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Optimizing Analysis of Interface State of the Ni/Ti Multilayer Films
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ABSTRACT: Objective To reduce the interface roughness of the Ni/Ti multilayer film, and improve the neutron reflectivity of the
multilayer. Methods A series of Ni/Ti periodic multilayers were fabricated by the ion beam assisted deposition device, and the Ni/
Ti multilayers were rinsed and polished though bombarding by ion beam with different ion energy and polishing time. The Ni/Ti
multilayers was deposited by the reactive sputtering, the argon gas mixed with hydrogen was used as the working gas when the Ti
layers were deposited to embed the hydrogen atom into the Ti layers, which can change the grain structure and affect the interface
state of Ni/Ti multilayers. Results With the increase of the assisted ion source’s power, the surface roughness of the Ni/Ti multi-
layer films was increased. And under appropriate ion energy condition, with the bombardment time getting longer, the surface
roughness of the Ni/Ti multilayers was reduced, the surface roughness of the Ni/Ti multilayers films became smaller and the inter-
faces got more distinct when the H atoms were embedded into the Ti layers. Conclusion The interface state of the multilayer films
can get better when impacted by the lower energy ion beam with the suitable time of polishing. The hydrogen atom in the Ti crystal
lattice can suppress the diffusion between the Ni and Ti layers, and reduce the grain size thus suppressing the increase in the inter-
face roughness.
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Fig. 1 The sketch of the vacuum fixture of the IBAD600
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Tab.1 Technological parameters of the Ni/Ti multilayer film by ion bombardment

FEAh WS TR Hdm TERER /. EEE REE TR [ ZE
=1 /W W/s  (x102Pa)  JE/C BIE YA\ = /nm
11 0 0 4 40 60 8 10
12 10 60 4 40 60 8 10
13 20 60 4 40 60 8 10
14 30 60 4 40 60 8 10
15 10 30 4 40 60 8 10
1-6 10 90 4 40 60 8 10
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Tab. 2 Technological parameters of the Ni/Ti multilayer

film by reactive sputtering
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Fig.4 Analysis of the X-ray photoelectron spectroscopy
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