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The features of application of multiplicative and homogeneous models were described. Relations between anisotropy parameters
describing the simultaneous (homogeneous models) and sequential (multiplicative model) effects of mechanism of anisotropy in a medium
with elliptical birefringence were found. Cases of different ratios between the values of different mechanisms of anisotropy were reviewed.
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Introduction. Polarimetry as high precision research
instrument without destroying anisotropic media has many
applied uses today [6]. However, the development of
modern polarimetry closely connected with the peculiarities
of specific classes of studied objects [11]. Polarization
properties of the medium with one mechanism of
anisotropy are the simplest case which has been totally
studied [1]. Therefore, considerable interest is paid to the
properties of the medium in which there are several
mechanisms of anisotropy [2]. Today in matrix polarimetry
there are two main methods for modelling properties of
such media. The question about the features of the
polarization properties of such media was the study of the

o —SiO, crystal in which in the direction perpendicular to

the optical axis distributed two elliptically polarized
eigenwaves [9-10]. This indicates the presence in the
crystal anisotropy of two mechanisms: linear and circular
birefringence. These mechanisms are determined by the
anisotropy of different phase velocity of the eigenwaves
that in the first case are linear, and the second are circular.
In polarimetry for the quantitative analysis of the properties
of these mediums consider the following parameters:

8=2mn(n,—n,)z/%=38,z— phase shift between the two

linearly polarized eigenwaves, o — azimuth and circular
phase anisotropy with phase shift: ¢ =n(n,—n,)z/1 =0,z

where ny,n,,n,n, — refractive indices of the medium for

ordinary, extraordinary, left and right circularly polarized
waves respectively, 3,,¢, — the value of the relative phase

shift per unit length in the direction of light propagation z .
Examples of such media are crystals o-SiO, and

TeO, [10]. For studying and analyzing of the polarization

properties of the medium with complex anisotropy are
prevalent matrix methods, including the method of Jones
and Mueller [1]. Within these methods, the anisotropic
properties of the medium are described by a matrix of 2x2
or 4x4, which for the above mentioned class of media is a

function of the anisotropy parameter §,p,a . Mueller matrix

models for media in which there is a mechanism of
anisotropy were constructed in [4]. To analyze the media in
which there are two mechanisms of anisotropy associated
with birefringence [2] was proposed the 1-st equivalence
Jones theorem, the essence of which is that any sequence
of optical elements with linear or circular birefringence can
be represented by a set of two elements with appropriate
mechanisms of anisotropy. In fact, based on this theorem
was built multiplicative model of homogeneous anisotropic
media in which the presence in the media of linear and
circular birefringence can be represented as sequential
effect of these mechanisms of anisotropy and the order of
their following is discussed in [3, 10]. Mueller matrix under
the multiplicative model is the product of matrices Miller,

describing some of the mechanisms of anisotropy. In
particular, it was shown that the phase shift 5, the same

in both orders of following optical elements and orientation
o is different by the value ¢ .

In the framework of homogeneous model of
representing of anisotropic media [7], it was shown [8] that
the electrodynamics parameters 3,¢,a0 do not coincide

with  the corresponding effective parameters of
multiplicative model.

Applying the method presented in [9] obtained the
following relationship between the parameters of multiplicative

8,,0,,¢, and homogeneous §,,¢,, o models:
8y (AS(2a) S(2A) - 20,C (2a1)(C(24) 1))
(407 +55C(24)) S (ay ) '

. 1arctan[2%c(2a)(c(m)1)+As(2a)s(zA)] ™)
M 20,5 (20.)(C(zA)-1)+AC(20) S(zA)

Sy = arctan[

2

4¢9,AS(zA)
55 +(85 +8¢5 ) C(2A)
where A =82 +4¢; relative phase shift between

eigenwaves per unit length 2z, C(x)=cos(x),
S(x)=sin(x). From relations (1) can be noted that the

