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Abstract

Relevance. The research relevance is predefined by the fact that the presented object of analysis, namely
the interferometer, plays an important role in modern science in obtaining accurate measurements and their
results, which sets the requirements for improving interferometers and eliminating external influences.

Purpose. The research aims to analyze the progress of the development process of two interferometers, which
are used in many scientific spheres, especially in optics, and play an important role in accurate measurement
results of research, as well as finding new and effective technologies to eliminate external influences.

Methods. Among the methods used are an analytical method, logical analysis method, functional method,
statistical method, synthesis method, and others.

Results. Throughout the study, two compensators and the differences between them were noted, and the
features of these compensators’ operation and their reliability were also analyzed. The negative factors that
prevent more accurate measurements by interferometer were identified, and the most damaged elements in
interferometers and their causes of damage were also identified. It is important to analyze the functioning
of interferometers and compensators, and their operating conditions to assess the degree of efficiency,
relevance, and progress in optics. The issues of evaluation of the development and problems of two schemes of
interferometers with trapezoidal and square beamsplitters were also considered, and recommendations were
proposed that would contribute to a more effective mechanism for regulating this issue.

Conclusions. It was determined that the process of developing new generation interferometers and eliminating
external influences on them plays a crucial role in the development of optics, significantly affecting the progress
in this area. The practical value lies in the application of the identified results, solving the problems of the
process of developing interferometers and their progress in operation, taking into account various external
influences, which will help to change the scheme of approach to the development of this mechanism and
increase resistance to negative external influences
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Introduction

In modern science and technology, the requirements
for accurate measurements by interference methods
are rapidly growing and require the improvement and
development of new innovative interferometers. To
solve certain measurement problems it is possible to
use only these methods and the interferometer. The
problems of the interferometer development process
and the elimination of external influences are associ-
ated with insufficient attention to engineering issues
and their theory at the design and development stage,
poor research of the causes that reduce the efficiency
of this device, expensive materials of elements that
are components of the interferometer. Following
Yu.V. Kolomiytsov [1], the field of interference de-
vices has significantly expanded due to the creation
of new light sources (lasers) and the development
of electronics. It is important to precisely control the
thickness of nanoscale films of transparent materials
during their application to the substrate during the
development and manufacturing technology of vari-
ous optoelectronics devices and optical nanosensors.
For example, laboratory research in the chemical and
pharmaceutical industries and ecology, in particular
for air quality monitoring, uses highly sensitive de-
vices based on the phenomenon of surface plasmon
resonance and gas analysis.

As pointed out by Z. Chen et al. [2], interferome-
ters are devices that are widely used for quantitative
phase analysis to record small differences in optical
arm lengths and control them with an accuracy of
fractions of wavelengths of light radiation. The high
sensitivity of the devices also has negative aspects.
Thus, random changes in air pressure and temper-
ature can cause changes in the indicators, and even
very small fluctuations in temperature, air movement,
and mechanical vibrations of the structure can lead
to shifts that introduce noticeable random and sys-
tematic errors in the measurement results. Following
B. Chen et al. [3], interferometers allow size meas-
urements by comparing them with a natural constant,
the wavelength of a frequency-stabilized laser, the la-
ser radiation is a very close approximation to an ideal
monochromatic wave. The accuracy of measuring the
length of this fundamental physical quantity depends
on the level of development of science and has a sig-
nificant impact on progress in industrial technologies.

M. Hu et al. [4] note that the device for measuring
interference lengths consists of two elements, an in-
terferometer and an electronic system for calculating
interference bands and processing measurement re-
sults. The analysis of laser interferometer interference
circuits shows that in the practice of length measure-
ments, a two-beam Michelson-type interferometer,
the moving element of which is firmly connected with
the object to be measured, is actively used. To elim-
inate the errors that are directed to the parameters
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of the interference field, the moving mirror is pro-
vided in the form of an angular reflector. Following
H. Zhang et al. [5], some features and capabilities of
interferometers used in optics are calculated by the
Jones method, this method is mainly used to calcu-
late many properties, but most often polarization. To
calculate the polarization properties in the scheme, it
is necessary to have the polarization azimuth that can
be found from the matrix values. This method is used
in many devices, but most of all in ballistic gravimeters.

