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OPTICAL PROPERTIES OF THE FOUR AMORPHOUS SIOx PHASES
SOBOLEYV V.Val, SOBOLEV V.V.
Udmurt State University, I1zhevsk, 426034, Russia, sobolev@uni.udm.ru

Jis amopousix Si, Si0, SiO; 5 u SiO, U3BECTHHI 3KCHEepUMEHTANbHBIe cekTpsl oTpaxkenus R(E) B obmactu 0-26 5B. Ha nx
OCHOBE PACCUMTAJIH CIIEKTPhI HOIHBIX KOMIUIEKCOB ONTHUECKHX (yHIAMEHTANbHBIX QyHKIMH (g5, €, 0, k, —Ime™" 1 f1p.), CIEKTpHI &,
1 —Ime ! pasmoKuIHN HA MOMEPEUHBIE U MPOIONBHBIE HCMEHTAPHBIC COCTABISIONIME W ONPEICIHIIH HX OCHOBHbIE mapamerps! (E;, Hi,
I;, S;, f). [Ipeamonoxuim, 9T0 KOMIOHEHTH & Si0, U SiO} 5 00yCIOBICHB SKCUTOHAMH MAJIOTO paJnyca.

We calculate the full complex optical fundamental
functions spectra (g, €, n, k, —Ime ! and others), the ¢,
and —Ime ' spectra decompose into the transverse and
longitudinal components and determine their main para-
meters (E;, H;, I;, S;, f), using the known R(E) experimen-
tal spectra of amorphous Si, SiO, SiO; s and SiO, in the
energy range 0—26 eV [1] and calculation models of [2].
The four phases a—SiO, are derived by the R(E) spectra in
two groups: Si and SiO, SiO, and SiO; 5. In each of it, the
spectra are very similar by structure but highly different
on the intensity. very wide R(E) band of a—Si retains only
L(E) but converted into very thin peak of n, €, &, k, Ee,.
The longwavelength wide R(E) band of a-SiO (2-8 eV)
also very sharpening in n and &, but retains wide in &;, k
and p. The shortwavelength R(E) band (13-22 eV) disap-
pears (n, g, &), retains (k, m) or become the main (,
E’c,). The analogs of the a-SiO, four R(E) maxima also
retained very narrow in the other optical functions. Their
analogs of a—SiO, 5 also well visible in the spectra of all
optical functions but two shortwavelength maxima are
highly widened in n, €, &,. It is generally accepted by the
qualitative model, the first longwavelength and possibly
the three their R(E) maxima of a—SiO, caused by exci-
tons. The wide structural similarity of all the optical func-
tions of a—Si0, and a-SiO; 5 allowed to purpose the main
analogical model of the optical function maxima of a—
SiO, and a—SiO;s. Very strong exciton effects on the a—
SiO, and a-SiO, 5 spectra but their absence in the a—Si
and a—SiO spectra are divided both pairs of amorphous
materials in two different groups of the SiO, phases. They
are characterized by two principle different models of
electronic structure. We appropriate the energy of possi-
ble maxima of the transition bands for the four a—SiO,
phases using the photoemission results [3], and value of
E, in accordance with the our calculated maxima of &,
spectra. Further, the &, and —Ime ™' spectra of four phases
obtained were decomposed into the transverse and longi-

tudinal components, and their parameters (E;, H;, I;, S;, f)
were determined. It was established in all 12 (Si), 18
(Si0), 12 (SiO,) and 14 components (SiOy s) (tables 1 and
2).

Table 1. Energy (eV) E;, areas S; of Si and SiO &, (1) and
—Ime ' (2) components

Ei EN
N i S0 i 50
1 2 1 2 1 2 1 2
1 2.75 | 2.90 — 4.6 | 0.03 — —
2 3.50 | 340 3.9 - 358 | 003 [ 1.20 -
3 4,30 | 430 | 4.8 - 27 1008 [ 320 -
4 | 5.50 5.4 5.9 = 109 | 0.20 | 3.60 -
5 620 | 7.0 7.2 7.4 6.9 1038 [ 360 | 0.90
[ 2.10 | 86 8.4 — 4.1 |0.56 [ 260 —
7 9.60 | 100 9.7 - 3.0 0.77 | 2.00 -
2 110111 ) 105|102 24 1103|200 | 1.40
9 124|126 | 1128 - 1.9 1.25 [ 1.90 -
10 | 140 [ 140 | 1534 | 138 1.5 1.35 [ 2.60 | 0.90
11 159 | 160 | 168 | 163 1.2 | 7.69 [ 1.20 | 2.00
12 — 122 | 181 | 180 — 1.90 | 2.00 | 0.60
13 - - 192 | 196 - - 0.30 | 2.10
4 - - 20.5 - - - 1.70 -
5 = = 22.1 | 222 = = 0.4 | 3.90
[ — — 240 | 244 — — 1.40 | 1.30
B! — - 12.5 - - - 0.20 -
107 - - 142 - - - 0.20 -
11° — - 154 - — = 2.10 —

Table 2.Energy (eV) E,, areas S; of SiO, and SiO; 5 &, (1)
and —Ime ' (2) components

=
M 104 21015 3104 31075
1 2 1 2 1 2 1 2

1 Q.79 — 2.1 — 1.79 — 0.8 —
2 1023 |1064 | 102105364 | 026 |3.7]|0.3
3 11.20 | 11.20 11.2 = 0.34 | 0.15]1.1 =
4 | 11 84 119 116 — 265 | 04213 —
4 - - 1231124 - - |1.0]0.5
5 1285 130 12 8 - 1.09 | 046 |0.7 | —
5° — — 134 — — - 1.3 —
6 | 14.00 14.7 141 (146|340 |094)1.5]1.3
7 | 1560 6.4 | 153 - 1.86 | 080 |2.4| —
S 16 82 — 16 .6 — 2.42 — 221 -
9 17.70 18.1 1731751073136 |1.2]1.5
10 18 8 194 [190( 192128 | 120121 |07
11 | 2030 | 20.7 202|206 11013507 ]|1.0
12 | 2220 220 216 - 1.56 | 201|112 —
13 - 230 232 230 - 106 |11.5]|144
14 - 24.5 244 | 245 — 042|04|1.5
13 - 23.7 - - - 0% | — | =
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