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A method of direct measurement of the observer's velocity (peculiar velocity) relative to the accompanying reference
system is proposed and investigated. To measure peculiar velocity, it is proposed to use the measurement of stellar light
aberration. A comparison of the use of light aberration and the Doppler Effect for measuring velocity relative to relic
radiation was made. When using the Doppler Effect, the total speed of the observer was measured - the Hubble speed
and the radial component of the peculiar speed of the observer. As a result of the analysis of the components of the
observer's velocity in the comoving reference frame, the Hubble and peculiar velocities of the observer, their essential
features are formulated. The analysis of the shape of the wave fronts of the CMB radiation, the radiation of quasars, the
radiation of stars and the radiation of ground sources is given. As a consequence of this analysis, the decisive influence
of the shape of their wave fronts on the possibilities of measuring stellar aberration and the absence of such an effect
when measuring velocity using the Doppler Effect are shown. Measurement of light aberration in an inertial system
enables direct measurement of the observer's peculiar velocity in an comoving reference frame. Knowing the observer's
peculiar velocity is important for increasing the accuracy of determining the Hubble velocity of especially objects of
relatively small remoteness. The proposed structures of devices for measuring the peculiar velocity of an inertial
reference system were investigated. Peculiar speed is determined by the measured light aberration without switching to
another frame of reference. Their expected accuracy and reliability were evaluated. The practical use of the proposed
structures is possible in astronomy and spacecratft.

KEYWORDS: relict radiation, stellar light aberration, comoving reference frame, Hubble velocity, peculiar velocity,
collimator, photo detector.

The measurement of the observer's speed relative to other objects (stars, galaxies, blazars, relict background) is
primarily associated with the characteristics of their radiation. The most ancient radiation that can be observed in
general in the universe is relict. In accordance with the inflation hypothesis, this residual radiation fills the space of a
constantly expanding universe after “separation” from the plasma of the Universe cooled to 3000K about 300,000 years
after the Big Bang [1-4]. In fact relict radiation was discovered by Penzias and Wilson in the Laboratory named after
Bell in 1964 [5]. In the early 80s with the development of the space industry, it was possible to establish the property of
isotropy of relict radiation. In 2006, John Mather and George Smoot were awarded the Nobel Prize in Physics for their
discovery of the blackbody shape of the spectrum and the anisotropy of cosmic microwave background radiation.

The results of J. Mather and J. Smoot were confirmation of the origin of the universe as a result of the Big Bang
[6-10]. According to the observations of the COBE satellite and the calculations performed, all galaxies and
constellations move relative to relict radiation with great speed, about hundreds of kilometers per second.

The measurement of our own velocity relative to relict radiation is an important task in understanding the structure
of the Universe.

The temperature of the relict radiation in the direction of the constellation Leo is 0.1% higher, and in the opposite
direction 0.1% lower [11-13]. This fact is interpreted because of the Doppler effect that occurs when the Sun moves
relative to the “motionless” relict background at a speed of about 370 km/s towards the constellation Leo. That is, the
Doppler shift of the radiation frequency caused by our own speed relative to the reference frame associated with relic
radiation. These measurements allow better understanding both the structure of the modern Universe and the early
moments of its history [12, 13].

Relict radiation is isotropic only in the coordinate system associated with the entire system of scattering galaxies,
in the so-called “comoving reference frame”, which expands with the Universe. In any other coordinate system, the
relict radiation intensity depends on the direction, the so-called dipole component. The comoving reference system is
thus distinguished from all other reference systems (a selected reference system - SRS), since only in it the proper,
peculiar velocity of the observer and all objects of the universe is directly determined.

By the definition of an comoving reference system, only in it are states possible for a system A with a dipole
component of relict radiation equal to 0 in any given point of space. This is the only "absolutely" resting frame of
reference — SRS.

Vg = Vg + Vp=o, Vg = 0,1, = 0. D
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Here, vy - hubble velocity component of the total vy velocity, determined by the expansion of the Universe; -
peculiar (intrinsic) system A speed.

