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Neutron macromolecular crystallography can determine proton locations, protonation states and hydration, 
and hydrogen/deuterium exchange at even moderate resolution (2.0-2.5 Å). A time-of-flight single crystal 
macromolecular neutron diffractometer (MaNDi) is proposed to exploit the high neutron flux that will be 
available beginning in 2006 at the Spallation Neutron Source (SNS). MaNDi is being designed to collect 
data to a resolution of 1.5 to 2 Å on crystals with a lattice constants up to 150 Å. Optimization for high data 
rates and resolution will be accomplished by the use of a wide bandwidth of cold neutrons (1.8 Å <  < 4.5 
Å) sorted by time-of-flight and by an array of high resolution position-sensitive area detectors. Simulations 
show that complete data sets can be measured for 0.1 mm3 size deuterated protein crystals in as little as a 
day. It is expected that the unprecedented higher data rates and resolution will greatly advance the fields of 
enzymology and drug development. 
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