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RAMAN STUDY OF VISIBLE-LIGHT
PHOTOOXIDATION OF As2S3 : Ag GLASSES

As2S3 : Ag glasses (up to 10 at.% Ag) were prepared by the melt quenching. Their amorphous
structure is confirmed by X-ray diffraction and Raman spectroscopy. No noticeable changes in
the Raman spectra with increasing Ag content are revealed at the excitation by a 671 nm laser
or by a near-bandgap laser (𝜆exc = 532 nm) at the low power density 𝑃exc = 4 kW/cm2. Mean-
while, for the samples with Ag content above 4 at.% at the excitation by 𝜆exc = 532 nm at
a higher 𝑃exc = 40 kW/cm2, new narrow peaks emerge and are clearly identified as Raman
features of arsenolite (As2O3) formed on the As2S3 : Ag glass surface under the intense illu-
mination. This is the first Raman spectroscopic evidence of the visible-light photooxidation of
As2S3-based glasses which previously was observed only under the illumination by ultraviolet
light strongly absorbed by the surface layer leading to thermal decomposition of As2S3 in the
illuminated area and oxidation of the vaporized arsenic atoms by oxygen from the ambient
air. Most likely, the photooxidation is facilitated by the effect of silver on the glass network,
reducing its rigidity, or, alternatively, the enhancement of photochemical reaction due to the
plasmonic interaction of the incident light with residual ultrasmall silver nanoparticles existing
in the glass sample.
K e yw o r d s: amorphous semiconductors, X-ray diffraction, Raman spectroscopy, photochem-
ical reactions, oxidation.

1. Introduction
Amorphous arsenic trisulphide As2S3 is a popular
semiconductor material known, first of all, due to
photoinduced effects leading to drastic changes in its
properties under the illumination [1–4] and making it,
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along with off-stoichiometric As–S glasses, promising
for applications in all-optical switching [5, 6], waveg-
uides [5, 7], holographic gratings [6], memory devices
[8], photoresists [9], substrates for surface-enhanced
Raman scattering (SERS) [10], etc. Upon the illu-
mination of amorphous As2S3 by ultraviolet (UV)
light, photochemical reactions may occur on its sur-
face, namely, the interaction with oxygen from the
ambient air. Photooxidation of the amorphous As2S3

film surface under UV light was confirmed by X-ray
diffraction (XRD) [11, 12], energy-dispersive X-ray
spectroscopy (EDX) [11,12], and X-ray photoelectron
spectroscopy (XPS) [13]. Direct evidence for the ox-
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idation of the amorphous As2S3 surface under UV
laser light was demonstrated in our earlier study [14]
based on the data of Raman spectroscopy.

For As2S3 doped with Group II metal atoms, the
illumination by above-bandgap light of sufficient in-
tensity can lead to segregation of crystallites formed
with the participation of the dopant atoms and sul-
phur atoms from the glass network [15, 16]. These
crystallites emerge as a result of a drastic photoin-
duced decrease in the amorphous material viscosity
strongly facilitating the diffusion of atoms. Doping of
As2S3 with Group I metals (in particular, Ag) does
not reveal photoassisted segregation of Ag2S crys-
talline phase; however, the interesting effect of phase
separation of the glass structure into two coexisting
amorphous phases (Ag-rich and Ag-poor) is reported
for samples with Ag content in the interval of about
4–25 at.% [17–20]. Additional interest to amorphous
Ag–As–S materials is driven by their ionic conduc-
tivity and possible applications as solid electrolytes
[18, 21]. This fact is related to a higher mobility of
ions (in particular, Ag+) which could also facilitate
their surface reactivity, including photochemical re-
actions.

Here, we intend to apply Raman spectroscopy
to study the possibility of photooxidation of Ag-
doped As2S3 glasses under the illumination by visible
light. We expect Raman spectroscopy to be used si-
multaneously as a technique providing the source of
irradiation by the excitation light and a means to de-
tect the products of the oxidation reaction.

2. Experimental

Ag-doped As2S3 glass samples were prepared from
pre-synthesized As2S3 and colloidal Ag (obtained by
AgCl reduction by hydrazine chloride N2H6Cl2 in an
alkaline medium). The synthesis was carried out at
600 ∘C in evacuated quartz ampoules at constant
stirring. The melt was kept at this temperature for
4 h and subsequently quenched rapidly at open air.
Samples with silver content from 2 to 10 at.% were
obtained.