The purpose of the research is to perform an ob-
jective analysis to identify problems in the process of
developing interferometers and eliminate external in-
fluences at the present stage of optics development.
This goal will provide an opportunity to develop effec-
tive interference methods to improve the accuracy of
measurements and calculations in scientific research.

Material and Methods
Research in the field of studying the problems of the
scientific process of developing two interferometers
and eliminating external influences on these objects
was performed by applying methods that reveal the
theoretical and practical significance of the object
of study. The method of logical analysis helped to
identify the problems of the development process of
interferometers in optics considering external influ-
ences. The statistical method was applied to consider
the main indicators, which in turn help to analyze
the prospects of interferometers development, the
implementation of this process and the improve-
ment of the quality of materials of parts that make
up the interferometers, the importance of innovative
interferometers in various fields, especially in optics,
thanks to which the process of efficiency of the devel-
opment of this mechanism and its prospects were de-
termined. Using the functional method, the role and
essence of interferometers in optics and other areas,
their advantages, and disadvantages, as well as the
impact and contribution of the device in the develop-
ment of modern scientific research for more accurate
measurements were analyzed. One of the empirical
methods, namely the method of modular inspection,
was used, the negative factors that prevent more accu-
rate measurements by interferometer were identified,
the most damaged elements in interferometers and
the process of efficiency of the development of this
mechanism and its prospects were also identified, the
issues of evaluating the development and problems of
two schemes of interferometers with trapezoidal and
square beamsplitters were also considered, drawings
of interferometers according to the new scheme were
proposed and provided.

The structural-functional method helped in the
analysis of trends, factors, and models of interferome-
ter elements, which determined that solving problems
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with the development process of interferometers, with
the improvement of measurement results in scientific
research using interference methods, with the reduc-
tion of external influences and the definition and op-
timization of interferometer performance at the de-
sign, modeling and development stages in the field
of optics, will require an increase in funding, a new
approach to the system of manufacturing and a new
approach to the production of interferometers. The
method of deduction helped in the disclosure of the
concept of“interferometer” through the prism of high-
lighting the characteristic features for a full analysis
of the work and problems of this mechanism. Apply-
ing the method of synthesis, the obtained results of
theoretical and practical nature are summarized to
provide recommendations that contribute to solving
problems and improving the efficiency and prospects
in the design and development of interferometers
and their parts, especially in optics and other fields
in which interferometers are used for measurement.
As such, the research will be divided into several
stages. The first stage was to reveal the theoretical
aspect of the work, namely, to define the concept of
“interferometers”, and to analyze the characteristics
and principles of this mechanism; especially in optics.
In the second stage, the study of the mechanism and

problems of the approach to the scientific process of
developing interferometers and components, their ad-
vantages and disadvantages, the functioning of this
mechanism in various fields, and the analysis of the
activity of this object in optics and its importance in
accurate measurements was carried out; an important
step of this stage was to analyze the process of design-
ing and developing interferometers in optics, the im-
plementation of the development of new approaches
and technologies to the design of innovative models of
interferometers, the means of eliminating external in-
fluences or its partial decrease. The third stage, based
on the identified results of theoretical and practical
content, identified problems and recommendations
for the development of this mechanism and its compo-
nents, which will contribute to the solution of issues
and development in many areas for more accurate
measurements.

Results

To ensure accurate measurement results in modern
scientific research, it is necessary to develop scientific
processes of development of all devices, including in-
terferometers, with the help of which measurements
are carried out in all areas. The general scheme of the
interferometer structure is shown in Figure 1.

|

Figure 1. Interferometer with a light characteristic of the interference pattern



The interferometer consists of 1 — camera, 2 -
isosceles pentaprism with an angle of 90° at the base
and top, 3 — BR prism — 180°, 4 - triangular prism,
5 — parallelogram prism, 6 — light source, and 7 — lens.
Mirrors are applied at the ends of a thin transparent
plane-parallel plate, the middle part connected to the
square faces, towards the camera, parallelogram, and
through prisms. On the base of the beam splitter from
the center, in opposite directions, with the front faces
in the same plane, the bases are installed in the di-
rection of the prisms: isosceles pentaprism, parallelo-
gram - triangular prism. This connection of prisms is
a light-emitting unit.

