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Pulsed neutron sources are useful for imaging since they give different information compared with
steady reactor sources [1,2]. At the pulsed neutron source, we can easily use the time-of-flight
method to analyze the neutron energy and it enables us to obtain position dependent transmission
data as a function of energy with high energy resolution. The transmission spectrum is affected
by neutron interaction cross section, and by analyzing the energy dependency of the transmission
we can deduced quantitative information of an object. ‘Quantitative evaluation’is one of the most
important characteristics of the pulsed neutron imaging.

There are various kinds of neutron interactions with matters. Coherent scattering is most important
interaction to deduce the crystallographic information. We can get information on crystal phase,
crystallite size, preferred orientation (texture) [3], and strain [4,5]. Micro-strain information will
be included in the Bragg edge transmission [6]. Incoherent scattering does not have strong energy
dependency. One of applications is to use the increase of low energy cross section of hydrogen,
and the hump of cross section due to oscillation of hydrogen atom in a metal hydride [7]. Another
feature of the neutron cross section is resonance peaks at higher energy. Information on dynamics
of a peculiar element was studied [8], temperature was measured [9] and elemental distribution in a
sample was obtained [10]. Other special feature of neutrons is magnetic interaction. By using the
magnetic interaction combined with energy dependent transmission, we can evaluate the absolute
value of the magnetic field [7, 11].

Material analysis and cultural heritage researches are performed by using pulsed neutron sources,
and further development of data analysis is still ongoing. In the presentation, the pulsed neutron
imaging method and its applications are presented.
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