To check the structure of the samples pre-
pared, XRD measurements were carried out using
a Proto Manufacturing Ltd setup with a DECTRIS
MYTHEN2R 1D hybrid photon counting detector.
The measurements were performed in the Bragg–
Brentano geometry using Cu K𝛼 radiation with a Ni
filter.

The optical transmission spectra of As2S3 : Ag
glasses were measured using a UV 1700 UV-VIS
spectrophotometer (Macylab Instruments). The mea-
surements were performed for plane-parallel polished
glass samples with a thickness of 0.29–0.41 mm.

Raman scattering spectra in macroconfiguration
were measured using a MDR-23 spectrometer with
a cooled iDus 420 CCD detector (Andor) and a solid-
state laser (𝜆exc = 671 nm) for excitation. The laser
power density on the sample surface did not ex-
ceed 1 kW/cm2. Micro-Raman scattering measure-
ments were carried out using an XPloRa Plus spec-
trometer (Horiba Scientific) with excitation provided
by a 𝜆exc = 532 nm solid-state laser with a maxi-
mal output power of 25 mW and a set of filters pro-
viding attenuation down to 0.1%. The incident laser
beam was focused by a 10x objective (numeric aper-
ture 0.25), resulting in the laser spot diameter of
2.6 𝜇m on the sample surface. This enabled a step-
wise variation of the excitation power density from
0.4 to 400 kW/cm2. The scattered light was detected
by a cooled CCD camera. The instrumental resolu-
tion was better than 2.5 cm−1. The frequency po-
sition of crystalline silicon (520.5 cm−1) was used
for calibration. The laser power density 𝑃exc was ini-
tially reduced down to values which ensured stabil-
ity of the Raman spectra and the integrity of the
film surface in the laser spot. Afterwards, 𝑃exc was
gradually increased to observe the dynamics of laser-
induced changes in the Raman spectra during the
measurements. For each measurement (unless inten-
tionally planned), a new spot was chosen on the film
surface in order to exclude photo- or thermally in-
duced changes related to previous measurements. All
measurements were carried out at room temperature.

3. Results and Discussion

X-ray diffractograms of the Ag-doped As2S3-based
samples are shown in Fig. 1. They reveal broad
smooth maxima typical of amorphous materials and
practically coincide with the XRD pattern of As2S3

glass shown in the same figure. No signatures of
any possible crystalline phases in the samples were
observed.

Raman spectra of the Ag-doped As2S3 glasses are
shown in Fig. 2. The spectra measured at the excita-
tion by 647 nm laser light (Fig. 2, a), as well as those
measured for 𝜆exc = 532 nm at a rather low 𝑃exc =
= 4 kW/cm2 (Fig. 2, b), reveal intense broad max-
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Fig. 1. XRD patterns of undoped and Ag-doped As2S3 glasses

ima which clearly confirm the amorphous character of
the samples, exhibiting typical broad features. Amor-
phous arsenic sulphide As2S3 is characterized by
a broad dominating maximum near 340 cm−1 (re-
lated primarily to As–S vibrations of AsS3 (some-
times referred to as AsS3/2) pyramidal units with mi-
nor contributions from vibrations of other structural
groups) and two less intense bands near 180 cm−1

and 230 cm−1 attributed to the vibrations of homopo-
lar As–As bonds [22–26]. Vibrations of this kind were
traditionally ascribed to As-rich As4S4 and As4S3

structural groups present in the amorphous film net-
work [22–24]; however, later targeted studies showed
that these bands cannot be explained solely by the
contributions of As4S4 and As4S3 units [26], and the
current vision is that the homopolar As–As bonds
not only belong to the cage-like As4S4 units, but are
also formed by overcoordinated As atoms in the glass
network [27].

It can be seen from Fig. 2, a and Fig. 2, b that ad-
dition of silver to As2S3 glass practically does not af-
fect their Raman spectra measured at low-𝑃exc excita-
tion. As follows from the Raman spectra of crystalline
Ag2S [#31], most prominent Ag–S bond vibration fre-
quencies are below 100 cm−1 while a weaker broad
continuum in the interval 200–300 cm−1 could not
make any noticeable contribution to the spectrum, es-
pecially at such low Ag content. In general, the addi-
tion of silver to the As2S3 glass composition is known
to be revealed in the Raman spectra, when its content
exceeds roughly 10%, exhibiting a noticeable shoulder

