
Abstract. The propagation of polarised low-coherent radia-
tion is studied in an anisotropic single-mode glass ébre with
imperfections of anisotropy. These imperfections are typical
for interferometers used in devices for optical coherence
tomography and can be caused by an inaccurate splicing of
ébres or by their compression. The appearance of parasitic
interference peaks due to anisotropic inhomogeneities is
considered theoretically. The subtraction of parasitic peaks
with orthogonal polarisations is studied theoretically and
experimentally. The obtained experimental data well agree
with theoretical estimates. The results of the paper are
important for improving the methods for calculating inter-
ference schemes and for diagnostics of their defects.

Keywords: low-coherent interferometry, anisotropic optical ébres,
imperfections of anisotropy, correlation time analysis, optical
coherence tomography.

1. Introduction

Great interest in interference schemes using low-coherent
radiation sources has been expressed in optics, and
especially in ébre optics, from the early 1980s of the
20th century. This interest is caused by the advent of
comparatively low-cost, reliable, and compact sources such
as superluminescent semiconductor diodes and superlumi-
nescent sources based on active ébres, which have the high
spatial coherence and high spectral brightness.

These sources are mainly used in ébre gyroscopes [1 ë 3]
and optical coherence tomography [4 ë 6]. The use of
polarisation-maintaining optical ébres in low-coherent
interference schemes substantionally decreases the inêuence
of a random change of polarisation state in one of the arms
of an isotropic ébre interferometer due to bends and
stresses. This effect leads to the unpredictable modulation
of the amplitude of an interference signal related to the
intrinsic properties of the interferometer rather than to the
properties of an object under study.

Despite considerable successes achieved in the above

éelds, these systems are still described using the methods
developed by Jones as early as the 1940s of the last century
(see, for example, [7 ë 10]). Jones considered a change in the
polarisation state during the propagation of monochromatic
radiation along an anisotropic optical path. In the case of
broadband radiation, the applicability of this method is
limited by the lengths that do not exceed the depolarisation
length Ld, i.e., a path in the optical system after the
propagation of which the electric éelds with orthogonal
polarisations are no longer coherent. This is explained by
the fact that the difference of delays acquired by radiations
with different polarisations exceeds the coherence time of
the source.

Later, the other authors modiéed the Jones method for
low-coherent sources and lengths exceeding Ld [11 ë 13]. The
authors of papers [11 ë 13] calculated the characteristics of
radiation for individual monochromatic components using
the Jones matrices and determined the parameters of
broadband radiation by integrating over the entire wave-
length range.

This method is not always convenient, in our opinion,
because it lacks érst of all the clarity: calculations are
performed for coherent light for which the effects related to
low coherence can be absent, resulting in a more higher
probability of errors and a complicated interpretation of
these effects. Second, it is usually impossible to perform
complete analytic calculations of systems consisting of many
optical elements or having optical inhomogeneities with
random parameters.

Computer-aided calculations by this method are time
consuming [14, 15] because the number of discrete spectral
components n required for the calculation of the optical
system increases proportionally to the difference of the
optical paths of the eigenpolarisation axes of an anisotropic
channel and inversely proportionally to the length of a
coherent train: n � lDna=(cDtc), where l is the optical path;
Dna is the difference of the refractive indices of intrinsic axes
of the anisotropic optical path; Dtc the coherence time of the
source; and c is the speed of light. For this reason, the
papers appeared in which some simple problems of this type
were qualitatively analysed using the time correlation
approach [16, 17]. This makes it possible to explain simply
some effects observed and perform quantitative experimen-
tal estimates.

