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2012-13 Instrument Proposal Round 

•  ODIN Imaging Instrument accepted 
•  Broadband SANS Instrument accepted 

–  Compact SANS Instrument rejected 
•  Macromolecular Crystallography Instrument under discussion 

–  expect decision tomorrow 
•  Start phase 1 of construction projects in January 2014 

–  waiting for Steering Committee approval 
•  Phase 1 main deliverable: Preliminary engineering design 

–  Functional requirements fixed 
–  Most engineering solutions chosen 
–  Plans for sample environment, support labs, commissioning 
–  Instrument budget fixed 
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2013-14 Instrument Proposal Round 

•  Presentations at IKON5 25-26/9/13 
•  Proposal submission deadline 31/10/13 

–  Internal proposal reviews: ESS management 
–  Internal technical reviews: neutron optics, choppers, detectors, etc.  

•  Proposal hearings in December-January 
–  One hearing per proposal (organised by instrument class) 
–  chaired by STAPs 
–  presentation of proposals 
–  presentation of internal reviews 

•  STAP submits preliminary review 20/2/14 
•  Proposal resubmission deadline 31/3/14 

–  sent to STAP for final review 
–  Final review sent to ESS management, proposers, SAC 

•  SAC meeting in May 
–  recommendations on instruments for construction 

•  Steering Committee meeting in Autumn 
–  decision 
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2013-14 Instrument Proposal Round 

•  16 Construction Proposals expected:  
•  General-Purpose Polarized SANS (D), Compact SANS (DK-CH) 
•  Conventional Liquids Reflectometer (D), Freia Liquids 

Reflectometer (ESS), Conventional Magnetism Reflectometer (D), 
Selene Magnetism Reflectometer (DK-CH) 

•  Bispectral Powder Diffractometer (D), Crystal-Monochromator 
Powder Diffractometer (ESS), Hybrid Diffractometer Heimdal (DK-
CH) 

•  Engineering Diffractometer (D-CZ) 
•  Cold Chopper Spectrometer (D), Multichromatic Bispectral 

Chopper Spectrometer (D), Wide Bandwidth Chopper 
Spectrometer (ESS), Time-Focusing Chopper Spectrometer 
Tempus Fugit (IT) 

•  Crystal-Analyser Spectrometer Camea (DK-CH) 
•  High-Resolution Spin-Echo Spectrometer (D) 

 



Current Neutron Optics issues 

•  Decision: stick with light shutters 
–  optimize performance for neutron beam attenuation 
–  allow beamport activation without disassembling neighbouring instruments  

 

Beam extraction system 
B� Light shutters 
B� Pull rods for opening 

of shutters 

B� Rail system to extract and insert each  
beam port cartridge with either: 

–� Beam guide section 
–� Shielding plug for unused ports 
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Confinement barrier considerations for 
beam guide insert installation, cont’d 

The envisaged procedures include the following steps: 
B� Removal of the neutron beam window 
B� Installation of a temporary gate valve on the window flange 
B� Docking of a shielded handling cask 
B� Opening of the temporary gate valve 
B� Careful withdrawal of the used cartridge 
B� Closing of the temporary gate valve 
B� Lifting the handling cask with crane 
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Confinement barrier considerations for 
beam guide insert installation 

Preparations 
B� Clearance of the area outside the monolith, 

including: 
–� Removal of beam line components up to a 

distance of about 6 m from the monolith for the 
instrument in consideration. 

–� Dismantling of parts of the neighbouring instrument 
lines, choppers and shielding parts closest to the 
monolith, if needed. 

B� Depressurisation of the target helium cooling 
system 

B� Exchange of atmosphere inside monolith from 
helium to dry air 

B� Establishment of a pressure cascade such that: 
–� pTarget vessel < pMonolith; without connection between volumes 
–� pMonolith < pExperimental hall; with connection between volumes 

With respect to management of 
confinement barriers during 
installation or replacement of a 
beam guide insert, the following 
procedure is envisaged: 



Current Neutron Optics issues 

•  Decision: stick with light shutters 
–  optimize performance for neutron beam attenuation 
–  allow beamport activation without disassembling neighbouring instruments  

•  Pancake moderators 
–  Reduce moderator height to >15mm 
–  Up to factor 3 increase in source brightness 
–  Redesign of guides 
–  Not all instruments benefit equally 
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IV. Summary of technical details: 

 
a) Concept and optimization of “unperturbed cold moderator brightness”.  
(K. Batkov, A. Takibayev, L. Zanini, F. Mezei, NIMA, in press). 
 
Definition of geometry:  
Beam extraction openings disturb the moderator brightness, complicate optimization 
boundary conditions, add extra parameters. Unperturbed brightness: reflector removed 

 
 
 
Result: 
 
 
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Current baseline 

Unperturbed 

Perturbed 

 
 
 
Optimum: 16 cm diamter, 1.4 cm height 
 
b) Determination of the perturbed brightness, including thermal moderator 
    

 
 

 
Removed reflector volume small: perturbed brightness ~ unperturbed 
Bi-spectral thermal neutron moderator brightness: ~ same gains as for cold moderator 
 
 
c) Liouville theorem 
Brightness is constant of motion, can be imaged / transported to the sample, with an efficiency 
η ≤ 100 %, if we have proper optics (exists for light, restricted approximations for neutrons).  
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Thank you! 

Ken Andersen 

Neutron Instruments Division, ESS 