Interferometers have various applications, includ-
ing length measurement, control of the shape and mi-
cro geometry of surfaces, research of optical systems
and aerodynamic flows, measurement of refractive
indices of substances, spectral studies, and tension
measurement. This highlights the range of interfer-
ometers being broad, so the process of developing this
object is an important issue to be solved. Interferom-
eters are designed according to a new blueprint. The
blueprint consist of two compensators, one compen-
sator, HIBRID, in the presence of an interference pat-
tern with horizontal stripes, uses plates from different
compensators: the Jeumann compensator works in the
vertical plane, and the Panov compensator in the hori-
zontal plane. The second compensator — Panov - shifts
the beams in the horizontal plane from the center, in
opposite directions. Both compensators create an in-
terference pattern in the horizontal plane relative to
the base with vertical stripes that reduce the external
influence. The development of scientific methods for
solving the problems of designing and modeling in-
terferometers in scientific research is carried out by
scientists and engineers from many countries of re-
search and design organizations. For the development
of various optoelectronics devices and optical nano-
sensors, it is important to have control of the film
thickness, which is carried out by the photometric
method based on the interference of waves in the film
without absorption, the film thickness is proportional
to the wavelength. An automatic interferometer for
cutting off the explosive concentration of methane,
tuned to % of the achromatic band of the interference
pattern [6], contains the following positive qualities
monotonicity of illumination in the entire range, two
working photodetectors, the absence of negative phe-
nomena of “pass” and “shift” of the color of the bands,
high sensitivity, linearity of the scale, manometric
method of graduation by water column and small
chamber length: the upper limit is 100 vol% length
of 1 mm, 4 vol% - 12 mm for methane with double
passage of the rays.

The disadvantages of this interferometer are low
brightness and contrast of the interference pattern and
sensitivity to external influences. The interferometer
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used a beam splitter in the form of a rectangular prism
mounted at an angle of 45° to the rays of the light
source with a translucent layer. In this beamsplitter,
large light losses due to multiple reflections and the
ends of the strips are highlighted by “glare”, which
in turn reduces the contrast and increases the use of
diaphragms.

The issue of improving the process of develop-
ment and elimination of external influences of inter-
ferometers, to reduce their shortcomings in the work
and their problems of application in scientific research
are becoming increasingly relevant and of practical
value. The analysis of this mechanism at the design
and modeling stages depends especially on careful ob-
servation of the operating personnel to avoid errors
and to consider external influences that may further
cause defects. There are two types of beamsplitters:
a trapezoidal one consisting of two prisms, a paral-
lelogram, and a triangular passing one, connected
through a translucent layer, and a square beamsplitter
consisting of two equal triangular prisms connected
through a translucent layer, this beamsplitter is used
in Michelson interferometer [7]. The beamsplitters
have a common point of separation and assembly of
paired interfering beams, which can reduce the size
into an interference pattern that is twice as bright and
contrasty as the rectangular one.

In this complex process, the revision of the mode-
ling and development problems of beamsplitters and
interferometers in general and their solution is of par-
ticular importance, since the development of innova-
tive devices and technologies for high-quality scien-
tific research in various fields in the country is one of
the urgent problems of our time. Passive stabilization
of the Michelson interferometer, which is designed to
work as part of a laser emitter of ultrashort pulses,
can increase the stability of a laser resonator with a
controlled Michelson interferometer by using original
interferometer circuits containing refractive and mir-
ror optical elements.

As a whole, the problem of optimization of effec-
tive and qualitative elimination of external influenc-
es is not completely solved in modern interferometer
developments. Laser interferometry is a technology
for ultra-precision processing, integrated circuit man-
ufacturing, precision metrology, and many other sci-
entific research. In laser interferometry, the phase
demodulation technology largely determines the
performance of displacement measurement, and this
technology is also widely used in optical interferom-
eters due to its high sensitivity, wide dynamic range,
and tight protection against external factors that neg-
atively affect it.