The aim of this paper is to develop the method for
describing polarised low-coherence radiation propagating
along an optical path with imperfections of anisotropy, to
illustrate this method for simple examples, and to verify
experimentally the results of the analysis.
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2. Time correlation analysis of the propagation
of light in spliced polarisation-maintaining
optical ébres

The time correlation approach is based in the general case
on the consideration of propagation of individual coherent
pulse trains, each of these trains being a source of
secondary coherent pulse trains. Let us illustrate this by
the example of two spliced anisotropic ébres (Fig. 1). A
Michelson interferometer is used here to estimate the
quality of the mutual orientation of axes of ébres being
spliced. Let the radiation from a superluminescent diode
E(t) � EinE0(t) be linearly polarised at an angle of y1 to the
intrinsic axes x 0; y 0 of the érst ébre A, while the axes of the
second ébre B are directed at an angle of y2 with respect to
the axes of the érst ébre. Here, E0(t) is the time dependence
of the electric éeld strength at the input to the érst ébre and
Ein is the dimensionless vector describing the polarisation
state and the éeld amplitude E at the input of the érst ébre.
In this case, one coherent pulse train will propagate with
delays t1x and t1y along each of the axes x 0 and y 0,
respectively, at the output from the érst ébre (we omit
primes at subscripts x and y for brevity). The amplitudes of
the trains propagating along axes x and y are Ax�Ein cos y1
and Ay � Ein sin y1. Because the axes of the érst and second
ébres do not coincide, each of the trains gives the
projections both on the x and y axes, so that two pulse
trains will propagate along each of the axes in the second
ébre.

Therefore, two trains with delays t1x � t2x and t1y � t2x
and amplitudes B1x � Ein cos y1 cos y2 and B2x � Ein sin y1�
sin y2; will propagate from the second ébre along the x axis,
and two trains with delays t1y � t2y and t1x � t2y and
amplitudes B1y � Ein sin y1 cos y2 and B2y � ÿEin cos y1�
sin y2 will propagate along the y axis. The parameters of
secondary coherent pulse trains are analysed with the
Michelson interferometer, whose axes are made coincident
with the axes of the second ébre. Assuming that a
beamsplitter in Fig. 1 is isotropic, i.e., the power division
coefécients for radiation with x and y polarisations are
equal (kx � ky � k), we write the expression for the
components of the autocorrelation function along axes x
y in the form

Gx�t� � 2k�1ÿ k���cos2y1 cos2y2 � sin2y1 sin
2y2�

�E 2
inG0�t� � sin y1 cos y1 sin y2 cos y2 E

2
in G1�t� Dt��, (1)

Gy�t� � 2k�1ÿ k���sin2 y1 cos2y2 � cos2y1 sin
2y2�

�E 2
inG0�t� ÿ sin y1 cos y1 sin y2 cos y2 E

2
in G1�t� Dt��, (2)

where G0(t) � hE0(t)E0(t� t)i is the initial autocorrelation
function of the source (the random process E0(t) is assumed
stationary); the angle brackets denote time averaging;
G1�t� Dt� is the cross-correlation function; Dt � t1xÿt1y
is the difference of delays for radiations with x and y
polarisations in the érst ébre. The sign � reêects the
symmetry of the autocorrelation function. Physically, this
means the situation when the érst arm of the interferometer
is shorter than the second one or when the second arm is
shorter than the érst one (see Fig. 1).

One can see from (1) and (2) that, in the absence of
dichroism in the optical path or anisotropy of the division
coefécient, for each of the trains propagating along the x
axis with the nonzero delay (the condition t � 0 means the
equality of the interferometer arms), a pulse train can be
found that propagates along the y axis with the same delay
and the amplitude that is equal in modulus but has the
opposite sign. Such trains will subtract from each other
upon addition [see expression (3) below]. Therefore, the
total autocorrelation function will not have the term with
the delay corresponding to the propagation of trains with
different polarisations in the érst ébre:

G�t� � Gx�t� � Gy�t� � 2k�1ÿ k�E 2
inG0�t�

� 2k�1ÿ k�I0G0�t�; (3)

where I0 is the initial radiation intensity entering the
interferometer. This means that, in the absence of dichroism
or anisotropy of the division coefécient, we cannot
determine the mutual orientation of the spliced ébres. In
the presence of anisotropy of the division coefécient in the
interferometer (kx 6� ky), the subtraction of the trains
mentioned above will be incomplete. The subtraction
depth is deéned by the coefécient

Z �
���kx�1ÿ kx��1=2 ÿ �ky�1ÿ ky��1=2

�����kx�1ÿ kx��1=2 � �ky�1ÿ ky��1=2
�� ; (4)

where Z � 0 means the complete subtraction and Z � 1
corresponds to the absence of subtraction.

