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The analysis of the iines form of spectra second derivative of main componenis of the dieleciric
permeability T1Se tensor near to critical points were carried out. On multy angular method in fwo orientations

of relatively optical axis of a crystal carried out spectraclipsometrical researches at 1,240-3,025¢V data were

The majority of the

used. The eneigies of critical poiits (I ), spread parameters (F) and amplitude (A}
revealed structures are identified and are compared to the earlier found out structures in specira reflection,

thermoreflection and absorbtion.

The optic single-axis crystal thallium-selenium is the most investigated
representative of love dimensial semiconductors TiMeX, (Me= In, Ga; X=Se, 5, Te),
having chained structure. In [1,2] the components of tensor of the dielectic permeability of
paraliel (E||) and perpendicular (E;) optical axis of a crystali are measured by
spectroelipsometrical method at room temperature. There are noted the consent of
elispometrical data with results of other authors received from measurements of reflection
[3. 4, 5], thermoreflection [6] and absorption [7] spectra. Nevertheless, it is required the
more detailed analysis, at first, for an establishment types of critical points of observable
features in E () spectra, and secondly, for quantitative definition parameters determining
the form of spectra lines.

In the present work the analysis of the lines form of spectra dielectric permeability
near to Van-Hoffs critical points is carried out, that has allowed to determine energy of
critical points (E), spreading parameters (I" ), amplitude (A).

In order to more abruptly to allocate structures in spectra of dielectic permeability
and to determine parameters of critical points’, second derivative of spectra of the complex
dielectric function for both polarization are calculated [8]. Previously data of
spectroelipsometric researches are smoothed on part by part most precisely describing an
experimental curve polinom. Each subsequent site of a curve is got out so, that the
beginning of a site settled down above than end previous one.

The points of connection were fixed. The equality third derivatives' was the
tacking. Such procedure is necessary for reception the spectra of second derivative of
dielectric function. The spectra second derivative of dielectric function received by
differentiation of theoretical expression are shown in Fig. 1 and Fig. 2.

E(@)=C—Ade* (w—E +il)", (1
where © is a frequency of dropping radiation, n is a parametr determining the dimension of
Van-Hoff's feature, n=1/2 for three-dimensional feature and n=-1/2 for one-dimensional. It
is accepted to consider n=0 for two- dimensional feature. Actually, instead expression (1)
we have

S

E(w)=C— Ae" In(w - E +iT) @)
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Fig. 1.
Second derivative of real (Er") and imaginary (Ei") part of smoothed dielectric function for
E.LC. The solid line is corresponded to the superposition of functions for real part of
second derivative of dielectric function (1) and the dashed line is corresponded to the

1n1a_01nary part.
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Fig. 2
Second derivative of real (Er') and imaginary (‘E.i'“n part of smoothed dielectric function for
EIIC, lhc solid line is corresponded to the superposition of functions for real part of
second derivative of dielectric function (1) and the dashed line is corresponded to the

imaginary part

(1) T is a hail~widih of researched peak, A 1s a amplitude of a bell of
researched peak, and ¢ is a phase angle determining type of Van-Hoff s feature. At this, in
a three-dimensional case to a critical point M, it is corresponds ¢=37/2, M- $=0, M -
q) /2 and M; - ly"TI

For two-dimensional case we have $=0 (2D min); ¢=n/2 (2D saddles) and ¢=n
(2Dmax).
For one-dimensional case we have: ¢=n/2 (1D min), ¢==0 (1D max).
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At least, the n=-1 case is corresponded an exciton condition.

In Fig. 1 and 2 the solid line is corresponded a superposition values of second
derivative of real part function of a kind (1). Second derivative of the imaginary part of
dielectric function is shown by dashed line. The parameters of functions (1) were defined
by adjustment of second derivative of the real part of a smoothed experimental dielectric
function.
ts. polarization and parameters of Van-Hoffs features, comparison with

literature data and identification.
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For adjustment the second derivative of the real part of an experimental dielectric
function it was applied the method of the least squares fitting.