The vector magnitudes of the velocities, in the SRS are always collinear due to the isotropy of the expansion of
space. The collinearity of vectors allows us not to focus on this further when adding or subtracting them.

Measurements from artificial Earth satellites using the Doppler shift of the radiation frequency substantially
refined the data of the dipole component [14].

However, the speed of the observer directly affects the observation of extraterrestrial objects. The effect of stellar
aberration primarily manifested this influence. The expression of its magnitude directly includes the speed of the
observer.

Light aberration was measured only with a relative change in the observer's speed relative to starlight, associated,
for example, with the daily rotation of the Earth (daily), with the orbital movement of the Earth around the Sun
(annual), of the Sun around the core of the Galaxy (secular). Their measurements are taken, passing from an inertial
system with one speed to an inertial system with another speed [15]. These velocities, and the corresponding
aberrations, are components of the observer's full, peculiar velocity and the corresponding complete aberration. Since it

is not possible to change the completely peculiar velocity, complete aberration ¢ = arcsin vjp considers unobservable.

In any closed inertial reference system containing an observer and a radiation source (in a "car"), their mutual
position is known. Therefore, if it is possible to measure the aberration of the source in this system, the peculiar velocity
vp; of the system is easily determined.

The possibility of measuring the full aberration of light and its observer’s own motion velocity hasn’t been
previously considered.

The study of the possibility of measuring the speed of the observer relative to the selected reference system (SRS)
associated with relic radiation, and the possibility of measuring the speed of the inertial reference system (IRS) relative
to the SRS without moving to the SRS or any other IRS using full stellar aberration is the goal of this work.

FEATURES OF THE DOPPLER EFFECT AND STELLAR ABERRATION

We consider the components of the observer's velocity in the SRS vy taking into account the features of this
reference system associated with relic radiation.

Let’s distinguish two components of the observer's velocity vs, v, - the peculiar, intrinsic velocity of the observer
relative to the SRS, associated with a change in the position of the observer in space, and vy — the Hubble velocity,
associated with the expansion of the space of the Universe (inflationary, gamma) vy = vy + v,.

The peculiar v, and Hubble vy speeds are fundamentally different.

If the observer's own peculiar velocity v, can’t exceed the light speed ¢ (v, < c), then the (inflationary) Hubble
expansion speed of space vy can exceed it ¢ = vy = c.

The second fundamental difference: the peculiar velocity v, is oriented in space (anisotropic) and does not depend
on the distance of the observer to the beginning of the SRS, and the Hubble speed vy is isotropic in direction (doesn’t
depend on the direction) and depends on the distance from the object to the beginning of the reference system vy =
H(t)dl. Hubble speeds vy, of vyp an equidistant from two points observer will be equal in magnitude, and points of

space A and B located in the same direction will be equal in magnitude, but oppositely directed vy, = —vyp.
Because of measuring the Doppler shift of the relic radiation frequency will have common velocities vs, = vy, +
Vpa» Vsp = Vyp — Vpg, Vya = —Vyp in opposite directions A, B. Half of the difference in these velocities is equal to the

component of the peculiar velocity v, of the observer in the direction A, B

Vpap = —VEA;sz~ 2
The maximum of this difference using the Doppler Effect allows you to determine the magnitude and direction of
the Earth's own speed relative to the relict radiation. The search for the maximum of this difference is caused by the fact
that the Doppler Effect determines the radial velocity directed along the propagation of the light wave.
Unlike the Doppler Effect, stellar aberration depends directly on observer's own speed v, a = arcsin v?p.

Measurement of stellar aberration of relict radiation sources would directly determine the peculiar velocity of the
observer v, = csin a. However, measuring stellar aberration of relict radiation sources is difficult due to its significant
features compared to the Doppler Effect.

Let consider the features of stellar aberration and the Doppler Effect as applied to the measurement of the
observer's own speed, taking into account the previous analysis of the relict radiation features.

