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Design, fabrication and characterization of titanium thin film applicable in
deuterium target

M. Karimi, A.R.Grayeli’, Majid Mojtahedzadeh

Physics and Accelerators Research School, Nuclear Science and Technology Research Institute, P.O.
Box: 14399-51113, Tehran, Iran

Abstract:
In this article, the titanium thin film applicable to the deuterium target was designed and

manufactured in order to produce a neutron flux using an electrostatic accelerator. This target
consists of a layer and substrate. Due to its high thermal conductivity, economy and easy access,
copper was chosen as the substrate. The overall thickness of the copper substrate was chosen to
be 2 mm, and according to the dimensions of the target holder, the diameter of the flakes was
considered to be 31.5 mm. Also, due to the higher neutron efficiency, the titanium was chosen as
a layer. In order to prevent the partial deviation of the deuteron beam center from the target center,
the diameter of the titanium layer was chosen to be 25 mm. In addition, using SRIM software, the
appropriate thickness for the layer was calculated. Also, the mass method was used to determine
the thickness of the layer ,and the thickness of the accumulated layer was obtained as 1.97 pm.
After designing and manufacturing the target, X-ray diffraction spectroscopy was used for
crystallography of the target sample and the substrate.

Keywords: Deuterium target, Titanium, SRIM, X-ray diffraction spectroscopy, neutron

flux.
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