or even a maximum near 375 cm−1 [18, 29, 30]. Note
that, in some studies, even for lower silver concen-
tration (7%), a feature near 375 cm−1 was observed
in the Raman spectra [31]. Anyway, this feature is
generally considered not to be related to Ag–S bond
vibrations, but rather to the vibrations of As–S bonds
in AsS3 pyramids connected by means of a S–Ag–S
linkage [18,29,30]. In our case, as the concentration of
Ag in the samples does not exceed 10 at.%, one could
expect the presence and absence of the 375 cm−1 fea-
ture in the Raman spectra with almost equal prob-
ability. As can be seen from Fig. 2, a and Fig. 2, b,
in this case, the feature corresponding to the AsS3

pyramids linked by S–Ag–S bridges is not revealed in
the spectra. Evidently, one could expect it to emerge
at higher silver content in Ag–As–S glasses.

With 𝑃exc increasing to 40 kW/cm2, the spectra of
the undoped and slightly doped (4%) As2S3 glass re-
main practically unchanged, while samples with Ag
content of 6% and 10% reveal a new narrow peak
near 268 cm−1 (Fig. 2, c). The peak at such a fre-
quency can be characteristic for the Raman spec-
trum of crystalline As2O3 (arsenolite, sometimes the
chemical formula is written as As4O6), for which the
𝑇2𝑔 symmetry peak at 268–269 cm−1 was reported
[32]. One may suppose that the photoinduced oxida-
tion of the As2S3 glass at a sufficient intensity of the
532 nm laser light leads to the formation of arseno-
lite crystallites on the sample surface. The new peak
emerges in the Raman spectra of the samples under
the investigation within several seconds which means
that the photooxidation on the glass surface is quite
fast. The photooxidation is a spatially localized ef-
fect since the laser beam was tightly focused during
the measurement. Earlier, we showed that arsenolite-
related features (including the peak near 268 cm−1)
appear in the Raman spectra of amorphous As2S3

under UV laser irradiation [14]. Here, the As2O3 sig-
nature is revealed under the illumination by much
less energetic visible laser light, however, only in the
presence of at least 6 at.% of silver in the sample
composition.

Raman spectra measured at a lower 𝑃exc =
= 4 kW/cm2 from the same spot of the sample after
the irradiation by laser light of the same wavelength
𝜆exc = 532 nm, but at a higher power density 𝑃exc =
40 kW/cm2 are shown in Fig. 3. The narrow As2O3-
related peak is clearly revealed at the background of
the broad maxima of the amorphous As2S3. This con-
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Fig. 2. Micro-Raman spectra of undoped and Ag-doped As2S3-based glasses measured at the excitation with
𝜆exc = 671 nm at 𝑃exc = 1 kW/cm2 (a) as well as with 𝜆exc = 532 nm at 𝑃exc = 4 kW/cm2 (b) and 𝑃exc =

= 40 kW/cm2 (c). Asterisks mark Raman peaks related to As2O3

firms the irreversible character of photooxidation in
the laser spot on the glass surface.

Raman spectra of the Ag-doped (10 at.%) As2S3

glass measured at even higher laser power density
100 kW/cm2 (Fig. 4) reveal not only the above dis-
cussed arsenolite-related peak (in this case observed
at a somewhat lower frequency 263 cm−1), but also
two other similar features at 365 and 555 cm−1. These
two peaks are also known to be characteristic of crys-
talline As2O3, corresponding to the 𝐴1𝑔 symmetry
vibrations [32] and revealed in the spectra in case ar-
senolite is formed due to the oxidation [20]. The peak
position frequencies of all the three bands are slightly
shifted downward due to the sample heating in the
laser spot under the high-𝑃exc illumination.

It is known that under illumination by a tightly
focused above-bandgap laser beam of a rather high
laser power density (in our case, 𝑃exc = 40 kW/cm2)
during the Raman measurement the surface of As2S3

glass, as well as other amorphous chalcogenides, be-
comes damaged with a crater-like circular pit with
depth up to 500–600 nm being formed in the laser
spot surrounded by a rim (protrusion) with lateral
size up to several micrometers [4, 15, 16, 33]. Such
drastic mass transport-related changes on the glass
surface are attributed not to illumination-induced
heating, but to a nonthermal mechanism related

Fig. 3. Micro-Raman spectra of Ag-doped As2S3 glasses
measured at the excitation with 𝜆exc = 532 nm at 𝑃exc =