Let choose such stars from the set of stars A and B that their speeds v, and vy are equal in magnitude to observer’
speed v, and are multidirectional v,, = v, = —vg. However, their aberrations are equal @y = ap = arcsin %"

This indicates that:
1) the speed of light ¢ is independent of the speed v,, vy of the source [17];
2) stellar aberration depends on telescopes speed v, relative to the speed of light flux inside the telescope [16];
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3) stellar aberration is observed in an inertial system v, = v,, with a fixed source (star A) and an observer.

Similar conditions exist on the Earth with ground sources. However, stellar aberration of terrestrial sources is not
observed.

Let’s compare stellar aberration and the Doppler Effect in more detail.

First, stellar aberration does not depend on the source velocity [17]. The Doppler Effect depends on the relative
velocity of the source and observer including the Hubble velocity. The Doppler Effect is absent with equal speeds of the
observer and the source. That is, in a moving inertial system with a source and an observer, the Doppler Effect is not
observed.

Aberration is also observed in a moving inertial system with a fixed source. (An example of a star having a speed
equal to the speed of the observer during the radiation of the light flux entering the telescope input at the time of
measurement - see above). However, only parts of its components (daily, annual) were measured.

This is because, since the position of the star is unknown, measurements have to be made when moving from one
inertial system to an inertial system with another opposite speed. From the measured difference in the positions of the
star at opposite speeds, double aberration 2«,, is determined. The impossibility of practical independent determination
of the position of the star at the time of measurement determines it.

Thus, having a fixed source, with its fixed position relative to the observer, the observer in the inertial system can
measure the stellar aberration of the source without switching to another inertial system, as the deviation of the
observation pipe from the known position of the source. Using the known aberration of the source a,,, the observer
would determine the speed v, of the inertial system during measurement relative to the light flux of the source without
going beyond the inertial system v,, = c sin a,,.

However, we don’t observe the aberration of ground sources.

Stellar aberration depends on the speed of the observer perpendicular to the propagation direction of the light wave
of the remote radiation source ("very far from the origin") [17].

The condition of the distance of the radiation source from the observer actually determines the requirements for
the wave front shape of the radiation source at the input of the stellar aberration-measuring device. That is, the light
wave of a star has a plane wave front. A plane wave is characterized by the fact that the direction of its propagation and
the amplitude are the same everywhere [18, 19]. When measuring using the Doppler Effect, such requirements for the
shape of the wave front of the source do not arise.

Stellar aberration depends on the speed of the device relative to the propagating light wave in place and while the
measuring device is in space (here and now).

Thus, stellar aberration depends on the peculiar velocity of the observer at a given time, at a given point in space
and does not depend on its Hubble velocity. This allows determining the component of the current peculiar observer’s
velocity using the aberration value.

In measurements, using the Doppler Effect, we obtain the sum of the radial, peculiar, and Hubble velocities. The
Doppler Effect of stationary ground sources and the observer is absent due to its physical nature. The stellar aberration
of terrestrial sources should essentially be observed, but is not observable.

Let us consider the differences between the essential parameters of the radiation of the observed sources during
measurements of stellar aberration and the Doppler Effect.

The frequency spectra of the sources are very diverse and their analysis allows you to get rich information about
the sources, medium and space that their radiation passed to the observer. To measure speed using the Doppler Effect,
the most important parameter is the frequency shift. Stellar aberration is independent of the radiation frequency of the
source. Another parameter is the shape of the wave fronts of the sources.

SHAPE OF WAVE FRONTS OF SOURCES
The shape of the wave fronts does not significantly affect the Doppler Effect, but is very important when
observing stellar aberration. The equality of the velocities of the relict radiation, the radiation of distant quasars, the
radiation of the stars of our Galaxy and the radiation of ground sources follow based on the independence of the speed
of light from the speed of the source and the constancy of its value in vacuum. However, the shapes of their wave fronts
are significantly different.

