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Laser Deposition of Iron on Graphite Substrates

Laser deposition is a very useful technique to produce films, which is applied in many fields. We have pre-
viously reported the study on iron carbide films produced by laser deposition of iron in a C2H2 atmosphere.
Iron carbide films with various Fe/C composition ratios were produced by varying the pressure of a C2H2 at-
mosphere and the substrate temperatures during deposition [1]. Here, we report the laser deposition of iron
onto amorphous graphite substrates in order to produce Fe/C species with excess amount of C atoms. The
Fe/C products were studied using Mdéssbauer spectroscopy, X-ray diffraction (XRD), and scanning electron
micro spectroscopy SEM.
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Summary

Laser light from a YAG laser (532 nm) was focused by a convex lens onto the target 57Fe metal block. Laser-
evaporated Fe atoms were deposited on a graphite substrate. The temperature of the substrate was maintained
at the desired temperature (300-600 K range) using a resistive heater. One pulse of laser ablation produces 4
x 10-9 mol of Fe atoms, and the amount of the laser-deposited Fe was controlled by varying the number of
laser pulses. Mossbauer spectra of the Fe/C on the graphite substrates were measured at room temperature
in a transmission geometry using a 57Co/Rh source.

Laser depositions of Fe were performed while the temperature of the graphite substrates was kept at 570 K,
and their Mossbauer spectra are shown in Fig. 1. The amounts of Fe deposited on the graphite substrates are
indicated as equivalent thickness of X-Fe. Laser evaporated Fe atoms have high translational energy (several
hundreds eV) and reacts with graphite to form Fe/C compounds. The Mossbauer spectrum of the sample with
a small amount of Fe (10 nm) was fitted into a combination of two sets of sextets and a doublet. The sextets
were assigned to cementite Fe3C and K-Fe, and the doublet (¥ = 0.3 mm/s, KEQ = 1.1 mm/s) was assigned to
amorphous iron carbide. The intensity ratio of the sextet absorption of Fe3C was approximately 3:4:1:1:4:3,
which indicates that the nuclear spin orientation of Fe3C is parallel to the substrate surface. Increasing the
amount of Fe (25 nm), the yields of K-Fe increased as it may produced on the top of Fe/C surface. Similar
experiments were performed at lower temperature at 300 K, and the yield of amorphous Fe/C was enhanced,
while Fe3C decreased.
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