= 1arc‘[an
Py 2

values 3,,,a,, are a function of all three parameters §,,¢,,a
of the homogeneous model and thickness z, while the
value ¢,, does not depend on the orientation of the axis of
birefringence a in the framework of homogeneous model.
This indicates that the circular birefringence even in the
multiplier is still independent of the orientation of the plane of
polarization. Let us analyze the obtain relation (1) for
different ratios between the parameters of linear and circular
birefringence. First, consider the case where the
predominant linear birefringence. In particular, this case is

realized for crystals o-SiO, and TeO,, which are
characterized by the values of unit parameters of
anisotropy: 8, =5,14"/um, o, = -8,5x10°°/uym and
5, =86,97"/um, ¢, =3,55x107"/um for A =0,63 and
a=0
parameters of crystals o —SiO, , and TeO,, in the direction
perpendicular to the optical axis in equation (1) we obtain the
dependence of the parameters of anisotropy of the
multiplicative model §,,,a,,,9,, on coordinate z, which are
represented together with the parameters of anisotropy of
homogeneous model §,¢,a in Fig. 1.

respectively. Substituting the above mentioned
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Graphical interpretation of Egs. (1) for other different

ratios between &; and ¢qfor crystal o—SiO, shown in
Fig. 2. It turns out that in extreme cases §;>> ¢g or
89 < ¢y the appropriate parameters of anisotropy of

multiplicative and homogeneous models

8M = 80 or

Sn°, &°

50 | 1 /1 /V

2y
=
—

-100
-150

oy =9 coincides. While all the other parameters of the

model in this cases do not coincides. In the most general
case, when § ~¢, none parameters of anisotropy of

homogeneous and multiplicative model does not coincides.

Fig. 2 The dependece of anizotropy parameters of multiplicative and homogeniuse models on thickness z

in direction of light propagation for the cases a) , b) §; =5,43° /um, ¢q =-4,18°/ um,

¢) 8 =7.3x10"2 °/um, @p =-4,18°/ ym

Conclusions. In general for the medium with elliptical
birefringence the parameters of anisotropy of sequences
effect of anisotropy mechanisms (multiplicative model) do
not coincident with parameters of anisotropy of simultaneous
effects of mechanisms (homogeneous model) of anisotropy.
So in general case the multiplicative model characterized by
some effective anisotropy parameters. However, in extreme
cases, when the value of one mechanism of anisotropy
dominates over the other, there is a coincidence of this value

of anisotropy in both models. Case & > ¢y for example
sold for trigonal crystal system which includes in particular:
a—-Si0, and TeO, in direction of optical axis.
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MOPIBHAHHSA PO3B’A3KIB OBEPHE!:IOi 3AAAYI NOSIAPUMETPIL NPU NOCNIAOBHINTA OAHOYACHIN AIi
MEXAHI3MIB AHI3OTPOMNII CEPEAOBULL 3 EMINTUYHUM ABOMPOMEHE3AJIOMJIEHHAM

Byro onucaHo ocobnusocmi 3acmocysaHHs1 MyrbmurniikamusHUX i 0OHOpIOHUX modenel. bynu 3HalideHi criig8iOHOWEHHSI MK napamempamu aHi3omporii, wo
ornucyromb  00OHoyacHy (0OHopiOHa Modenb) i nocnidosHy (MynbmurikamueHa Modenb) Oil0  MexaHismig aHizomponii & cepedosuwy 3  eninMmuUYHUM
380rMPoMeHe3anoMIeHHIM. Burnadku pi3HUX Crii@8IOHOWEHHSIX MK 3Ha4YEHHSIMU PI3HUX MexaHiamie aHisomporiii 6ynu po3asnsiHymi.