Let us assume that the length of the érst ébre is longer
than the depolarisation length Ld � l20=(DlDna), where l is
the central wavelength of the source in vacuum; Dl is the
characteristic spectral width of the emission band of the
source. This corresponds to the situation when the inter-
ference pattern will exhibit, in the presence of dichroism or
anisotropy of the division coefécient, a separate interference
region (hereafter, the correlation or interference peak) with
the delay Dt because the two trains propagating with
different initial polarisations and the same delay will be
separated after some time by the length exceeding the
correlation length. For a source with the emission spectrum
of width 20 nm, the central wavelength of 0.8 mm, and the
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Figure 1. Illustration of the appearance of coherent trains of radiation
pulses with orthogonal polarisations upon splicing of two anisotropic
ébres: ( 1, 2 ) interferometer arms; ( 3 ) beamsplitter (3 dB); ( 4 ) photo-
detector; ( 5 ) superluminescent diode. The arrows correspond to cohe-
rent trains.
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birefringent refractive index Dna � 1:5� 10ÿ4, the depolar-
isation length is 21 cm.

Therefore, a separate correlation peak corresponding to
the splicing region of two ébres can be observed already in
a short piece of an anisotropic ébre. One can see from (1)
and (2) that the best conditions for the observation of this
peak (when the peak amplitude is maximal for the given y2)
are obtained when the polarisation modes of the érst ébre
are excited with the same rate, and radiation with one of the
polarisations does not fall on a photodetector. In this case,
the subtraction is completely absent.

The wave with one of the polarisations can be sup-
pressed by placing a polariser between the second ébre and a
photodetector, whose axis is made coincident with one of
the axes of the second ébre. The amplitude of the
correlation peak changes depending on the angle between
the axes of spliced ébres from zero (when the axes coincide
or orthogonal) to the maximum equal to 0.5 of the main
peak amplitude (when the angle between the axes of the
ébres is 45 8). The correlation-peak amplitude changes from
the maximum (when the axes are coincide or orthogonal) to
zero (for 45 8) depending on the angle between the trans-
mission axis of the polariser and the axes of the output ébre.

The appearance of new components of the éeld with the
given polarisation from the components with the orthogonal
polarisation (energy transfer) upon splicing two anisotropic
ébres can be described with a matrix of rotation by the
mismatch angle y2 of the intrinsic axes of spliced ébres

O�y2� � cos y2 sin y2
ÿ sin y2 cos y2

� �
. (5)

In this case, the éelds along the axes x and y at the output
of the second ébre can be written in the form

Ex � Ein�E1�t� t1x� cos y1 cos y2

�E2�t� t1y� sin y1 sin y2�,
(6)

Ey � Ein�ÿE1�t� t1x� cos y1 sin y2

�E2�t� t1y� sin y1 cos y2�.
Such a representation of the output-éeld components is
convenient for analysis of more complicated systems, for
example, in the case of distributed inhomogeneities, multi-
ple imperfections of anisotropy, etc.

3. Time correlation analysis in the case of an
artiécially induced imperfections of anisotropy in
a polarisation-maintaining optical ébre

The radiation energy transfer from one polarisation to
another can occur in anisotropic ébres not only upon their
splicing but also due to intrinsic or induced inhomogeneities
in the ébre. We will consider here only the induced
inhomogeneities, assuming the imperfections of anisotropy
appearing upon ébre manufacturing to be small. Consider
the case that is analogous to that described above (Fig. 1),
but in the absence of the second ébre B. We assume that the
intrinsic axes of the érst ébre A coincide with the axes of
the interferometer.