An amplitude, a phase angle, dimension, a spreading parameter, a critical point
energy were considered as fitting parameters. The adjustment was made part by part. The
chosen site was adjusted using second derivative of functions (1) and (2) kind. The
following step was the subtraction value of given function from fitting curve and then
again received data were adjusted on the previous' scheme. The error of adjustment does
not exceed 1% of value of the second derivative of dielectric functions.

The power points of Van-Hoffs features, a polarization, dimension of features, a
phase arigle, a half-veidth and an amplitude are given in Table 1. There are given for
comparison found earlier by authors [3-7] the structures in spectra of reflection,
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theroreflection and absorption, and also identification of these structures according to the
calculated zone structure of TISe [9] and the selection rule |3, 6].

As is obvious from Table 1., in two cases it was possible to establish the presence
~AF e e 111 Zone c""ﬂ r-fu-n or T!QP ﬂ'\qt wag V\nqctk]a to p}‘pe(‘t "\pr\a- Se
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of chained structure of this crystal. In the majority of cases, three-dlmensmnal and a little
less often two-dimensional features are observed. The similar situation is typical and for
lavered crystals [81

Aq we” the e)'citon structures in spectra dic!ectric ﬁmction are found out above

i
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Thus, the energy of critical points, the spreading parameters, amplitudes and
dimensions are determined from the analysis of the form of spectra lines of second
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derivative permeabiiity T1Se near to critical points.
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TALLIUM-SELENIUM DIELEKTRIK FUNKSIYAS! SPEKTRINDS BOHRAN NOQTSLORI
F.QASIMZADE, S.KAQKAMANOVA, F.MUSTAFAEV, N.CAFAROV

Tallium selenidin kritik noqtelerin yaxinliginda olan dielektrik kegicilik tenzorunun ikinci téramalarinin
analizi apanhb. Analiz igin enerjinin 1,240 — 3,025eV qiymatiari arasinda TISe-nin goxbucaql metodika izra
optik oxa nisbatan iki semtlesmads apanimis spekiroellipsometrik tetgigatlann naticslerinden istifads olunub.
Kritik nogtelerin enerjisi (E), enloagmsa parametri (Q) ve amplitud (A) tayin edilib. Askar edilmis strukturiann
goxu miayyanlagdirilib ve avvellar agkar edilmis strukturlarla gaytarma, termo gaytarma ve hopdurma
spektriari iutugdurulub.

KPUTHUUYECKHME TOYKY B CNIEKTPE JUINEKTPUYECKON ®YHKLUH CEJIEHUJA
TAJLIWA
O.rAIMMBAAE, CKAI'PAMAHOBA, ®©MYCTAQAEB, H.JUKADAPOB

Iposenen amanu3 QOpMEBl JIHHMA CHEKTPOB BTOPBIX NPOHIBOAHBIX T[JIABHBIX KOMIIOHEHT TEH3opa
LHOREKTPHYSCKOR NPOUHUASMOCTY ceneniaa Tanaug ebausy KpuTHIeCKUX Todek. [ing aHanusa HCMONL3OBAHE! JauuLe
cneKkTpoanIHncoMeTpryeckux ucenenosanyit T1Se B ofnactu sueprift 1,240-3,025¢V, nposegeHHLIX 0 MHOTOYToBOMH
METOIMKE B JBYX OPHEHTALMAX OTHOCHTENEHO OMTHYECKON ocH kpucTanna. Onpenenessl 3HEPrUH KPUTHYECKHX TOYEK
(E), napamerprt ymmpenus (I) W amnantyzsl (A). BONBIIMHCTBO BBISBJICHHLIX CTPYKIYP HISHTM(BHLMPOBAHBI M
COMOCTABAEHE! C paHee 00HAPYKEHHLIMH CTPYKTYDAMHU B CIIEKTPaX OTPaXEHUA, TEPMOOTPANKEHUA W TTOTNONIEHUS |
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