Two interferometer schemes were developed:
with a trapezoidal beam splitter [8] and with a square
beam splitter [9]. The trapezoidal interferometer is
shown in Figure 2.
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Figure 2. Trapezoidal interferometer with interference beam path

Number 1 - camera, 3 — BR prism — 180°, 4 — tri-
angular prism, 6 — light source, 7 — lens, 8 — condenser,
9 — beam mirrors I, 10 — triangular passing prism, 11 —
beam mirror II. Mirrors are applied at the ends of thin,
transparent plane-parallel plates, the other ends of the
plates are connected with square faces, towards the
cameras, 14, 10 — equal triangular prisms. On the base
of the beam splitter from the center, on opposite sides,
there are two equal triangular prisms — 4, 13, with hy-
potenuse faces in the same plane and towards the cham-
bers, with heights equal to the length of the sides of the

square. Triangular prisms — 4, 13 are interconnected
by mirror catenary faces, mirror towards the chambers.

Since the projections of the block have four squares
on all sides, the unit of measurement is a square, it can
be assumed that the length of the side of the square is
1. So, a square beam splitter with sides 1, hypotenuse
face: length — 21, height — 1, prism heights — 4, 13 -1,
between the rays — 1, 9, 11 mirrors 1 by 1. Substituting
the length of the sides of the square 1=25 mm (Fig. 3),
it can be found the dimensions of the light unit and
the entire interferometer.

o R

Names e i
1!

| 4
(Dt 0
3 5
W !

Figure 3. Projection of the light unit of the Panov interferometer with the course of the central rays

The production of interferometers and the appli-
cation of interferometric methods has a long practice
of being used both in international and Ukrainian

experiments than the production and application of
devices and methods with similar properties of work.
For example, seismic interferometry can significantly



reduce the influence of the source due to interference
between seismic signals. This method can be used to
process high-speed seismic signals and image the sub-
surface structure. Interferometers are susceptible to
damage due to external influences, most often due to
the base, which is made of invar, a metal alloy that
is insensitive to external influences. When measure-
ments are carried out by an interferometer, the wave
displacement of the measured value converges to the
value of the external influence with which it coincides
in direction.

Currently, in many areas of scientific research, in-
terferometry methods are the most widely used and
developed [10]. In modern scientific research, inter-
ferometers are used, the radiation of which occurs
with the help of two sources with a large difference
in wavelengths, they are distributed in one way, and
these waves can be represented by two types.

For the error signal to occur in the channel with
short-wave radiation, the feedback method is used,
the phase advance in the plasma is very small, and
the systems in the interferometer, where the phase ad-
vance in the plasma deviates from the phase advance,
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caused by a change in the size of the interferometer
measuring base due to the mathematical processing
of signals registered in the measuring channels. Inter-
ference lines formed from pairs of equal optical length
interference beams passing through the same inter-
ferometer device are identical, their zero lines are at
the same point of the interference pattern and rep-
resent the same strip width. As a result, it is possible
to obtain an increase in the brightness of the picture
without reducing the diversity. A general interference
pattern is obtained.

The prerequisite for the reliable functioning of
the interferometer is to ensure stable operation and
quality design of both some elements and the device
as a whole. In the Michelson-type interferometer, the
optical decoupling of the laser resonator and the in-
terferometer is performed by standard polarizing el-
ements or by separating the place of separation and
recombination of the interfering beams.

For the comparative evaluation of two interferom-
eters according to this scheme, an interferometer with
a square beamsplitting prism was developed (Fig. 4).
The length of the sides of the square is 1=25 mm.

Figure 4. Square interferometer with the interference beam path

Solving the issues of developing an innovative
and multifunctional interferometer requires the intro-
duction of effective tools for modeling and designing
quality elements of this mechanism. The methods that
are still used to calculate the properties of interfer-
ometers are outdated and irrelevant, as innovative
devices require more accurate calculations, without
improving methods or introducing new ones, the op-
eration of these interferometers will not be effective
and accurate.

