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Energy selective imaging using pyrolytic single crystals(Neutron Wavelength Slit)

. - .7
M. Tamaki’, G. Kuehne’, G. Frei’

2
and E. Lehmann®

'TAMAKI Memorial Institute, Kuboshin-machi 2, J-485-0006 Komali, Japan
‘}SINQ PSI, CH-5232 Villigen PSI, Switzerland

Neutron wavelength slit is a combination of various mosaic single crystals. Through Bragg-cut-off-type and
anti-Bragg-cut-off-tvpe filters, the cold neutron beam having white spectrum is changed to a narrow-band beam. Fundamental
test and a preliminary application were conducted using the cold neutron beams of JRR-3M, JAEA, Japan and SINQ, PSI,

Switzerland.
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A new transmission based monochromator

for energy-selective imaging
at the ICON beamline
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Mﬂrgﬂll-:jl. A Kaestner and E. H. Lehmann'
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Abstract

A new type of monochromator has been developed for energy-
selective neutron imaging at continuous sources. It combines the use
of a mechanical neutron velocity selector with pyrolithic graphite
crystals of different mosaicity to provide flexible transmaitted beam
spectrum shaping down to 29 monochromaticity. There is
intrinsically no higher order contamination of the spectrum and
working with the transmitted beam. the beam properties (e.g.
collimation) are not compromised.

Keyvwords:
Energy-selective neutron imaging. neutron imaging.
monochromator. velocity selector. filter




A new transmission based monochromator
for energy-selective imaging
at the ICON beamline
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FIG. 1. TESI principle: starting from the transmission spectrum of
the mechanical velocity selector (a), a first crystal pair of low
mosaicity 1s added (b) after which a second crystal pair of higher
mosaicity 1s added to lower the side lobes (c¢). The total
transmission spectrum 1s indicated by the solid blue line and the
crystal transmission spectra by the dashed gray one.




Developed wavelength slit

A new transmission based monochromator
for energy-selective imaging
at the ICON beamline
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FIG.2. TESI device installed at the ICON beamline, in front of the
mechanical velocity selector (1), showing crystals (2) and
shielding (3). Neutrons come in from the right.
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FIG. 3. Recorded and fitted transmission profile of crystal 2. set for
diffraction at A,=4A (top) and 5A (bottom).




A new transmission based monochromator
for energy-selective imaging
at the ICON beamline

. 2 <3 - "
S. Peetermans'>®, M. Tamaki*®. L. Josic'®, S. Hartmann'®, M.
I\'Iorgauol. A. Kaestner' and E. H. Lehmann’

TABLE I. Experimentally determined mosaicities of the
used pyrolithic graphite crystals.

CrystalNo.| 1 2 3 4 5 6 7 8
AB[°] [040504041.1101.71.7
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FIG. 4. Beam spectra for an energy scan from 3A to 6A per 0.5A
(a). for 4 different set monochromaticities (b) and for an
asymmetric peak profile (c).
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FIG. 6. Wavelength-dependent cross-section of an iron (left) and
lead (right) plate measured with and without the TESI insert and
compared to theory.
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for energy-selective imaging
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FIG.2. TESI device mnstalled at the ICON beamline, 1n front of the
mechanical velocity selector (1), showing crystals (2) and
shielding (3). Neutrons come in from the right.
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Conceptual multiple neutron monochromator
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Neutron Images of Post-irradiated Fuel pin (12 projections)
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A series of neutron images by a rotation step of 15 degrees for CT
projection datasets of a post-irradiated uranium oxide fuel

CT-images of 16 positions along axial direction of UO, fuel pin
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Zirconium Hydride UO, Fuel Pellet

Visualization of Hydride_CT by Control of Image_Contrast
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The contrast step-by-step-control of the CT-image by maximum Hydride precipitate
entropy treatment. The dark parts in the fuel cladding are

corresponding to Zr hydri des Visualization of Hydride Precipitate by Control of CT Rotation Axis
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Conceptual set-up for radioactive samples such as spent fuel rod
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