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At consideration of the theory of the Michelson’s experiment and conducting experiments on its scheme of dividing the amplitude of
the light flux as an informative parameter, the difference AL in the lengths of the paths of the transverse and longitudinal rays of the
light flux is used by measuring the shift of the interference pattern of the transverse and longitudinal rays. The significance of the
other circuit parameters in determining the influence of the Earth's speed with the help of Michelson interferometers was not
considered. The analysis of the parameters of the schemes of Michelson interferometers with the division of both the wave front
amplitude and its wave front in the reference system associated with the interferometer is carried out in order to determine the
influence of the interferometer speed on them. As a result of the analysis of the scheme with the division of amplitude, a linear
dependence of the changes in frequency, the width of the reflected rays on the ratio v/c of the device speed to the speed of light in
interferometers. In the Michelson interferometer scheme with wave front division, the difference AL of paths length and the ray
deflection angles are linearly dependent on the ratio of the device speed to the speed of light v/c.These additional dependences are
determined by the collinearity of the reflected rays and the speed of the observer's movement, in contrast to their perpendicularity in
the interferometer with the division of the wave front amplitude. As a result of the comparison of the parameters in the reference
system associated with the interferometer, it is concluded from their significance that the use of frequency changes, the width of the
reflected rays in the interferometer with amplitude division, and the wave front interferometer, the difference in the path lengths AL
of the rays, frequency, angle of deflection and the width of the reflected rays is preferable.

KEYWORDS: Michelson interferometer, light aberration, reference system, amplitude and wave front division of the light flux,
light-flux frequencies, angle of the ray rejection, width of light stream, device speed.

PO ITH®OPMATHUBHI TAPAMETPHA IHTEP®EPOMETPIB MAMKEJBCOHA 3 PO3NIOIJIOM AMILTITY AU I
XBHJIBOBOI'O ®POHTY
B.M. CBuix
Xapxiecvruil HayionanvHutl aspoxocmivuuil ynigepcumem im. M.E. JKykoscvkozo «Xapriecokuil agiayitinuil iHCmumymy
eyn. Ykanosa 17, Xapxie, Yrpaina, 61070

[pu posrmsani Teopii excriepuMeHTy MalikenbcoHa 1 MPOBEIEHHI eKCIIEPHMEHTIB M0 HOTO CXeMi PO3MOILTY aMIUTITyIH CBITIOBOTO
NPOMEHs B SIKOCTi iH()OPMATHBHOTO MapaMerpa BHKOPHCTOBYETHCS PI3HHMIS JOBXKHH LUISXiB IONEPEYHOTO Ta IMO3AO0BKHBOTO
NpoMeHiB. [HQOPMATHBHICTH IHIIMX IapaMeTpiB CXeM IpH BH3HAUCHHI BIUIMBY MIBHAKOCTI pyXy 3eMii 3a JOIIOMOTOI0
iHTeppepomerpiB MaiikenbcoHa He po3risganacs. [IpoBemeHo anamiz mapameTpiB cxeM iHTepdepomerpiB MaiikenbcoHa 3
PO3MOMITIOM SK aMILTITYAX CBITJIIOBOTO IPOMEHs TaK i HOro XBHIBOBOTO (PPOHTY B CHCTEMI BiIUTiKy, NOB'sI3aHil 3 iHTepdepomeTpom,
3 METOI0 BM3HAYEHHs BIUIMBY Ha HHMX LIBHJKOCTI pyXy iHTepdepomeTpiB. B pesynbrari aHamizy cXeMH 3 pO3MOIIIOM aMIUTITYIH
MOKa3aHa JiHiIiHA 3aJIeXKHICTh 3MiH YaCTOTH, IIUPHHU BiOUTHX MPOMEHIB BiJl BiJHOIICHHS V/C MIBUIKOCTI MPUIAAY IO MBHIKOCTI
cBimia. Y cxemi intepdepomerpa MaiikenbCoHa 3 PO3MOALTIOM XBHJIBOBOTO ()POHTY HOJATKOBO JIIHIMHO 3aieXaTh Bifl CTaBICHHS
MIBUIKOCTI IPUJIQAY O MIBUIKOCTI CBITIA V/C pi3HUI AL TOBKUH NIIAXIB 1 KyTH BiAXUICHHS MpoMeHiB. 1li moaaTkoBi 3aexHOCTI
BHU3HAYAIOThCA KOJIHEApHICTIO BiIOMTHX NMPOMEHIB 1 IMIBHUAKOCTI PyXy cIlOCTepiraya Ha BIIMIHHICTD IX NEPIEHIUKYJSPHOCTI B
iHTepdepoMeTpi 3 MOALIOM aMIUTITYAU. B pe3ynpraTi mopiBHAHHS HapaMeTpiB B CHCTEMI BiJUTIKY, MOB'A3aHill 3 iHTEphepoMeTpoM, 3a
iX 1H(OPMATUBHOCTIO pPOOUTHCA BHCHOBOK IIPO TMepeBary 3acTOCYBaHHS 3MiH YacTOTH, IIMPUHU BiIOUTHX NPOMEHIB B
iHTepdepoMeTpi 3 pO3MOALIOM aMILIITYIH, a B iHTEp(EepOMETpi 3 PO3MOIIIIOM XBHIILOBOTO (POHTY - PI3HUICIO JAOBKUH IIIIXiB AL
MIPOMEHIB, YaCTOTH, KyTa BiAXWMJICHHS 1 IIUPHHHU BIIOUTHX MPOMEHIB .