The interference pattern with horizontal or vertical
stripes is arranged and rotated 90° in the vertical focal
plane. The picture with horizontal stripes is located
vertically along the length of the plane. Therefore,
during measurements, the direction of displacement
of the measured value of the horizontal stripes 15 is
directed (the stripes are displaced along the picture)
perpendicular to the base, parallel to external influ-
ences 16. perpendicular to the base. When measured,
both values are added.
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With the rotation of the interference beams of
the horizontal strips by 90° through the compensator
plates, the HIBRID rotates, and the interference pat-
tern by 90°, which is horizontal along the length in
the focal plane, and the strips are vertical relative to
the substrate. The displacement of the strips from the
measured value is constant along the base, it is added
to the magnitude of the external influence directed
along the base. This influence is small. The external
influence of perpendicular pressure on the base does
not return with the rotation of the rays by 90°. During
measurement, the external influence slightly moves
the vertical bars on the scale. The displacement of the
bars does not affect the measured value. The width of
the achromatic line of horizontal and vertical stripes
is equal. To have vertical stripes in the presence of an
interference pattern with horizontal stripes (Fig. 5),
the HIBRID compensator is used, plates (thickness
0.2+1.0 mm) of different compensators: Jeumann
compensator — works in the vertical plane and Panov
compensator — works in the horizontal plane. The rays
(t. F, C) are shifted utilizing the compensator plates.
For example, the beam t. F goes down — F1 (Joumain),
and the beam of t. C is shifted to the right — C1 (Panov)
until the width of the achromatic bands is equal. The

interference pattern (t. F1 C1) with vertical stripes is
obtained. The direction of displacement of the meas-
ured value 15 was rotated by 90°, and the direction of
perpendicular influence on the base (external influ-
ences) — 16 — did not change [11; 12].

The interferometer (Fig. 5) with the help of the
prism BR — 180° angle (3 was tuned to horizontal bands
with a given width of the achromatic band. The HI-
BRID compensator was used to obtain vertical bands.

The HIBRID compensator acquired vertical stripes.
“0” was set at horizontal and vertical bands. At con-
stant mechanical impact on the interferometer body
with vertical stripes, there was no “0” offset. Without
removing the mechanical impact, the compensator is
removed. With horizontal stripes “0” shifted by 0.25
scale. From the measuring gas chamber, the displace-
ment of the vertical and horizontal bands was equal.
The difference between the variants of vertical strips
from each other is that the wave displacement of the
measured value is directed along the scale to the right
or left along the base, and the displacement from ex-
ternal influences is directed perpendicular to the scale
and the base. The displacement of horizontal stripes
from both influences is directed along the scale, per-
pendicular to the base [13].

Figure 5. Obtaining vertical stripes with horizontal stripes

Item 17 in the figure — transparent plates with a
thickness of 0.2+1.0 mm, 18 - the base, Y — the an-
gle of the width of the vertical stripes, (5 — the angle
of difference of the interference beams. Each plate is
rotated in opposite directions in the horizontal plane
relative to the center by an angle Y. The angle Y is set

so that the width of the achromatic band is equal to the
calculated one. For the latest modifications of interfer-
ometers of the Al type, the angle is equal to — 12° at a
plate thickness of 1 mm [14]. In the second method of
obtaining vertical stripes without an interference pat-
tern, the Panov compensator (Fig. 6) [8; 9] is used.
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Figure 6. Panov compensator

Source: [8; 9]

Turning the plates symmetrically relative to the
center on opposite sides, the width of the achromatic
band is set. Between the rays of the horizontal plane,
an interference pattern with vertical stripes with the
above properties is formed. The compensator plates
are in a vertical position, touching each other with the
ends (center) and planes perpendicular to the inter-
ference rays and the center between the rays.

The development and modeling of affordable and
multifunctional interferometers in real-time will allow
us to bring the process of solving these problems to a
new level in terms of the speed of the solution and the
quality of the results obtained.

Discussion

The quality of measurements with the help of an in-
terferometer depends on the correct production and
its efficiency is one of the most urgent issues of mod-
ern science in many countries, and some problems
require an immediate solution. The development
of many modern spheres of science and technology
requires improvement of ways to eliminate external
influences of some devices and their elements and
error-free diagnostics of these mechanisms. In the
presence of interference patterns, vertical or horizon-
tal stripes can be obtained. The difference between
the variants of vertical bands from each other is that
the wave displacement of the measured value is di-
rected along the scale to the right or left along the
base, and the displacement from external influences
is directed perpendicular to the scale and the base.
The displacement of horizontal stripes from both in-
fluences is directed along the scale, perpendicular to
the base.

