
SCINT 2017 - 14th Int. Conference on Scintillating Materials and their
Applications

Contribution ID: 38 Type: Oral presentation

Light Yield Enhancement of the 157-Gadolinium
Oxysulfide Scintillator Screens for the

High-resolution Neutron Imaging
Friday, 22 September 2017 10:30 (15 minutes)

LIGHT YIELD ENHANCEMENT OF THE 157-GADOLINIUM OXYSULFIDE SCINTILLATOR SCREENS FOR
THE HIGH-RESOLUTION NEUTRON IMAGING

Jan Crha1,2, Joan Vila-Comamala3, Eberhard Lehmann1, Christian David4, Pavel Trtik1,2

1Neutron Imaging and Activation Group, Laboratory for Neutron Scattering and Imaging, Paul Scherrer In-
stitut, Villigen PSI, CH-5232, Switzerland
2Experimental Centre, Faculty of Civil Engineering, Czech Technical University, 166 29 Prague, Czech Repub-
lic
3Institute for Biomedical Engineering, University and ETH Zürich, 8092 Zürich, Switzerland
4Laboratory for Micro- and Nanotechnology, Paul Scherrer Institut, Villigen PSI, CH-5232, Switzerland

The work presented here follows upon the recent enhancement of Gadox (Gd2O2S:Tb3+) scintillator screen
within the Neutron Microscope project [1] at Neutron Imaging and Activation Group (NIAG) of the Paul
Scherrer Insitut (PSI). Recently, highly enriched gadolinium (enriched in Gd-157 isotope) of Gadox phosphor
powder [2] was utilized for the enhancement of the neutron absorption. This allowed for a significant reduc-
tion of scintillator layer thickness and thus led to the corresponding improvement of the spatial resolution of
the neutron imaging setup [3].
Here we present the first attempts on micro/nanostructuring of the high-resolution neutron-sensitive scintil-
lator substrates using atomic layer deposition (ALD). For this purpose, iridium layers of different thicknesses
were deposited by ALD onto silicon substrates. The application of the iridium layers resulted in an increase
of the light output up to 60 % in comparison with the uncoated silicon substrates. This increase in the light
yield can be attributed to both the higher reflectance of the substrate and the enhanced back-scatter of the
conversion electrons off the high density layer of the deposited iridium. The decrease in the spatial resolu-
tion of the Ir-deposited scintillator screen was found to be rather minor. The results are supported by Monte
Carlo simulations. The outlook of the future steps regarding micro/nanostructuring of the neutron-sensitive
scintillators will be presented.
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