= 4 kW/cm2 after irradiation by laser light with 𝜆exc = 532 nm
at 𝑃exc = 40 kW/cm2 for 30 s. Asterisks mark Raman peaks
related to As2O3

to photosoftening (photofluidization) [1, 3, 4, 16,
33]. Changes in local structure in amorphous chalco-
genides under the illumination are treated as relax-
ation events around the atom, where a photon has
been absorbed. As a result of non-radiative recombi-
nation, multiple bond rearrangement occurs by initi-
ation of electron-hole pairs via transient self-trapped
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Fig. 4. Micro-Raman spectra of Ag-doped (10 at.%) As2S3

glasses measured at the excitation with 𝜆exc = 532 nm at
𝑃exc = 4 kW/cm2 and 𝑃exc = 100 kW/cm2 as well as
at 𝑃exc = 4 kW/cm2 after irradiation by laser light with
𝜆exc = 532 nm at 𝑃exc = 100 kW/cm2 for 15 s. Asterisks
mark Raman peaks related to As2O3

excitons [34, 35]. On the macroscopic level, the glass
structure corresponds to a “saturated” dynamic state
with constant physical characteristics; meanwhile, on
the microscopic level, the amorphous material struc-
ture is quite unstable with perpetual bond break-
ing and rearrangement. Numerous acts of formation,
changing, and vanishing of local and collective energy
barriers which occur under the illumination result in
multiple events of local fluidization [3, 34, 35]. The-
reby, the photofluidization manifests itself as a dras-
tic decrease in the material viscosity and strongly
enhanced diffusion of atoms in the material under
the intense illumination. Photoinduced mass trans-
port can lead to the formation of a relief on the
surface of the amorphous material [1, 4]. One could
suppose that formation of arsenolite crystals in Ag-
doped As2S3 glass under the intense illumination is
related to the photoinduced material transport simi-
larly to amorphous chalcogenides doped with Group
II or Group III elements, where the photoenhanced
diffusion is known to facilitate the formation of II–
VI or III–V nanocrystals in the illuminated area
[15, 16, 33, 36]. However, in this case, the initial glass
composition does not contain oxygen (at least, in no-

ticeable amounts), therefore, it seems more appro-
priate to explain the observed formation of As2O3

crystallites under the intense illumination by thermal
effect of the latter and involvement of oxygen from
the ambient air. Such mechanism was proposed to
explain the amorphous As2S3 surface photooxidation
by UV light [11–14], when most of the light is ab-
sorbed by the top 0.05 𝜇m layer of the glass sample,
thereby, leading to a considerable (up to 740 ∘C) heat-
ing of the material [12]. The high temperature enables
breakdown of bonds in the glass network and leads to
the formation of elemental arsenic As2S3 → 𝑥As +
+ As2−𝑥S3, its subsequent vaporization, and oxida-
tion by ambient oxygen 4As + 3O2 → 2As2O3 with
ambient water vapor acting as a catalyst.

As noted above, the photooxidation of amorphous
arsenic trisulphide was observed only under UV
light. In our case of As2S3 doped with a slight amount
of silver, it occurs under much less energetic green
light. In our experiment, its energy (2.33 eV, corre-
sponding to 𝜆exc = 532 nm) almost exactly matches
the amorphous As2S3 glass optical pseudogap (ab-
sorption edge energy position at a fixed absorption
level of 103 cm−1 which is 2.323 eV [37]), mean-
ing that such quite noticeable absorption can lead
to a considerable heating of the sample. However, it
is definitely not sufficient to cause the formation of
As2O3 crystallites, since it is well known that the
illumination (and, consequently, heating) by visible
light of similar and even higher energy (2.41 eV,
𝜆exc = 514.7 nm) even at higher 𝑃exc does not result
in any noticeable photooxidation of As2S3 [14]. Mean-
while, doping As2S3 glass by silver is known to result
in a red shift of the absorption edge [38]. Therefore,
heating of the Ag-doped samples could be quite no-
ticeable. Note that in our case the Ag-related shift
(Fig. 5) is in a good agreement with the data for
As2S3–Ag2S glasses reported earlier [38]. This shift
leads to an increasing absorption in the sample top
layer which can result in its heating in the laser spot
to the temperatures sufficient to initiate the photoox-
idation reaction.