Studies carried out in recent years of the opera-
tion of interferometers and the most damaged ele-
ments of these devices allowed a better assessment
of the impact of the environment on this mechanism
and identify their main causes and damage to the el-
ements that make up the object. Based on the results
of recent studies by B. McKinley et al. [15], frequency
reproducibility is an important characteristic, but for
linear measurements, it is necessary to have an abso-
lute value of the wavelength of emission, or as it is
also called the absolute frequency of optical emission.
The radio frequency bridges are used to measure the
absolute optical frequencies, they are used to measure
the frequency of lasers in the optical range. But the
use of this experimental equipment is very expensive.
This demonstrates that the design, modeling, and de-
velopment of innovative interferometers and methods
can provide more opportunities in various fields of re-
search, it is necessary to increase financial support for
the use of high-quality experimental facilities.

In different points of the interference field in
which the interference pattern is observed, the phase
difference sometimes has different values. To obtain
interference, it is necessary that the phase difference
of the oscillations, which are formed, remains the
same during the time of observation or research.

It is worth noting that following modern inter-
national scientists and experts in the development of
design and modeling of interferometers, Ukraine has
made a major step forward over the past few years,
and the demand for this device has also increased. Re-
ferring to the definition of Y. Pu & S.A. Cummer [16],
heterodyne interferometry (HDI) based on three-wave-
length photomixing, the HDI method can help to
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critically increase the sensitivity to small amplitudes of
laser Doppler vibrometers and increase their noise im-
munity, in interference refractometers, as the investi-
gated parameter is the phase of optical radiation, so the
developments of HDI can be applied in refractometric
measurements. The whole mechanism of the hetero-
dyne interferometry method was analyzed, and as a re-
sult, it was decided that the disadvantage of this meth-
od is a large percentage of nonlinearity, which limits
the measurement range, but it can be compensated, it
is also necessary to monitor the stability of the chosen
amplitude ratio, and to reduce the negative external in-
fluence, to have wave propagation in close conditions.

It is necessary to focus on the state of the devices
used for this method and to determine the reason for
the percentage of nonlinearity, it will help to highlight
the problem and find an effective solution. The scien-
tific process of developing interferometers in real time
generates more and more new technical solutions for
the implementation of the tasks, until recently, a large
number of measurement results of scientific research
in many areas were not available, since the existing
devices were quite bulky and expensive.

It is important to note that the development of the
next generation of interferometers will not be able to
eliminate negative external influences or predict new
ones. Researchers R.X Adhikari et al. [17] determined
that some studies have provided the current charac-
teristics, development rate, and development form of
interferometers through observation and analyzed the
process of self-sustained development of this device,
but the research on the evolution of the initial stage
to self-sustained development is still very limited. Fur-
thermore, although the interferometer can accurately
observe the initial stage of lightning at close range,
the current location method has some errors in de-
termining the location of the close-range discharge
breakdown, which needs further improvement. The
method of calibrating the positioning error of the in-
terferometer for a specific close-range radiation source
can be applied to avoid inaccuracies and some errors
in measurements. It is very important to consider the
importance of the proper study of these errors and
their causes for further prospective development of
interferometers. There is an assumption that the dis-
tance from the emission source to the interferometer
is much larger than the reference length. If the emis-
sion source is near the interferometer, the assumption
of a plane wave will bring some errors.

During the calculations in the development of in-
terferometers and their elements in production facil-
ities, considering external influences, models of this
mechanism should adequately describe the process
and be simple and realizable. K. Patel et al. [18] de-
termined that the intensity distribution in the spot of
the output emission was close to Gaussian, the output
power level in the classical Michelson interferometer

when tuned to the maximum intensity of the zero field
was usually 0.2-0.3 W, which was about half the pow-
er level using the original Michelson interferometer,
the long-term stability of the original Michelson inter-
ferometer was high and did not require its placement
in an additional housing. This interferometer was ana-
lyzed and studied more precisely, and a comparison of
the original and classical Michelson interferometer
was made, it was found that such results of the clas-
sical interferometer could be due to an increase in the
active losses of the resonator due to an increase in
the number of reflections from the constituent optical
coatings, or because during this study some decrease
in efficiency was noted compared to the original in-
terferometer.