The wave front of radiation of ground-based point sources has a spherical shape of positive curvature p = %,
where R has a finite value. The direction of wave propagation at each point of the wave front coincides with the radius
of this point from the center of the sphere at the time of wave emission [18]. The wave front of the emission of stars in
our Galaxy is almost flat due to their remoteness R = (4 — 300000) of light years and the curvature of their wave
fronts p = 0. The wave front of the radiation of quasars (blazars) is also flat due to their even greater remoteness. Their
distance at redshift is z = (2 — 20). A plane wave differs by the property that its direction of propagation and
amplitude are the same everywhere.

Sources of relict radiation are also removed even further. Their remoteness by redshift z > 1000 R = oo, however,
they were extremely specific. Sources of relict radiation are everywhere around us. They scatter in all directions from
the observer with a Hubble speed vy significantly exceeding the speed of light (z > 1000). The wave front of their
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total radiation is similar to the wave front of a source of radiation of negative curvature (—p = —c0 — R — 0) at the
observation point.

Relict radiation is isotropic in all directions. This causes difficulties in increasing the accuracy of determination
using the Doppler effect of the direction of the vector of our own velocity relative to the SRS, associated with relic
radiation. Measuring aberration relative to relict radiation is impossible because of its isotropy and the curvature of its
wave front.

Thus, aberration is not observed in relict radiation(—p — —o0), ground-based sources stationary relative to the

observer (p = % - is the finite value of the spherical wave front) and is observed in stars and blazars (including stars that

are stationary relative to the observer, p = 0 - a plane wave front).

That is, when observing a nearby (not remote) source located in the same inertial system with the observer, but
having a plane wave front (p = 0) similar to a stellar one, it becomes possible to measure the aberration of such a
source [18]. From the measured aberration of such a source, it is easy to determine the intrinsic speed v, of the inertial
system without going beyond this system.

Since the position of the source in the inertial system is known, there is no need to switch to another inertial
system, for measure of full light aberration. There is the possibility of prolonged observation of the peculiar velocity of
the Earth and its possible changes.

Let consider the possible structures of the peculiar velocity v, meters of an inertial system without going beyond
this system, for full aberration measure.

PECULIAR VELOCITY METERS

The measurement of the observer's own speed is important not only in cosmology. Such measurements are
practically important for spacecrafts in deep space exploration. When accelerometers do not work for a long time, in
addition to measurement accuracy, the reliability of the device is important. Let consider some measuring instruments
of own speed.

The structure of possible peculiar velocity meters consists of blocks 1, 2, 3 measuring the velocity v, components
installed on the X, y, z axes of the observer's reference frame (Fig. 1). Blocks 1, 2, 3 (Fig. 2) associated with the block 4
of the processing of their output information.

) 3
-I
~1
1
| x
o | —

4

Fig 1. Peculiar velocity meters structure

Meters differ in the used measuring units. The simplest measurement unit 2.1 (Fig. 2) consists of a point radiation
source 1, a collimator 2, a lens 3, a body 4, and a photo detector 5. The photo detector can be made in the form of a
positional sensitive two-dimensional photo matrix or an analog two-dimensional sensitive element.

The photo detector 5 is installed in the perpendicular optical axis of the plane-measuring 2.1 unit with mutually
perpendicular directions at a distance from the lens 3. Each measurement unit is mounted on the corresponding axis of
the observer's reference system so that the selected directions of their photo detectors coincide with the direction of the
axes perpendicular to the installation axis of the measurement unit. To increase the sensitivity, an eyepiece can be
installed in front of the photo detector.



85
Speed Measurement in an Accompanying Reference System EEJP. 2 (2020)

Thus, each photo detector 5 is a two-dimensional screen s, — x,y; Sy — Z,¥; Sy, — Z, X with axes perpendicular to
the corresponding installation axis of the measuring unit z, x, y (Fig. 3).

The spherical waveform of a point source compensates for the aberration caused by the movement of the device
with a ground source [18]. Therefore, when assembling each measurement unit, the relative position of the point
source 1, lens 3 and photo detector 5 without collimator 2 is adjusted. The image of source 1 is focused at the
beginning of the corresponding coordinates of photodetector 5. This alignment fixes the location of point source 1, lens
3 and the origin of photo detector 5 on the optical axis of the measurement unit.

