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ABSTRACT


The engineering materials diffractometer, VULCAN, at the Spallation Neutron Source (SNS), is scheduled for commissioning in 2008. As a complex instrument at the SNS, with the world’s most intense pulsed accelerator-based neutron source, VULCAN can not only conduct mapping of residual stresses, chemistry, microstructure and texture but also measure dynamically mechanical deformation response, material chemical properties change and microstructure evolution under dynamic loading (e.g. fatigue) or severe material processing (e.g. welding). Real-time time-of-flight (TOF) neutron data analysis and visualization can aid users to observe and interpret scientific data instantly and to assure the best use of neutron, which is especially critical for kinetic behavior measurements. Using the Interactive Data Language (IDL), and SMRTSware[1], a user friendly graphical-user-interface (GUI) Data Reduction & Interactive Visualization softwarE (DRIVE) is developed for VULCAN. VULCAN DRIVE automatically reduces (correction and binning), analyzes (Reitveld and single peak fitting), and visualizes TOF neutron data in various interactive outputs, such as TOF histogram, 2D scatter/line plot and 3D surface/volume results mapping back on the real geometry model. The interactive outputs can be modified freely and easily to adapt to users’ needs, e.g. publication figure format. The real-time data analysis reduces the hassle of dealing with massive TOF data and the visualization gives users a scene with vivid projection of the scientific / engineering results. In this presentation, the details of the approach and some examples by VULCAN DRIVE will be given.  
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