-shelf components.  Zone preparation of ground works.  Instrument construction

T0+3 [Commissioning]  (6 months)  Estimated build completion and instrument commissioning.

T0+3.5 [User Operation]  Enter the user program
Component list, Estimated Cost & Notes:

	Component
	Notes
	Lead/Dev. Time
	Cost estimate justification
	Cost [k€]

	Velocity selector
	Mirrotron or Astrium
	6 months
	Recent purchases from Astrium
	250

	Instrument guides, m=1, (20m)
	Swiss neutronics, Mirrotron, SdH.  Note significant lead times due to large ILL and ESS orders
	1 year
	Recent guide purchases.  ~ 10k€ / m
	200

	Polarizers (x2)
	Commercial guides + in-house FeSi mirrors.  2 polarisers to cover full wavelength range.  Mirror production may be delayed due to WASP project.
	1 year
	10k€ / m guide + 4m FeSi mirrors (~5k€)
	30

	4-Chopper system
	Astrium
	1.5 years
	Close to identical choppers system to Figaro (300k€ in 2005).
	400

	Wavelength Filters (x2)
	Commercial guides + in-house Ni on Si mirrors.  2 filters to cover full wavelength range
	1 year
	10k€ / m guide + 2m Ni on Si mirrors (5k€)
	30

	Mechanical supports & movements for casemat components
	Velocity selector translation, concrete block + alcom frame support for guides.  Cloche housings for filters/polarisers
	1.5 years
	Estimate by BdE
	20

	Collimation Section + Mechanics
	In house design.  Aluminium vacuum box.  Mechanically isolated guide positioning mechanics.
	1 year
	Based on design studies and estimates relative to previous D11 rebuild
	250

	Detector Vacuum Tank
	Aluminium vacuum tank + 2 motorised detector trollies
	1 year
	Based on design studies and estimates relative to previous D11 rebuild (2006).  Scaled for size.  Adjusted for economic climate.
	300

	Detectors
	5 monoblock position sensitive panel detectors.  64X64cm + 4 x 16x64cm panels.
	2.5 years
	Cost estimate given by detector group.  Prototype consts known.  3He gas in stock.
	1200

	Etc.
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Estimated Total Cost:









3.3M€