Let the érst anisotropic ébre be subjected to a force
directed orthogonal to the propagation direction of radia-

tion, and this direction does not coincide in the general case
with the direction of the eigenpolarisation axes x or y of the
ébre (a 6� 0 in Fig. 2a). As shown in paper [18] for an
isotropic ébre, energy transfer occurs most eféciently if the
force acts in one direction. The force can appear due to the
ébre compression or, for example, due to the nonuniform
action of the glue fastening the ébre to a piezoceramic plate
modulating the optical path in the interferometer arms [19 ë
21]. We assume that only radiation with a simplest trans-
verse structure HE11 can propagate in each of the two
polarisation modes.

We assume that the action length along the z axis is
L5Ld, the action experiencing a discontinuity depending
on z. In the region of the force action, new intrinsic axes
x 0; y 0 of the modiéed ébre appear (Fig. 2a), which are
directed with respect to the axes x; y of the unmodiéed ébre
at an angle Da, which depends on the force amplitude and
direction. The dependence of Da on z in this case is show in
Fig. 2b. Then, the time dependence of the polarisation
components of the electric éeld immediately after the
induced inhomogeneity can be represented in the form

Ex�t� � Ein

�
cos y1

�
u11�o�E�o�eij1x�o�eiotdo

� sin y1

�
u12�o�E�o�eij1y�o�eiotdo

�
;

(7)

Ey�t� � Ein

�
cos y1

�
u21�o�E�o�eij1x�o�eiotdo

� sin y1

�
u22�o�E�o�eij1y�o�eiotdo

�
;

where o is the circular frequency; E(o) � �E0�t�eÿiotdt is
the Fourier component of the function E0(t); ujh(o) are the
components of the Jones matrix Û(o) for the given
frequency o; j1x:1y(o) are the phase incursions along
axes x and y of the érst ébre until the induced
inhomogeneity. The Jones matrix Û(o) in this case is
determined as a product of three matrices

F
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a b
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x0

a
y

Da0
y0

Da0

Da

L z

Figure 2. Orientation of the initial polarisation axes and axes induced by
the force F directed at an angle of a to the eigenpolarisation axes of an
anisotropic ébre and perpendicular to the z axis of radiation propagation
(a), and the dependence of the angle Da between the induced and
eigenpolarisation axes of the anisotropic ébre on z (b).
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Û�o� � eixO�ÿDa0�F�r�o��O�Da0� � (8)

eir�o�cos2Da0 � eÿir�o� sin2Da0 ÿi sin�2Da0� sin r�o�

ÿi sin�2Da0� sin r�o� eÿir�o�cos2Da0 � eir�o� sin2Da0

0@ 1A

where

F�r�o�� � eir�o� 0
0 eÿir�o�

� �
; x � 0:5�bx � by�L;

r�o� � 0:5Db�o�L; Db�o� � bx�o� ÿ by�o�;

bx;y are the propagation constants of waves with polari-
sations along axes x and y, respectively.

The above expressions neglect changes in the propaga-
tion constants caused by the action on the ébre because an
external force was assumed small compared to stresses
inside the ébre that are required for producing high
birefringence. To take this effect into account, we should
add to Db the term Dbind caused by the external force
(Dbind 5Db). Below, we will omit the common phase factor
x because only the phase difference is important in inter-
ference schemes.