Note that recently we observed the formation of
As2O3 on the surface of As2Se3 and Se-rich ternary
As–Se–S films under illumination by visible light
(514.7 nm) of sufficient power density [39]. These ma-
terials possess noticeably narrower bandgaps than
As2S3, therefore higher optical absorption in the
green spectral range could result in the sample heat-
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ing to temperatures sufficient to initiate the photoox-
idation reactions. Still, in our case of As2S3 : Ag, the
quite small (not exceeding 0.2 eV) shift of the absorp-
tion edge with doping (Fig. 5) makes the assumption
of such a noticeable absorption increase (and, conse-
quently, a strong heating of the sample) merely due
to the edge shift somewhat doubtful.

From recent studies it is known that the presence
of certain intentionally or unintentionally introduced
dopants can strongly facilitate photooxidation reac-
tions on the surface of crystalline [40] or glassy [41]
As2S3. One should also note that earlier XPS [44]
and XRD [45, 46] studies reported photooxidation
under visible light for Ag/As2S3 bilayer structures,
where silver was migrating into the As2S3 layer due
to photodoping. Moreover, especially in the presence
of water from the ambient air, the photooxidation
can also lead to the formation of not only As2O3, but
also compounds with arsenic in a higher oxidation
state (+5) [40, 41]. In particular, for orpiment (crys-
talline As2S3) the photoinduced formation of arsenate
As2O3−

3 ions was strongly assisted by the presence of
Pb [40]. Likewise, arsenates are formed under the il-
lumination (even by visible light) on the surface of
As2S3-based glasses with a rather noticeable (above
14 %) amount of bismuth [41].

On the other hand, for a related amorphous cha-
clogenide As2Se3, it is known that doping with met-
als prevents (in case of Cu dopant) or inhibits (dop-
ing with Ag) the photooxidation reactions on the
surface [47]. Threshold optical intensity for the for-
mation of As2O3 microcrystals in Ag-doped As2Se3
glasses was confirmed to be much higher than that
for undoped As2Se3 [38]. These results disagree with
our data; evidently, the incorporation of silver in the
arsenic chalcogenide glass network goes in a differ-
ent manner for As2S3 and As2Se3. Maybe, some is-
sues could be clarified by studies of Ag-doped As–
Se–S glasses, but currently available Raman studies
of such materials did not reveal photooxidation ef-
fects either due to a much less energetic light be-
ing used for the excitation [48, 49], or because of
the absence of the arsenolite peaks in the spectra
[50, 51].

Another possibility could be considered in case if
part of silver had not been initially dissolved in the
glass, incorporating in its structural network, but had
remained in the residual form of colloidal nanoparti-
cles (which could avoid being detected by XRD due

Fig. 5. Optical absorption spectra of undoped and Ag-doped
As2S3 glasses measured at room temperature

to their ultrasmall size). In such case, the interaction
of the incident laser light with silver nanoparticles
(for which the plasmonic resonance frequency is not
far from the green spectral range [52]) could facili-
tate the surface oxidation of As2S3 in a way similarly
to the plasmon-polariton interaction-related enhance-
ment of photodiffusion of silver in As2S3 [53] or SERS
recently reported for chalcogenide glass-based struc-
tures [54, 55].

As mentioned above, recent studies performed for
arsenic sulphide doped with Pb [40] or Bi [41] re-
ported the photoinduced formation of arsenates, how-
ever, in our case no Raman signatures of arsenate ions
were observed. Hence, for Ag-doped As2S3 illumina-
tion by 532 nm light, at least for the 𝑃exc range under
investigation, does not result in the oxidation of ar-
senic to its highest (+5) oxidation state.

Strictly speaking, since the experiment was per-
formed on air, a possibility of photoinduced reac-
tions of arsenic or sulphur on the sample surface with
nitrogen should also be considered. To our knowl-
edge, the existence of crystalline arsenic nitride was
first reported only recently [56] where this compound
was obtained under a very high pressure (300,000
times the atmospheric pressure) and temperature
(1200 ∘C). In our case, such a possibility can defi-
nitely be excluded. We did not find any coincidence
of the new peaks emerging in our experiment with
those known for S4N− and S3N− ions [57] or cyclic
S4N+

3 cations [58]. Therefore, under such conditions,
one can hardly expect a possibility of photochem-
ical reaction of amorphous arsenic sulphide with
nitrogen.
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4. Conclusions

Ag-doped As2S3 glasses with silver content up to
10 at.% are prepared by the melt quenching tech-
nique. Their amorphous structure was clearly con-
firmed by XRD measurements and Raman spectra.