1 1 1
| |
2 2 A 2 A
3 3 3.a
N — ~T
> TTTn
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4 4 4
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Sl ‘\%_z
2.1 2.2 23

Fig.2. Measurement blocks 2.1, 2.2, 2.3.

Then, to form a plane wave front perpendicular to the optical axis of the measurement unit, a collimator 2 is
installed and the image of source 1 is refocused without reference to the origin of the photo detector 5. Thus, the
conditions for observing a “star” with a known fixed position on the optical axis of each measurement unit are created.

& X fr = 2Va) I B 1
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Fig. 3. Measurement screens

After installing the aligned measurement units along the axes z, X, y on the photo detectors s offsets A; from A,,
A, A, are proportional to the corresponding velocity v,,; component A,.
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. . Vip . A . .
As shown in [18], aberration o;,= % sin¥; = TL Hence, the velocity v,,; component vy, is equal to

_ A1
Vip = €7 siny;’ Q)

where L —is the pipe length of the measuring unit, ¥; - is the angle between v;;, and the axis of the measuring unit.
According to the components v;,,, projections of the vector of the current peculiar velocity of the meter in the
observer's reference system are obtained, proportional s, — X, ¥,; Sx — Yx, Zx; Sy — Xy, Z, (Fig. 3.1). Projections of
the peculiar velocity vector on the axes of the same name z, x, y on different photo detectors should be equal to
X; = Xy,Ys = Yu» Zx = Zy. Using these projection values, the processing unit calculates the magnitude and direction
of the vector v,; of the current peculiar velocity of the meter in the observer's reference system. Aberration
measurements can be made using optically active materials [16]. The refractive indices of an ordinary ray and an
extraordinary ray n, # n, are different in the direction perpendicular to the optical axis of the uniaxial optically
active substance 6 (2.2, Fig. 2). This leads to a difference in the aberration angles of the ordinary and extraordinary

2
ray oce=%oc0 and their displacements Ay, Ay Aoy Apy Dex Aey [16]. Accordingly, the expressions for the

e
projections of the velocity v,; component v;;, along the ordinary v,;, and extraordinary v, rays will be v,;, =

Api 1 20 1 . . o . .
2 ——and vy = cn—i -2 —— where L is the length of the tube of the measuring unit with an optically active
L sin¥; ng L sin¥;

substance.

When using filled with a uniaxial optically active substance with an axis that coincides with the optical axis of the
measurement units 2.2 (Fig. 2), they are aligned with the reference to the origin of the photo detectors without
collimator 2 using an ordinary ray. Then, a collimator 2 is installed and focusing is again performed without reference
to the origin of the photo detector 5. For installed aligned measurement units with optically active substance along the
axes z, X, y the photo detectors receive double images of sources 1, according to ordinary x, x, ¥, Yy Zy 2, and
extraordinary X,q X1 Y1 Vx1 Zx1 Zy1 rays (Fig. 3.2).

1
sin¥;
Xy, 7, correspond to images of a source along an ordinary ray. Images of a source along an extraordinary ray s, —
Xz1, Y715 Sx — Yx1) Zx13 Sy — Xy1,Zy1 also correspond to projections of the current peculiar velocity vector v, =

né Ao 1

o . . Ao
Projections of the current peculiar velocity vy, = c% vector of the meter s, — X,,V,; Sx — Vs Zys Sy —

n3 L siny;

Here, the difference in the refractive indices of the ordinary and extraordinary rays n, # n, in the perpendicular
optical axis of the measurement units is taken into account [16]. By these values of the projections, by the ordinary
1ay S; — Xz, ¥z Sx — Yxr Zx; Sy — Xy,Zy, and on an extraordinary ray S, — X,1,¥z1; Sx — Yx1» Zx1; Sy — Xy1,Zy1, the
processing unit calculates the magnitude and direction of the vector v,; of the current peculiar speed of the meter on
ordinary v,;;, and extraordinary v,;, rays. Their values must be equal vy = Veip.