The frequency dependence of the elements of the Jones
matrix can be neglected if the characteristic scale of their
variation is much larger than the characteristic scale of
variation Do of the power spectrum S(o) � 
jE(o)j2� of the
source. One can see from (8) that this condition gives

2dr
do

Do � dDb
do

DoL5 2p. (9)

Taking into account that Do � (2pc=l20)Dl, Db(o) �
k(o)Dna, where k(o) � o=c is the wave number, and c is
the speed of light in vacuum, we obtain from (9)

L

Ld
5 1, or L5Ld. (10)

Therefore, when the action length along the z axis is much

shorter than the depolarisation length, expression (7) can be
written in the form

Ex�t� � Ein�cos y1u11�o0�E�t� t1x�

� sin y1u12�o0�E�t� t1y��;
(11)

Ey�t� � Ein�cos y1u21�o0�E�t� t1x�

� sin y1u22�o0�E�t� t1y��;
where o0 � 2pc=l0 is the central frequency of the source.

Below, we will write ujh instead of ujh(o0). One can see
from (8) that the radiation power transferred from one
polarisation to another (nondiagonal elements of the matrix
Û(o)) depends not only on the rotation of the axes induced
by the external force but also on the difference in the phase
incursion for radiations with two orthogonal polarisations
in the interaction region. When the action length equals to
an integer of the beat wavelengths in the given ébre, no
energy transfer occurs between polarisation modes.

In reality, a force cannot appear abruptly, and the ébre
axes do not undergo a discontinuity. In the case of an
arbitrary continuous coordinate dependence of the angle z
Da � Da(z) induced by the force F(z), this dependence can
be approximated by a set of dependences in the form of
steps of length Dz and then direct Dz to zero. After the
passage to the limit, the exclusion of the dependence on the
common phase factor eix and the change of variables
E1x � Exe

ix and E1y � Eye
ix, we obtain the system of dif-

ferential equations for the electric-éeld components

dE1x

dz
� E1y

dDa
dz
� 1

2
iDbE1x;

(12)

dE1y

dz
� ÿE1x

dDa
dz
ÿ 1

2
iDbE1y:

For the given dependence Da � Da(z), this equation can
be solved numerically. Fig. 3 shows the dependences of the
relative amplitude of the transferred éeld component
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Figure 3. Results of he numerical solution of equation (12) for Da(z) � Da0 exp�ÿ(zÿ z0)
2=2L2

i �; z0 � 5Li;E1x(0) � E0;E1y�0� � 0;Dna � 1:5� 10ÿ4;,
l � 0:83 mm, Da0 � p=30 and DbLi � p=40 (a), p=10 (b), p=3 (c), p=1:5 (d), and p (e).
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jE1yj=jE0j on z, which were obtained by the numerical
simulation of equations (12), where jE0j is the amplitude
of the input éeld component E1x(0) (E1y(0) � 0), by varying
the induced rotation angle according to the Gaussian law.

When the length of the induced inhomogeneity is small
(DbLi 5 1), the power transfer from one polarisation mode
to another is very weak because almost all the power
transferred at the positive derivative dDa(z)=dz of the
induced rotation angle is transferred back at the negative
derivative due to the absence of the incursion of the phase
difference in polarisation modes (Fig. 3a). When the inho-
mogeneity length increases, the amplitude of the transferred
component érst increases proportionally to the phase
difference incursion Dji � DbLi (Fig. 3b), achieves the
maximum (Fig. 3c), and then tends to zero with increasing
Li (Figs. 3d, e).

The transferred power reaches the maximum when, in
the case of the negative derivative of the rotation angle, the
polarisation components are out of phase. In this case, the
terms E1ydDa=dz and E1xdDa=dz in equation (12) are always
positive, i.e., the power is transferred only from one
polarisation mode to another, for example, from radiation
polarised along the x axis to radiation polarised along the y
axis, both in the cases of the positive and negative
derivatives of the induced rotation angle. As the length
of the induced inhomogeneity further increases, these terms
become alternating, so that the power is transferred alter-
natively between the polarisation modes. In addition, the
amplitude of the transferred component becomes limited
because of a weak coupling between the modes, because in
this case (dDa(z)=dz5Db) the maximum possible trans-
ferred power is Pmax � Da 2

0 (LiDb)
ÿ2 [22].