Knroyosi cnoea: mampuyHa moderns Mionnepa, 1-wa meopema eksiganeHmHocmi [pkoHca, niHitiHe ma YupKyrspHe O80rMpoOMeHe3aroMIIeHHs], aHi30mpornHe

cepedosule, napamempu aHi3omporii, MyribmuriiikamugHa i 0OHopiOHa moderni.
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CPABHEHMWE PELLEHUIA OBPATHOVIUBALI,A'-IVI NONAPUMETPUUN NPU NOCNEQOBATEJ/IbHOM
“n OAHOBPEMEHHOM AENCTBUU MEXAHU3MOB ®HNU30TPOMNNU CPE[]
C 3JIENTUYECKUM ABYNYYENPEJ/IOMJIEHUEM

bBbino onucaHo ocobeHHoCMU MPUMEHEeHUS MyTbMUITUKamueHbIX U 0OHOPOOHbIX Modesel. bbinu HalideHbl COOMHOWeHUsT Mex0y rnapamempamu aHUu30mporuu,
oruchI8aroWUX 0OHOBPeMeHHY (00HOpOOHas Moderb) U nocredosameribHyo (MynbmurnukamueHas Mooeris) Oelicmeue MexaHu3Ma aHU30mpornuu 8 cpede ¢
annunmuyeckol 08yryyerpeniomeHusi. Criydau pasnuyHbIX COOMHOWEHUSIX MEXQOY 3HaYEHUSIMU PasfiuYyHbIX MEXaHU3MO8 aHU30mpOrnuu 6bisiu PaCCMOMPEHBI.

Kmroyesnie cnosa: mampuyHasi Modesnb Mionnepa, 1-1 meopema akeusaneHmHocmu [pxoHca, nuHeliHoe U UUPKYspHoe O8yrydenpeniomMieHue, aHU30mpornHas
cpeda, napamempbl aHU30MPONUU, MyribmuriiukamueHasi U 0OHOPOOHast Modesu.
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Y1 MOXXHA BUSIBUTW BYAb-SIKI CNTIAN CUTHAJTY 0 MO0 NMOYATKY?

Po3senssidaembcsi MemoduyHe numaHHsi 00 Kypcy 3 eapMOHIHHO20 aHarlidy Mpo MOXIUeicmb 8USI8NIEHHS cridie cueHany 00 (020
rnoyameky, OCKinbKU po3knadaHHs1 8edembCs Ha 2apMOHIKU, WO npocmszarombcs 8i0 MiHyc A0 Itoc HecKiHYeHocmi y yaci. [TokasaHo, wo
ons 6ydb-siKux peanbHux inbmpis, AKi cknadarombcs 3 LRC-enemeHmis. ue HemMoxnugo, moli sik Ons ideanbHo2o ¢unbmpy (akuli
pakmu4yHo He Moxe bymu pearizoeaHull) maka MOXIugicmb iCHYe.

Knroyoei cnoea: cnekmp, ideanbHul ginbmp, peanbHull LRC-ginbmp

Mpy BMBYEHHI OesKuX po3AdiniB Kypcy 3 rapMOHIYHOro
aHanisy curHaniB y CTYAEHTIB 4acTO BMHMKAKOTb MUTAHHS,
3anTu Bignosigi Ha fAki 6yBae OocuTb cknagHo. IHoai Taki
NUTaHHA CTOCYIOTBCA HaBiTb MEBHUX MNapajokciB, £k,
Hanpwvknag, 3a3HadyeHe BuLle "Un MoxHa BUSBUTU Oyab-siki
cnign curHany o noro noyaTky?" | xo4a Take nuUTaHHA y
CTYAEHTIB NPUPOAHO BWHUKAE, BIANOBIAI Ha HbLOMO B
HaBYanbHin niTepaTtypi, nepenivyeHin HanpukiHui AaHol
CTaTTi, HAM 3HaNTWN He BOANOCh.