To measure the peculiar velocity using a Young's interferometer [18], light sources 1 were installed in the
measurement units 2.3 (Fig. 2), in the form of a brightly lit narrow gap. Instead of lenses 3, there are installed
screens 3.a with narrow slots parallel to the slit of light source 1 so that the slits of light source 1 and screens are
perpendicular to the corresponding axes X, y, z of photo detectors 3.3 s,s,s, in the observer's reference
frame (Fig. 3).

When adjusting the measurement units, the position of the interference pattern on the photo detectors s, sy s, is
fixed. The collimators 2 of the luminous flux of the source 1 are installed in the aligned measurement blocks 2.3. The
collimators 2 provide the output of the luminous flux with a plane wave front parallel to the plane of the screen 3.a.

The interference patterns on the photo detectors 3.3 s, s, 5, will shift to Ai, = —in%sin'}’ in the opposite

direction to the corresponding components v, of the velocity v,,;. Based on these values Ax, Ay, Az, projections,
inziwc and from them the magnitude and direction of the
vector v); of the current peculiar velocity of the meter [18].

To calculate the current peculiar velocity vector by processing unit 4 (Fig.1), the projection values of the
measurement units along any two axes are sufficient. Projection values from the third measurement unit can be used
to increase the accuracy and reliability of measurements.

The projection values for an ordinary ray and for an extraordinary ray when using measurement units filled with
uniaxial optically active substance 6 (2.2, Fig. 2) can be used to further increase the reliability of measurements. This
is especially important when measuring the current speed of vehicles in deep space.

The use of measurement 2.3 (Fig.3) units with a Jung's interferometer makes it possible to measure the velocity
vp; component v,; along only one axis in the observer's reference frame. However, the use of a shift in the

interference pattern on photodetectors can improve the accuracy of measuring the velocity component.

the processing unit calculates the components v, =
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In all analysis results, first-order quantities Eare obtained. The influence of motion (second order At,Ar

2
magnitude :—2) determined by the Lorentz transformations here may not be taken into account when measuring order
magnitudes E .
CONCLUSIONS

1. Measurement of light aberration in a closed inertial system enables direct measurement of the (peculiar) speed
of the observer in a comoving, selected reference system (SRS) without the Hubble component.

2. By measuring the component of the current peculiar velocity vector Vy in the selected direction, and by the

total speed Vs using the Doppler effect, it is easy to calculate the Hubble speed determined by Universe expansion Vy

(averaged) by z > 1000 in the same direction.

3. The expected accuracy of measuring the speed of the inertial reference system is better for a device with
measuring units based on Jung's interferometer.