It has been shown in papers [7, 8] that the propagation of
coherent radiation in any anisotropic optical system without
dichroism can be described by a product of unitary matrices.
The production of any number of unitary matrices is also a
unitary matrix [8]. Therefore, each matrix describing the
appearance of new éeld components with a given polari-
sation from the electric éeld with the orthogonal
polarisation is unitary. The unitary matrix can be written
in the general form as

Û � eif cos y ÿeÿic sin y
eic sin y eÿif cos y

� �
. (13)

All the parameters in (13) are real. For example, by
comparing (13) with (8), we can write

cos y � �1ÿ sin2r sin2�2Da0��1=2; sin y � sin r sin�2Da0�;
(14)

c � p=2; f � tan r cos�2Da0�:

By using (11) and (13), we write the expression for the
interference signal in the case of an induced inhomogeneity
in the form

Gx�t� � 2k�1ÿ k���cos2y1 cos2y� sin2y1 sin
2y�E 2

inG0�t�

ÿ sin y1 cos y1 sin y cos yE
2
in G1�t� Dt�ei�f�c��; (15)

Gy�t� � 2k�1ÿ k���sin2y1 cos2y� cos2y1 sin
2y�E 2

inG0�t�

� sin y1 cos y1 sin y cos yE
2
in G1�t� Dt�ei�f�c��: (16)

The total interference signal is described by expression

(3), as in the érst case of splicing two ébres. When the losses
in waves with orthogonal polarisations are the same, a
common factor will appear in front of the matrix in (13) [9],
which only reduced the amplitude of the total interference
signal as a whole. This factor has no effect on all other
conclusions, so that all the results remain valid for systems
without dichroism and anisotropy of the division coefécient.

4. Experimental study of subtraction
of interference peaks

Fig. 4 shows the scheme of the experimental setup for the
observation and study of the subtraction of interference
peaks. Radiation from a low-coherence source is coupled
into an isotropic ébre, in which a certain polarisation state
is produced with the help of a Lefevre polarisation cont-
roller [23]. Then, polarisation modes are excited with the
required rate in an anisotropic ébre by light using lenses
and a polariser [polariser ( 5 ) can be present or absent]. The
artiécially induced power transfer from one polarisation
mode to another in the anisotropic ébre can be performed
by the local action (compression in one direction)
orthogonal to the direction of light propagation. The
action region was about 3 mm for the depolarisation length
of the anisotropic ébre equal to 21 cm. The distance from
the beginning of the anisotropic ébre to the region of action
was about 1 m, which is substantially greater that the
depolarisation length. The induced coherent trains were
observed as individual interference peaks located symmetri-
cally on the sides of the main peak (Fig. 5) at a distance of
150 mm.

A lens ( 3 ) (Fig. 4) forms a plane-parallel beam, which is
directed to the Michelson interferometer. The path diffe-
rence in the interferometer is linearly modulated by 0.5 mm
with the velocity v by the periodic motion of a mirror ( 6 ).
The interference signal is formed by a photodetector and is
fed, via a selective ampliéer tuned to the Doppler frequency
fD � 2v=l0 and an ADC, to a computer (l0 � 0:83 mm is the
central wavelength of the source). The Doppler frequency in
our experiments was 2 kHz. The polarisation state at the
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Figure 4. Scheme of the experimental setup for measuring the subtrac-
tion of the polarisation components of a low-coherence interference
signal: ( 1 ë 3 ) lenses; ( 4, 5 ) polarisers; ( 6, 7 ) highly reêecting mirrors;
( 8 ) polarisation Lefevre controller; ( 9 ) isotropic ébre; ( 10 ) anisotropic
ébre (F is the local force acting on the ébre); ( 11 ) érst and second arms
of the interferometer; ( 12 ) beamsplitter (3 dB); ( 13 ) photodetector;
( 14 ) selective ampliéer; ( 15 ) ADC; ( 16 ) computer; ( 17 ) superlumines-
cent diode.
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interferometer output is analysed with a rotating polaroid
plate with an opaque radial strip for determining the zero
signal [24]. Polarisation modes are excited in the anisotropic
ébre with the same rate with the help of the polarisation
controller and polariser ( 4 ).