Raman measurements performed under the exci-
tation by a 671 nm laser or by a near-bandgap laser
𝜆exc = 532 nm at low power density 𝑃exc = 4 kW/cm2

did not reveal noticeable changes in the spectra with
increasing the silver content. Meanwhile, for the sam-
ples with Ag content above 4 at.% under the excita-
tion by 𝜆exc = 532 nm at a higher 𝑃exc = 40 kW/cm2,
a new narrow peak emerges near 268 cm−1 that was
not revealed at a lower 𝑃exc. This peak retains in
the Raman spectra measured at a reduced 𝑃exc af-
ter the irradiation at an increased power density, con-
firming the irreversible character of the photoinduced
transformation having initiated the new peak appear-
ance. At an even higher 𝑃exc = 100 kW/cm2, the ap-
pearance of this peak is accompanied by new nar-
row peaks near 365 and 555 cm−1. The new peaks
are clearly identified as Raman features of arsenolite
(As2O3) which is formed on the As2S3 : Ag glass sur-
face under an intense illumination. Photooxidation
of amorphous As2S3 was previously known to oc-
cur under UV light strongly absorbed by the sur-
face layer leading to the thermal decomposition of
As2S3 in the illuminated area and oxidation of the
vaporized arsenic atoms by oxygen from the ambi-
ent air [11–14, 38]. To our knowledge, this is the first
Raman-based evidence of the visible-light photoox-
idation of As2S3-based glasses. It is definitely en-
abled by the presence of silver in the glass compo-
sition. It seems less reasonable to relate this effect
simply to the increasing absorption of the 532-nm
laser light by the surface layer of the glass with in-
creasing Ag content. More likely, the photooxidation
is facilitated by the effect of silver on the glass net-
work, reducing its rigidity, or, alternatively, the en-
hancement of photochemical reaction due to the plas-
monic interaction of the incident light with resid-
ual ultrasmall silver nanoparticles existing in the
glass sample. Additional studies are required to clar-
ify the mechanism of the effect of silver facilitat-
ing the photooxidation reaction on the As2S3 glass
surface.
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РАМАНIВСЬКЕ ДОСЛIДЖЕННЯ
ФОТООКИСЛЕННЯ СКЛА As2S3 : Ag
ПIД ДIЄЮ ВИДИМОГО СВIТЛА

Зразки скла As2S3 : Ag (до 10 ат.% Ag) отримано охолодже-
нням з розплаву. Їхню аморфну структуру пiдтверджено
даними дифракцiї рентгенiвських променiв i раманiвської
спектроскопiї. При збудженнi свiтлом лазера з довжиною
хвилi 𝜆exc = 671 нм помiтних змiн у раманiвських спектрах
при зростаннi вмiсту Ag не виявлено, так само як i при
збудженнi лазером з 𝜆exc = 532 нм з низькою густиною по-
тужностi 𝑃exc = 4 кВт/см2. Тодi як для зразкiв iз вмiстом
Ag понад 4 ат.% при збудженнi 𝜆exc = 532 нм з вищою
𝑃exc = 40 кВт/см2 у спектрi з’являються новi вузькi пi-
ки, чiтко iдентифiкованi як раманiвськi смуги арсенолiту
(As2O3), який утворюється на поверхнi скла As2S3 : Ag при
iнтенсивному опромiненнi. Це перше свiдчення фотоокисле-
ння скла на основi As2S3 пiд дiєю видимого свiтла, отри-
мане методом раманiвської спектроскопiї. Ранiше подiбне
спостерiгалося тiльки пiд дiєю ультрафiолетового свiтла,
яке сильно поглиналося поверхневим шаром скла й вело до
термiчного розкладу As2S3 в освiтленiй областi й окислення
випаруваних атомiв арсену киснем повiтря. Очевидно, фо-
тоокисленню сприяє наявнiсть срiбла у структурi скла, що
зменшує його жорсткiсть, або ж пiдсилення фотохiмiчної
реакцiї внаслiдок плазмонної взаємодiї падаючого свiтла з
залишковими ультрамалими наночастинками срiбла, при-
сутнiми у склоподiбному зразку.

Ключ о в i с л о в а: аморфнi напiвпровiдники, дифракцiя
рентґенiвських променiв, раманiвська спектроскопiя, фото-
хiмiчнi реакцiї, окислення.
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