Hawa iHTyiuis, WO rpyHTyeTbCA HaA  NpuHUMNI
MPUYMHHOCTI, KaTeropuMyHO BIOXMIISAE TaKy MOXIUBICTb.
MMpoTe, OCKiNbKM MW po3Knaganu curHam Ha rapMOHIYHI
CKnafosi, WO npocTaralTbCa Yy  4aci Big  MiHYC
HECKIHYEeHHOCTI 40 MNIC HECKIHYEHHOCTi, TO BUXOAUTb, LLIO
ANs curHany, sikuin po3noYvaBcsl Y NEBHUIN CKIHYEHUI MOMEHT
yacy (Hanpuknag, B MoMeHT t=0), rapmoHiYHi cknagosi
MOBWHHI iCHyBaTW i OO0 WOro noyatky. 3po3yMmino, okpemy
ONCKPETHY rapMOHIYHY CKMagoBy HEMnepioguyHoro curHany
BUSBUTU HEMOXNMBO, 60 1i amnniTyaa HeckiH4eHHO mana.
B3sTi »x pa3om BCi cknagoBi 4O MoOYaTKy CUrHany maroTb
AaBaTtu B CyMi Hyrb, OCKifbKM came 3 L€l yMOBM pobuTbCA
0o0ip ix amnnityg i dpas. Ta um MoxHa 3a JONoOMOrow oyab-
AKoro inbTpy “"BMpi3aTU" 3 YCbOro CrneKkTpy OesKy CMyry
YacToT, KOTpi B CyMi He AaBanu 6 Hyrnb 0O nodaTky curHany?

Y 3aranbHOMYy BUMagKy BMpa3 ANs CUrHamy Ha BWUXOAi
0EesKOro NiHINHOro YOTMPUNOSKOCHMKA Mae BUMMSA,

f,( —%LQ o)K(o)e’*'do =

(1)

1% jo T —jo
ZE_L K(m)e”dw_[cﬁ(e)e 12%qg
ne f£(6) i

yoTMpunoniocHnka, a K(o)— nepenasanbHa dyHKLiA

YOTMPWNOMIOCHMKA. 3MiHIOIYM NOPSAOK IHTErpyBaHHA B
(1), opepxyemo

$(w)— curHan i NMOro cnektp Ha BXoAi

f;(t):zinT1 dejK )e™ gy )

BisbMemMo sk npuknag 3BUYANHUIA KOMWBHWUI KOHTYP
(puc. 1), Ansa sxkoro nepepasanbHa MYHKLIA Mae BUMMAA:
oA

Klo)=———0
(o) oF — o’ +2jod

@)

e m, — BflacHa 4acToTa KOHTYpY, a & — MOro 3racaHHsi.
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Puc. 1. Cxema inbTpy

Ons ob6uucneHHss ppyroro iHTerpany B (2) cnig
CKOpPUCTaTUCH METOAOM JfULLKIB, MEepeTBOPUBLLM NOrO Y
KOHTYPHWUI iHTerpan.

Onsa (t-0) > 0 F__io_) .
|m0)>0 ‘__/--- ‘x\'-\‘
o .
f/ 5
! sy ®
/ -
||| =1 0 [OT] Jl
n g
i
\\ s Ime<0
o _,f"/ Onsa (t-0) <0

Puc. 2. KOHTYp Ha KOMNEKCHIN NNOLWMHI

3 uieto MeTow Cnig 3aMKHYTU LMSX iHTErpyBaHHA Ha
NAOLWMHI KOMMMEKCHOT 3MiHHOT ® (Puc.2) Takum 4YnHOM,
wob aopaTkoBa YaCTUHA LUNSIXY IHTErpYBaHHS Hivoro 6 He
JofaBarna [0 3HadeHHs Haworo iHTerpany. Lle moxHa
3pobuTn, NPoOBOASUN 3aMuKatody MiHilo Yepes3 obnacTb, Ae
\Im co\ =o0. Topi, Wob BMKOHATX BKa3aHy BuLLE YMOBY AnNS

t-6>0 (To6TO AnNs MOMEHTIB 4Yacy nicns noyartky
curHany), 3aMmukatody niHito cnig npoBOAWUTW Yy BepXHii
HaniBMIIOWWHI, Ae Imo =+ , 60 nuwe y LbOMy BUMNAAKY

e ha Ui nomaTKOBIM MINSHUI KOHTYPY iHTErpyBaHHi

OOpIiBHIOBATMME HyJIO i HiYOro He gogacTb OO HALOro
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