A big role in the feasibility and usefulness of this
device for customers is its small size, the development
of a device with greater capabilities and new proper-
ties, low cost, and the elimination of some external
influences, at the moment there are very few inter-
ferometers developed that meet such criteria due to
insufficient attention to these mechanisms, so it is
necessary to intensify the development of interferom-
eters and bring it to a new level. W. Kim et al. [19]
showed by his works that the increased stability of the
refractive interferometer has the following advantag-
es over the traditional one simplicity and reliability
of adjustment, no need for angular adjustment of the
elements, the possibility of precise alignment without
a piezo transducer, which is an element sensitive to
random acoustic noise, reduced sensitivity to micro-
scopic translational movements of the elements and
vibrations of the surrounding air, since the beam tra-
jectories in both arms are the same, testing the inter-
ferometer in the passive mode allows us to expect re-
producible and stable results in the controlled mode
as a component mirror of a solid-state laser resonator
emitting ultrashort pulses. It was determined that this
interferometer allows the solution of many issues that
could not be solved with the help of old-generation
interferometers, and will also be able to popularize
this mechanism in many areas for high-quality meas-
urements due to its stability and multi-functionality.

Professional development of the personnel who
design and create models of interferometers is a pri-
ority in the training of specialists, which contributes
to the professional development of employees in this
direction and activates their regulatory framework
for the qualitative and promising development of
these mechanisms. As noted by R. Apsari et al. [20],
a multi-beam three-mirror interferometer allows the
analysis of gas environments by analyzing the ad-
sorbed from the gas to the hypotenuse surface of a
monomolecular layer of matter. Each beam of light
flux is reflected from the surface with a full internal
reflection repeatedly. After analyzing this mechanism
and its properties, it can be said that the multi-beam



three-mirror interferometer can be used in optics in
the creation of interference devices for various pur-
poses for spectroscopy, as well as in the processing of
optical information as sensors of various sensors and
analyzers [21; 22].

It is necessary to increase funding for scientific
processes of interferometer development and improve
the quality of materials from which they are produced,
to start introducing new technologies to improve the
design and modeling of this mechanism.

Conclusions

Summarizing the results of this research, the follow-
ing conclusions can be made. The main problems of
the scientific process of developing two interferome-
ters in every area, especially in optics, are insufficient
funding, problems of proper modeling, design, and
development of interferometers and their elements,
failure to address the influence of many external fac-
tors in the design, these problems are and will be rel-
evant and require further research. In this research,
the goal was fulfilled, namely, the presentation of two
interferometers designed following a new scheme and
two ways to eliminate external influences in interfer-
ometers with two compensators, the analysis of the
development process of two interferometers used in
optics, as well as effective tools for eliminating exter-
nal influences. It was possible to fulfill all the tasks of
the research, namely, to highlight the problems of the
operation of two interferometers and to analyze them
more accurately, and methods for solving these issues
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were found and proposed for more efficient operation
of this mechanism. The principle considered in the re-
search is the development of models of two interfer-
ometers considering the influence of the external en-
vironment and possible assumptions, allows to obtain
a comprehensive and more accurate assessment of the
prospects of interferometers developed according to
the new scheme, which is operated under different
external influences.

The results of measurements made using the in-
terferometer should be determined considering the
specific operating conditions of this object. The pre-
sented schemes of interferometers in different var-
iations can be used to optimize the development, a
more accurate understanding of this mechanism will
help in further simplifying the design and modeling.
The analyzed modern approaches to the problems of
Ukrainian development of interferometers will try to
respond to the modern needs of users of these devices.
Further research will be aimed at identifying problems
and prospects for the development of new technolo-
gies for innovative compensators and beamsplitters,
as well as expanding the range of applications of in-
terferometers and increasing the capabilities of this
mechanism.
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HaykoBuii nipoiiec po3po6ku ABoOX iHTepdepoMeTpiB (ONTUIHHIX)
Ta MOM’AKIIEHHS 30BHIilIHHOT'O BILUINBY

Bitaniit BacuiboBud [IaHOB

Crapurnii HayKOBHH CITiBPOOITHUK

JIHiTTpoTieTPOBChKe Bif/iiieHHs Bcecoio3HOro HayKOBO-/IOCTITHOTO TipHUYO0-PATYBAJIBHOTO iHCTUTYTY
49000, 1. I'epoiB Matizany, M. JlHinpo, Ykpaina

https://orcid.org/0000-0002-2672-7748

AHoTaniga

AKTyasbHiCTh. AKTYaJbHICTh JOCTI/PKEHHSA 3yMOBJEHA THM, WO MpeACTaBJeHUNl 00’€KT aHalidy, a came
inTepdepometp, Bifirpae BaKJIMBY pOJIb ¥ Cy4acHill HayIli B OTPUMaHHI TOYHUX BUMipIOBaHb Ta iX pe3y/bTaTiB,
10 CTABUTb BUMOTH /IO BAOCKOHA/IEHHs iHTepdepOMeTpiB Ta YCyHEeHHs 30BHIIITHIX BIUIUBIB.