4. In a device with blocks filled with a uniaxial optically active substance, we obtain double duplication of the
measurement channels. This increases the reliability of the devices, which is important when used to track the peculiar
speed of the Earth and in spacecrafts for deep research.
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BUMIPIOBAHHS IIBUJIKOCTI B CYITYTHIA CUCTEMI BIIUIIKY
B.M. CBum
Xapkiscorkutl Hayionanvhuil aepoxocmiunuil ynisepcumem im. M. €. JKykoscvroeo «Xapkiscorkuii agiayiinuti iHcmumymy
eyn. Uxanoea 17, Xapxis, Ykpaina, 61070
3anporoHOBaHO Ta JOCIIHKEHO CIOCiO MpsSMOro BHMIpPY LIBHAKOCTI croctepirada (MEKyJsipHOI MIBHUIKOCTI) BIAHOCHO CYIyTHBOT
cucTeMH Bimtiky. [t BUMIipy MEKyJISIpHOI LIBHAKOCTI MPOMOHYETHCS BHKOPHCTOBYBATH BHUMIipIOBaHHS 3ipKOBOi abeparllii cBitia.
IIpoBeneHo MOpiBHIHHS BHKOpUCTaHHs abepauii cBiTia Ta epexry Jonmiaepa i BUMIPIOBaHHS UIBUAKOCTI BITHOCHO PETiKTOBOTO
BUNpoMiHioBaHHs. [Ipu BukopucTanHi epekty Jlomnmiepa BUMIPIOEThCS CyMapHa IIBHIKICT CriocTepirada — XabIoBChKa MIBUAKICT
Ta pajiaiibHa CKJIAJ0Ba MNEKYJSIPHOT IIBHIKOCTI cCIHOCTepirada. B pe3yibrari MpOBEAEHOro aHaji3y CKJIAJOBUX MIBHUAKOCTI
crocrepiradya B CYMyTHIH CHCTeMi BiAJIiKy, XabJIOBChKOI Ta MEKyJSIPHOI IIBHAKOCTEH crocrepirada, copMysibOBaHO iX CYTTEBi
ocobnmuBocti. HaBexmeHo anamiz ¢opmMu  (QPOHTIB XBWIb PEIIKTOBOTO BHUIIPOMIHIOBAHHS, BHIIPOMIHIOBAaHHs —KBa3apis,
BUIIPOMIHIOBAHHSI 3ipOK Ta BUIIPOMIHIOBaHHS Ha3eMHHUX pKepes. B Hacmizok nporo aHamisy, mokazaHoO BU3HAYaJIbHHUN BILUIMB (HOPMHU
iX XBUJIbOBHX (PPOHTIB HA MOKIIMBOCTI BUMIPIOBAaHHS 3ipKOBOi abeparllii Ta BiICYTHICTh TaKOTO BIUIMBY IPH BUMIPIOBaHHI IIBUAKOCTI
3 BUKOpUCTaHHM edekty Jlornepa. BumiproBanHs abGeparii cBiT/Ia B iHEpUiifHINA CHCTEMI HaIa€ MOMIIUBICTD IPSMOTO BUMipPIOBaHHS
MEKYJSAPHOI MIBUAKOCTI CIIOCTepirada B CYyHyTHIH CHCTeMi BiUTKy. 3HaHHS HEKYJIAPHOI IIBUAKOCTI CIOCTEpiradya BaKIHMBE IUIS
MiABHUIIEHHS TOYHOCTI BH3HAYEHHS XAOJOBCHKOI IIBHUAKOCTI OCOOIMBO 00’€KTiB MOPIBHSAHO HEBENHMKOI BimmaieHocTi. JlocmimxkeHi
3allPONIOHOBAaHI CTPYKTYPH MPHCTPOIB BHUMIPIOBAHHS MEKYJIAPHOI MIBUAKOCTI 1HEPLiHHOI crcTeMH BiqmiKy. [lekynspHa MIBHAKICTH
BH3HAYAETHCS 10 BUMIPEHHIH abeparlii cBiTia He MepeXOoAIYH 0 iHIIOT CHCTEMH BiAIiKy. BUkoHaHO OLIHKY 1X O4iKyBaHOI TOYHOCTI
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Ta HagifHoCTi. IIpakTHYHe BHKOPHCTaHHS NPOMNOHOBAHUX CTPYKTYP MOXJIMBE B aCTPOHOMII Ta amapaTax JOCTIKCHHS HaJeKOro
KOCMOCY.

KJIFOUYOBI CJIOBA: penikToBe BUIIPOMiHIOBaHHS, 3ipKOBa abepallist CBiTjIa, cucTeMa BiUliKy, XaOlIOBChKa HIBHUAKICTb, MIEKYJIIPHA
HIBUJIKICTD, KOJIiMaTOp, oTonpuiimay.

