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1. Introduction
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investigated as a phase change Figure 1. Experimental setup.

optical material.

2. Experiment

The thin films (0.4Lum thick) were deposited, at University of Delhi, on glass substrates

using thermal evaporation technique. The experiment was set up as shown in Figure 1. The
samples were placed downstream of the anode using an axially movable sample holder to
vary the exposure distance and hence the ion fluence. A combination of two apertures of
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diameter 3 mm and 4 mm, separated by a distance of 1.0cm, were placed at 2.0cm beyond
the anode to attenuate blast wave effects. The focus was operated in Imbar of argon with a
14kV charging voltage.

3. Results and analysis

The exposed samples were then analysed using Scanning Electron Microscope(SEM),
Atomic Force Microscope(AFM), X-ray Diffractometer(XRD), X-ray Photoelectron
Spectrometer (XPS).

Figure 2 shows typical SEM micrographs of samples at a few different distances.

(a) Before exposure

(e)z = 10.tm

Figure 2. (a) to (e) SEM micrographs of Sb,Te,films on glass substrate

Although the crystal grains of the unexposed sample and the sample exposetal cm
were too small to be observed even at = -
magnification of X15,000. SEM micro- 00
graphs of the other samples reveale
grain morphologies, of both gke; and
large white pyramidal grains of SD;.
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Figure 3 shows a typical AFM scan
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roughness was obtained in this way fro  Figure 3. AFM image of a sample exposed at 5 cm
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the various samples.

Figure 4 shows some raw XRD scal
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The chemical composition of the films i
analysed using the XPS. Figure 5 shows f
deconvoluted 3gb peak of antimony. Both
peaks show a shift from elemental Sb pe
(533eV) due to bonding with Te. Antimony i
found to exist both in a stoichiometric (Slas)
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The plots of the ratio between that of
pure Sl to Sy, (Figure 6) too reveals that Fig. 4. XRD scans
oxidation has taken place for samples kept at
distances 8.0 cm.
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Fig. 6. Plots of the ratio between pure Sbs, to

Fig. 5. XPS scans — 3ds;, peaks of antimony Shy), peaks
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In general, the XPS data suggests that the high energy ions, at smaller distances of
exposures, breaks the bonding of,Bf and encourages oxidation, however this
oxidation disappears as the distance of exposure is reduced to 8.0cm, resulting in a single

stoichiometric Shlres film.

4. Conclusion

The XPS and SEM studies on Sb-Te films irradiated with energetic argon ions revealed
that for smaller distances of exposures, ion irradiation is seen to encourage the formation
of antimony rich non-stoichiometric phase along with antimony oxidgOspb Exposure

at higher distances is found to cause negligible oxidation and the film is seen to go to a
complete stoichiometric phase. An increase in the crystallization,®&trystals for

films placed at further distances from the anode. AFM and SEM studies indicate that the
surface of the films which were exposed at greater distances were reasonably smooth.
Studies using the XRD also revealed that a preferred direction of orientations of crystals

were encouraged by ion irradiation at distances between 9.0cm to 10.0cm.
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