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Transmission imaging using pulsed neutrons can map quantitative values of 
crystallographic information, elemental amount, magnetic field, and so on.  This 
method is now being developed intensively, and recognized to be useful in various 
fields. At a pulsed neutron source we can easily obtain a wavelength dependent, or 
energy selective transmission spectrum at each pixel of a two-dimensional position 
sensitive detector by using the time-of-flight method. The spectrum reflects structure 
of the neutron cross section. In the total neutron cross section of a coherent scatterer, 
Bragg edges appear corresponding to the lattice spacing, and the shape following a 
Bragg edge depends on preferred orientation, and crystallite size [1]. Figure is an 
example of results of strain in an iron plate with two notches during a tensile test. We 
have succeeded in observing change of preferred orientation, crystallite size, and 
strain dependent on load from 0-49 MPa. Total cross section for incoherent scatterers, 
especially hydrogen, increases in proportion with neutron wavelength, and the 
gradient depends on the freedom of the dynamical motion. Therefore, we can get 
dynamical property of hydrogen in a material. As an example we studied a hydrogen 
storage material and found that the gradient varied depending on the hydrogen 
content. Furthermore, by using polarized neutrons we can get image of a magnetic 
field [2]. The absolute values obtained by this 
method almost coincided with those by a Gauss 
meter. Here, the principle of the pulsed neutron 
imaging and the applications are presented. 
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