H3MEPEHHUE CKOPOCTH B CONYTCTBYIOIMEN CUCTEME OTCYETA
B.M. CBuu
Xapvrosckuil HayuonansHwill aspokocmudeckuti ynusepcumem um. M.E. JKykoeckozo «Xapbrogckuil asuayuoHHultl UHCINUMYM»
Xapvxos, Vkpauna, 61070

IpemnokeH W wHccIenOBaH CHOCO0 MPSMOTO HU3MEPEHMsl CKOpocTH HaOmiomaTens (IIEKYISIpHOH CKOPOCTH) OTHOCHTEIBHO
coIyTcTBYIOLIEH cucTeMbl oTcuéra. [l M3MEpeHUus! MEKyJSpHOW CKOPOCTH IpeJIaracTcsi HCIOIb30BaTh M3MEPEHHUE 3BE3IHOMN
abeppanuu cBera. IIpoBenieHO CpaBHEHHE HCIOJIB30BaHMS abeppauuu cBera U >ddekra Jomiepa st U3MEPEHHUsS_CKOPOCTU
OTHOCHUTEIBHO PETMKTOBOro uanyueHus. [Ipu ucnonb3oBannu sddexra JJomaepa uamepsercs cyMmapHas CKOpOCTb HabroaaTens —
XabJIOBCKas CKOPOCTh U pajualibHasl COCTaBISIONIAs MEKyJAPHOIH ckopocTH HabmiomaTtens. B pesynbraTe MpoBeAEHHOTO aHaIM3a
COCTaBIISIOMINX CKOPOCTH HAOIIOAATENsI B COMYTCTBYIOIIEH CUCTEMe OTCUETa, XabIOBCKON M MEKYJIIPHOW CKOPOCTe Habmrogarens,
chOpMyIHpOBaHBl HMX CyIIECTBEHHBbIE ocoOeHHocTu. [IpmBeneH aHamu3 (OpMBI BOJHOBBIX ()POHTOB PEIMKTOBOTO H3IyUEHHS,
M3Iy4eHUs KBa3apoB, U3IYUYCHUs 3BE3[ U U3IYUYCHUsS Ha3eMHBIX MCTOUYHUKOB. BeaeacTue aToro aHanusa, oka3aHo OIpenelstoniee
BIMSHHAE (HOPMBI MX BOJHOBBIX (D)POHTOB HA BO3MOXKHOCTH M3MEPEHHMs 3BE3HON abeppalii M OTCYTCTBHE TAKOTO BIMSHUS HPHU
NU3MEPeHHU CKOPOCTH C Hcnonb3oBaHueM 3bdekra Jomnepa. M3mepenue abeppauuu CBeTa B HHEPLMAIBHOH CHCTEME [aeT
BO3MOJKHOCTb IIPSIMOTO M3MEPEHHs NMEKYJIIPHONH CKOPOCTH HAOJIOaTelsl B COMYTCTBYIOIIEH cucteMe oTcuéra. 3HaHHUE MEeKyJIsIpHOM
CKOpPOCTH HaOmofaTens BaKHO Ul MOBBIIICHHUS TOYHOCTH ONpeesIeHHs XaOJI0BCKOH CKOPOCTH 0COOCHHO OOBEKTOB CPAaBHUTEIBHO
HeOoNbIIOoN yaaneHHocTH. MceaenoBaHbl MpeioKeHHbIE CTPYKTYPbl YCTPOMCTB U3MEPEHHsI MEKYIISIPHON CKOPOCTH MHEPLUAIBHON
cucTeMbl oTcueTa. [lexymsipHas CKOpOCTh OHpenersieTcs 10 M3MEpeHHOW abeppamuy cBeTa 0Oe3 mepexoma B APYTYIO CHCTEMY
orcuéra. OueHeHa X OXHIaeMasi TOYHOCTh M HAaIEKHOCTh. [IpakTHdecKoe MCIIONb30BaHHUE MPEATOKEHHBIX CTPYKTYP BO3MOXKHO B
aCTPOHOMMUH ¥ aIIaparax Ul HCCIeIO0BaHuUs JaIbHEro KocMoca.

KJIIOUEBBIE CJIOBA: pennkToBOE H3ITydeHHUE, 3BE3JHAs abeppallys CBeTa, CUCTeMa 0TCUETa, XaOJIOBCKast CKOPOCTb, IIEKyJIISIpHAs
CKOPOCTH, KOJUTUMATOp, (POTOIPHEMHUK.





