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NEUTRON IMAGING SETUP
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A neutron imaging setup comprehends the neutron source, a collimation system and a
detector collecting the neutrons which pass through the object under test. In this case a
CCD camera coupled to a LiF scintillator is used as neutron detector.

Neutron imaging allows to get information which is complementary to

the X-ray imaging. As imaging probes, the neutrons:

e are very sensitive to some light elements like H, Li, B, where X-rays
do not provide a good contrast;

« easily penetrate thick layers of Pb, Fe, Cu where standard X-ray falil;

« have a distribution of attenuation coefficients which is independent
from the atomic number;

« can distinguish between isotopes of the same element.

FIGURES OF MERIT A collimation system is necessary because neutron imaging requires
_ N _ _ _ parallel extended beam implying extended sources (loss of collimation)
Physical quantities useful to characterize the imaging system: or very long distances from a point source (loss of intensity).
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Collimation power: \
L length Point-like object It is a compact multichannel collimator with a chessboard-like structure,
D~ diameter - l alternating B,C and air channels. It geometrically selects the neutrons on a
Intrinsi lity of D ~— -~ |'g, certain drection and eliminates the rest. Its scalable structures allows to
ntrrllnsm”quatl_y 0 decouple the L/D factor from the F.O.V. The first collimator prototype has
€ collimation i an L/D factor of 160, 40cm length and 5x5cm? FOV.
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ANET MEASUREMENT RESULTS | e
The collimator has been tested at the LENA reactor in Pavia (ltaly) and at ! \
the BOA neutron line at the Paul Scherrer Institute in Zurig (Swiss). Esldolues \
A significant improvement in the beam quality has been appreciated. S
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The system resolution has been measured positioning a Siemens Star at path followed by the
different distances from the scintillator (by varying [ and s) and its value collimator by means of the
has been evaluated through a mathematical method. The improvement Stewart platform.

of X,y divergence and of the resolution values when including the ANET
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and are associated with
hydrogen-rich mineral phases,
which implies an advanced
corrosion stage.
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