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1. 5% Name of sample(s) and chemical formula, or compositions including physical form.

Ag/Ge,Sg films

2. ERAERVER (RBRIIEAWAENT-1HE . TOEHZELRLTZEL, )
Experimental method and results. If you failed to conduct experiment as planned, please describe reasons.

Experimental method:

In order to clarify the change on the depth profile in Ag/amorphous (a—) Ge chalcogenide films by silver
photo—doping, we investigate on the neutron reflectivity of Ag/a—Ge-S films under a light illumination. In
2012A, we have measured for Ag/a—Ge,Sg, films. In 2013A, we have measured for Ag/a—Ge,,Sg, films, which
are supposed be more reactive and show faster change.

In the experiment, we used a xenon lamp unit (MAX-303, ASAHI SPECTRA) as an excitation light source.
The illumination area on the film was 25mm x 25mm. Neutron reflectivity measurements have been made on
BL17 (SHARAKU) with unpolarized neutron beam mode. We measured neutron reflectivity of the sample
before and after making a light exposure in the Q—region up to 0.08 A™". The light was exposed on the film for
60 minutes and neutron reflectivity measurements have also been made during the light exposure, fixing the

angle of a detector.

Experimental results:
Fig.1 shows the neutron reflectivity of Ag 500 A / a—Ge,,Ss, 1500A / Si substrate (the thicknesses were
given by a quartz crystal unit in a thermal evaporator) before and after a light exposure. The black dots show

the experimental data while the red solid curve shows the result of fitting. The inset table summarizes the
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2. ERAZERUVEER (DDEF) Experimental method and results (continued)

parameters used in the fitting. As shown in the table, before making a light exposure, there are Ag and Ge,,Sg,
layers, and, in addition, there is silver—doped reacted layer between them. We infer that this 100 A
—depth—diffusion occurred thermally after thermal evaporation, due to its active reactivity. After 60—min light
exposure, it is considered that the film gets to be one homogeneous Ag—doped layer and silver diffusion is

completed.
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Fig.2(a) shows the time evolution of neutron reflectivity during and after stopping a light exposure. The
reflectivity curve rapidly changes within 20 min. To see the details in the first 10min, we obtained time—slicing
reflectivity up to 30 sec resolution from the data with event recording format and the result is shown in
Fig.2(b). Although there are some noisy data points in the reflectivity curves with 30 sec resolution, we could

get fundamental features in them.
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Fourier transformation has been applied for the above original reflectivity data. From the results of static
measurements with wide Q-range up to 0.08 A ™', we could confirm the number of layers before and after
making a light exposure, which is related to the number of peaks in the Fourier transformed curve. From the
results of transient measurement with narrower Q-range up to 0.04 A ', and the plots of the position and the
height of the first peak, we observed (1) rapid change within 2 min (2) the following peak decay (3) a saturation
after 20 min. Possible picture of the silver photo—diffusion based on this model-free analysis has been shown

in the conferences listed in the following section.