MeTa. MeTo0 ZOCTIKEHHS € aHasi3 Ipollecy PO3BUTKY ABOX iHTephepOMETPiB, Ki BUKOPHUCTOBYIOTHCA B
6araTbox HayKOBUX cdepax, 0coOOIUBO B ONTHULL, i BiZIirpatoTh BaXKJIUBY POJIb B OTPUMAaHHI TOYHUX PE3Y/IbTaTiB
BUMIpIOBaHb TIpU MPOBEJEHHI [OCTIKEHDb, a TAKOX IOINYK HOBUX e€DEKTHBHUX TEXHOJOTIH I yCyHEHH:
30BHIIIHIX BIUIUBIB.

MeTtozosoria. Cepesi BAKOPUCTAHUX METO/IB — AaHATI TUHYHUHM METO/I, METO/ JIOTIYHOTO aHai3y, GyHKI[iOHATbHUM
METO/l, CTATUCTUYHUN METO, METO/, CHHTE3Y Ta iHIIIi.

PesysabraTtu. B xo4i mocmizkeHHsT OyJI0 PO3IIAHYTO JBa KOMIIEHCATOPH Ta BiIMIHHOCTI MidK HUMMU, a TaKOX
MIpOaHali30BaHO OCOBIMBOCTI POOGOTH IUX KOMITEHCATOPIB Ta iX HaZiiHiCTh. BUABIEHO HeraTHUBHI $aKTopH,
AKi TepelIKo/PKAIOTh OUTBII TOYHUM BUMIPIOBaHHAM 3a JOMOMOTOIO iHTepdepoMeTpa, a TaKOXX BU3HAYEHO
HaMOLIBII TOUIKOKEHI eleMeHTHU B iHTepdepoMeTpax Ta MPUYMHU iX MOIMKOMKEHH. AHa3 GpyHKITIOHYBaHHS
inTepdepoMeTpiB i KOMIIEHCATOPIB Ta YMOB iX eKCIUTyaTallil € BaXKJIMBUM /I OLiHKU CTyTeHs eheKTUBHOCTI,
aKTyaJbHOCTI Ta mporpecy B ONTHUI. Tako) PO3MISAHYTO NUTAHHA OI[iHKM DPO3BUTKY Ta MpoOIeM JBOX
cxeM iHTepdepoMeTpiB 3 TparmelienofiOHUM Ta KBaJpaTHUM IIPOMEHEPO3CiloBaYaMM Ta 3alPOTIOHOBAHO
peKoMeHzallii, AKi CIPUATUMYTh OLTbII ePpEeKTUBHOMY MeXaHi3My PeryIOBaHHSI IbOTO MUTAHHA.

BucHOBKHU. BusHaveHo, 10 IpoIiec po3pobku iHTepdepoMeTpiB HOBOTO MOKOJIHHA Ta YCYHEHHS 30BHILIHIX
BIUIMBIB Ha HUX Biflirpae BUpIlLIaJIbHy POJb y PO3BUTKY ONTHKH, CYTTEBO BIUIMBAIOUM Ha MPOTpec y Iili ramysi.
[IpakTUYHA [iHHICTD MTOJATAE ¥ 3aCTOCYBaHHI BUABIEHUX Pe3y/IbTaTiB, BUPILIEHHI TPo6IeM MpoIiecy po3pobKu
inTepdepomeTpiB Ta ix mporpecy B eKCIUTyaTallii 3 ypaxXyBaHHAM pPi3HOMaHITHUX 30BHILTHIX BIUIMBIB, IO
CIpUATHME 3MiHI cXeMU MiAX0Ay [0 PO3pOOKU IThbOTO MeXaHi3My Ta IIiIBUIIEHHIO CTiMKOCTI 0 HEraTUBHUX
30BHIIITHIX BIUIHBIB
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