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The problem of choice of a system model and determination of this system parameters
from experimental data obtained by reflective ellipsometry have been considered. The
multi-angle ellipsometric studies of dielectric HfO, films on optical glasses, and the
natural oxide ones on Ge surface have been carried out. The calculations for the bilayer
model allow to determine that for HfO, deposition on optical glass by electron beam
sputtering of the coating material, interlayer is formed between the film and substrate
having the refractive index considerably different from that of the glass. In the case of
the oxide film on germanium, the angle of incidence dependence of the determined
parameters can be eliminated by proper choice of the substrate optical constants.

PaccmoTrpena mpoGyiema BbIGOpa MOJEJIUM CHUCTEMbBI M OINpeAesieHUsA IapaMeTpoB 3TOM cuc-
TeMbl M3 OJKCIEPHMEHTAJbHBIX MOJAaHHBIX, IIOJYYEHHBIX OTpa)RaTeJIBHOfI QHJIHHCOMeTpI/Ieﬁ.
HpOBe,Z[eHBI MHOT'OYIJVIOBbIE€ 3JIIMIICOMETPHUYECKHE HCCJIeJOBAHUA AUIJIEKTPUUYECKHUX IIJIEHOK
HfO, ma onTHYecKuX CTeKJax M ecTeCTBEHHOIO OKMCJa Ha IIOBEPXHOCTU repMaHHUA. Pacders
IJIf IBYXCJIOMHOM Mozjenu mnokasanu, 4To npu ocaxgenum HfO, Ha omrmueckom crekie c
SJIEKTPOHHO-JIYUEBbIM DACIBLIIIEHHEM MAaTepuajia MOKPBLITHS MEXXKAy IJIEHKONM M IIOAJIOMKKOMN
o0pasyeTcsi MPOMEXXYTOUYHBIA CJIOM, IMOKA3aTeJb IPEJIOMJIEHUS KOTOPOr0 3HAUMTEJILHO OTJIHU-
yaeTcsA OT ITOKas3aTejsa IMPeJOMJEHUA CTeKJa. B ciaydae OKCHUOHON ILIEHKM HA TIePMaHUN
3aBHCHUMOCTD OIIPelesIsieMbIX IIapaMeTPOB OT yIJia HaJeHUs MOYKHO HCKJIIOUHUTH IIyTeM Ipa-
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BUJIBHOT'O no,u6opa OIITUYECKUX KOHCTAHT IIOLJIOKKHU.

The real reflection systems, used in engi-
neering (for example, films on substrates
obtained by different methods), can have a
complex structure and parameters of sepa-
rate system components which are to be de-
termed in experiment. The reflection sys-
tem model describing it in all details is un-
known, and must be rather complicated.

To determine a plenty of unknown pa-
rameters of the reflection system, it is nec-
essary to carry out experiments under dif-
ferent fixed conditions (angle of incidence,
the film thickness, etc.). In case of the el-
lipsometric measurements, the full informa -
tion on the reflective system is born by the
ellipsometric function, dependence of the el -
lipsometric angle on that of incidence.
Measurements are carried out for several
angles of incidence. On a result, some equa-
tions are obtained which are to be solved to
determine the unknown system parameters,
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the film thickness and optical constants of
coating layers and substrate.

The problem consists in that the ellip-
sometric equation connecting the ellip-
sometric angles with unknown parameters,
is nonlinear and transcendental and it can-
not be solved explicity with respect to the
unknown parameters. Therefore, to solve
the ellipsometric equation, iteration meth -
ods are usually used, that are effective in
the case of a simple single-layer systems
[1], when a film are rather thick, so that
measured ellipsometric angle values are far
from those for the free substrate. For com -
plex reflection systems where many parame -
ters, are to be determined, the ellipsometric
function converges poorly and the iteration
methods do not work.

In this study, manifestations of the re-
flection system complicated structure in
particular, of an interlayer are considered
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