The experiment consisted of two parts. In the érst case,
polariser ( 5 ) was absent (Fig. 4), while in the second case,
its axis was made coincident with one of the axes of the
correlator. The results of measurements are shown in Fig. 5.
Fig. 5a shows the dependence of the interference signal on
the optical path difference in the interferometer arms in the
absence of a polariser. Fig. 5b shows this dependence obta-
ined when the axis of polariser ( 5 ) was made coincident
with one of the axes of a low-coherent Michelson interfe-
rometer with lumped optical elements (correlator). A com-
parison of these dependences shows that the amplitude of
the secondary correlation peak, which is caused by the
external action on the ébre and by the recession of the
polarisation modes on the ébre length up to region of the
local action, is smaller by a factor of 5.8 in the érst case
(Fig. 5a) than the secondary-peak amplitude in the second
case (Fig. 5b).

The fact that the secondary peaks in the érst case are not
subtracted to zero is explained by the anisotropy of the
division coefécient of the beamsplitter (Fig. 4). This can be
determined in the following way. When one of the arms of
the correlator is blocked, the ratio of the output radiation
intensity of the correlator to its input intensity I0 is
I1p � 0:14 for p-polarisation (with respect to the beamsplit-
ter) and I1s � 0:108 for s-polarisation. When another arm is
blocked, the normalised output radiation intensity is
I2p � 0:176 for p-polarisation and I2s � 0:114 for s-polar-
isation.

Let us assume that the amplitude of the main interfe-
rence peak is greater than that of the induced peak by a
factor of w, both for s- and p-polarisation, i.e.,

Gmp � 2w0w�I1pI2p�1=2; Gip � 2w0�I1pI2p�1=2,
(17)

Gms � 2w0w�I1sI2s�1=2; Gis � 2w0�I1sI2s�1=2,
where w0 is the common normalisation factor.

Then, in the absence of a polariser, the ratio of the
intensities of the main and induced peaks is

Z� �
Gmp � Gms

jGip ÿ Gisj
� w

��I1sI2s�1=2 � �I1pI2p�1=2����I1sI2s�1=2 ÿ �I1pI2p�1=2�� : (18)

When the axis of polariser ( 5 ) (Fig. 4) coincides with one
of the axes of the correlator, we have

Zÿ �
Gmp

Gip
� Gms

Gis
� w. (19)

In this case, the subtraction coefécient is obviously deéned
as

Z � Zÿ
Z�
�
���I1sI2s�1=2 ÿ �I1pI2p�1=2��
�I1sI2s�1=2 � �I1pI2p�1=2

: (20)

By substituting the experimental values into (20), we énd
1=Z � 5:8, in accordance with the experimental value.

5. Conclusions

We have considered the features of the correlation time
analysis of the low-coherence radiation propagated along
an optical path having imperfections of anisotropy by the
example of one imperfection. As such an imperfection, we
considered optical inhomogeneities produced upon splicing
two polarisation-maintaining optical ébres, as well as under
the action of a force on a birefringent ébre perpendicular to
the propagation direction of radiation. We have shown
theoretically and experimentally the existence of subtraction
of the coherence regions in the interference signal, which
are related to imperfections of anisotropy in the optical
path. We have also shown that an incomplete subtraction
can occur, which is determined either by dichroism in the
optical path or the anisotropy of the division coefécient of
a beamsplitter used in the correlator. We have measured the
subtraction eféciency caused by the anisotropy of the
division coefécient of the correlator. The estimated sub-
traction eféciency coincides with the experimental value.
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