Neutron Scattering & Materials Modelling Workshop

Announcement & Urgent Call for Papers

Date:


19th & 20th APRIL 2000

Location:
Faraday Building, Salford University

Registration Cost 
In the region of £50


The theme of this meeting is to explore the use of neutron scattering techniques for benchmark experiments, in the light of the current, rapid, progress in the development of simulation packages. 

(1) Ab Initio Methods 

Ab initio predictions of the electronic structures of molecules and crystals have reached the stage where, starting with only knowledge of the nuclei and electrons present, the fully relaxed structure at absolute zero can be simulated. Here the advantages of neutron diffraction, as compared to other diffraction methods, are well known – in particular, neutrons can locate the crucial light atoms that strongly influence the behaviour of the materials. However, simple measures such as lattice parameters can show spurious agreement because of a cancellation of errors. Inelastic neutron scattering measured in Q and (, on the other hand, provides a much more sensitive test of the accuracy of the models. The ability to predict the intensities and frequencies of scattering from particular vibrations is particularly important. 

(2) Finite Temperature Modelling

The extension of Ab Initio methods to finite temperatures involves the simulation of all low lying energy states and the thermodynamical, equilibrium distribution over these states. An example of this would be the prediction of phase diagrams and short range order. While the input data will normally require information on three-body interactions, we can only measure pair-wise distributions with neutrons. Thus, while direct modelling from neutron data is difficult, bench-marking the model against powder diffraction and diffuse scattering data is an important way forward. Phase separation (spinodal decomposition, Ostwald ripening) and superlattice formation (Potts Models) simulated by, for example, by Monte Carlo, can be tested against SANS and ND measurements.

(3) Macro-molecular modelling of polymers and molecules

Having bench-marked the modelling of small molecules, it is possible to build these components into larger molecules such as polymers and biochemical compounds. Extensive computer packages exist for modelling such systems and the results can be compared with diffraction, inelastic scattering and small angle neutron scattering. Inelastic neutron scattering and small angle neutron scattering provide precise information for comparison with benchmarks. 

(4) Microstructural Models of Materials

Here the emphasis shifts from atomistic scales to meso scale models.  Neutron scattering can provide valuable insights for the development of models of polycrystalline deformation and the evolution of microstructure either by strain scanning, small angle scattering or reflectometry.

(5) Finite Element Modelling of Engineering Processes and Components

On larger length scales, it becomes necessary to move to continuum methods, i.e. Finite Element and Finite Difference methods.  Here neutron diffraction strain scanners can provide information for the validation and refinement of finite element models of engineering structures and engineering processes, such as welding.

Details of the programme will be sent to all those who have expressed an interest, by e mailing the above. 

Our idea is to keep the program flexible and encourage all to contribute. 

Accommodation

University, Bed and Breakfast accommodation for the night of 19th April will be provided on campus in Constantine Court and Horlock Court.  In the former, the accommodation is en suite costing £31.50 while, in the latter, the rooms have washbasins with communal showers and toilets, costing £22.50. The en suite rooms will be allocated on request in order of booking. Accommodation can also be arranged in local hotels at a range of prices. 

Locations; Registrations & Refreshments

Registrations and the conference sessions will take place in the Rayleigh Room in the Faraday Building, which is situated across the A6 from the main university buildings. Buffet lunches, coffee and tea will be provided in this building. Dinner will be provided in University House, adjacent to Constantine and Horlock Courts for those booking it at a cost of about £15-00 and a bar will be available before and after the meal. 

Contacts: 
Prof. Keith Ross, Joule Physics Dept., University of Salford, Salford, M5 4WT

                                         Tel. +44 (0) 161 295 5881





      
Prof. Phil Withers, Materials Science Centre, University of Manchester,
 Grosvenor Street, Manchester, M1 7HS.





Tel +44 (0) 161 200 8872

e-mail for responses: 
d.k.ross@salford.ac.uk







