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Modern analysis of Engineering Diffraction experiments requires simulations of materials 
microstructures with detailed knowledge of instrument performance. In essence, calculations on 
simulated materials are performed with simulated instruments, and comparisons with real data 
allow deductions on the strains and stresses in the materials.  
 
The DANSE project is integrating mechanics modeling of materials with diffraction physics and 
instrument optics.  We have begun to simulate the neutron scattering characteristics of the 
current engineering diffractometers:  SMARTS (Los Alamos) and ENGIN-X (ISIS, U.K.) using 
Si single crystals of different sizes. The results are providing the basic characteristics of the 
instruments needed for simulation work in engineering studies. In an important result, we 
showed that these Si samples exhibit 
dynamical diffraction effects associated 
with their finite crystal size.  The effect 
is caused by constructive interference 
from thin layers at the front (entry) and 
back (exit) surfaces of the sample, with 
no scattering from the layers in between. 
Two distinct peaks are therefore 
observed for each reflection (see figure).  
If the sample is thin and/or the 
instrument resolution is insufficient, 
these two peaks can merge, and cause 
significant errors in the strain and peak-
broadening parameters if dynamical 
scattering is ignored.  The details are 
presented in:  E. Üstündag et al. Appl. 

Phys. Lett. 89 [23], 233515 (2006). 
 
This work is notable because: 

This is the first demonstration of dynamical diffraction effects on peak position and profile in 
spallation (or time-of-flight) neutron diffraction.   
 
Other Indicators: 
T5: Support research that advances instrument technology and leads to the development of next-
generation research and education tools. 
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Figure  Si 004 reflection data obtained on SMARTS from the 

2  = +90° bank for 20 mm and 0.7 mm thick Si samples. 