KJIIOYOBI CJIOBA: mBuAKiCTh NpHiIangy, cxeMu iHTephepoMeTpiB MaiikenbcoHa, po3MOiT aMIUIITY U, PO3IOILUT XBHIILOBOTO
(dpoHTy, abepanis CBiTIa, CHCTEMa BiIUIIKY, , YACTOTH CBITJIIOBHX IIOTOKIB, KYT BIAXHJIEHHS IIPOMEHSI, IIMPHHA IPOMEHSI.

OB TH®OPMATHUBHBIX IAPAMETPAX HHTEP®EPOMETPOB MAMKEJIbCOHA C JIEJJEHUEM AMILIUTY JIbI
N BOJTHOBOI'O ®POHTA
B.M.CBuuy
Xapvrosckuil HayuoHanbHwill aspokocmudeckuti ynusepcumem um. M.E. JKykoeckozo «Xapbkosckuii aguayuoHHultl UHCIMUMYm»
ya. Ykanosa 17, Xapvkos, Yxpauna, 61070
IIpu paccMoTpeHun Teopuu 3KcHepuMeHTa MalikenbCOHAa M IPOBEJCHUU JKCIEPHUMEHTOB IO €r0 CXEMe JENICHHsS aMIUIMTY[b
CBETOBOTO TIOTOKAa B KayecTBe MH(MOPMATHUBHOTO IapaMeTpa HCIIOIb3YeTCsl PasHOCTh JJIHMH IyTeH IOIEpPeYyHOro M INPOIOIBHOTO
nydeil. MHbopMaTHBHOCTH Jpyrux MapaMeTpoB TIPH OIPEACICHUH BIMSHHS CKOPOCTH JIBW)KEHHS 3€MJIM C ITOMOILIBIO
unrepdepomerpa MaiikenbcoHa He paccMaTpuBanach. [IpoBelieH aHanM3 mapaMeTpoB cxeM HHTepdepoMmeTpoB MaiikeabcoHa ¢
JeTIeHHeM KaK aMIUTUTYJbl CBETOBOTO IOTOKA TaK M €T0 BOJIHOBOTO ()POHTA B CHCTEME OTCUETa CBA3aHHOW ¢ MHTEP(HEpOMETpoM C
LIETTBIO OTIPE/ICNICHNUS] BIMSHNS Ha HUX CKOPOCTH ABIDKEHHUS HHTephepomeTpa. B pesynprate aHanmm3a cxeMsl ¢ IICHUEM aMILTHTY bl
[IOKa3aHa JINHEHHAas 3aBHCHMOCTb M3MEHEHMIl 4acTOTbI, IIMPUHBI OTPAXKEHHBIX JIy4eld OT OTHOLIEHMS V/C CKOPOCTH HpHOOpa K
cKopocTH cBeTa. B cxeme mHTepdepomerpa MaiikenbcoHa C JEIEHHEM BOJHOBOTO (PpOHTA JOMOJHHUTEIBHO 3aBHCAT JHHEHHO OT
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OTHOIICHUSI V/C Pa3HOCTb MJIMH IyTed W YIVIBI OTKJIOHEHMS Jy4eil. DTH JONOJHUTENIBHBIE 3aBHCUMOCTH OIPEICIISIOTCS
KOJUIMHEApHOCTBIO OTPAXKEHHBIX JIyded M CKOPOCTH JABW)KEHWs HaOmojaTens B OTIMYME OT HUX IEPHEHAMKYJISIPHOCTH B
uHTEphEPOMETPE C JETECHUEM aMILIUTY bl BOTHOBOTO (hpoHTA. B pe3ysnbTaTe cpaBHEHHs MapaMeTpoB B CUCTEME OTCUETa CBA3aHHOM
¢ uHTEpdepOMETPOM 1O HUX HHYOPMATHBHOCTH JENAETCS BHIBOJ O IPEANOYTHTENBHOCTH MCIONB30BAHHSA M3MEHEHHI 4acTOTHI,
IIMPUHBI OTPa)KCHHBIX JIydel B HHTep(dEpoMeTpe ¢ ACNCHHEM aMIUIUTYAbL, a B HHTEpHEpoMeTpe C JeIeHHeM BOIHOBOTO (poHTa -
Pa3sHOCTH JUIMH MyTeH Jydel, 9acTOTHI, yIila OTKIOHEHHS U ITHPHHBI OTPAXKEHHBIX JTydeH.

KJIIOYEBBIE CJIOBA: ckopocts mpudopa, cxeMbl HHTep(hepoMeTpoB MaiiKenbCoHa, AENCHHE BOJHOBOTO ()POHTA, AEICHHE
aMIUTUTY 11, abepparys CBeTa, CHCTEMa OTCUETa, yroJl OTKJIOHEHNS JIyda, IMUPHHA JTyJa.

The Michelson interferometer using the amplitude of the light flux has received a wide application in scientific
research and industry. This scheme, comparing the lengths of light flux, Michelson applied in the experiment to
determine the motion of the Earth relatively to the ether [1].

In another interferometer for astronomical studies, Michelson realized the scheme with wave front division, but
not its amplitude [1, 2]. The scheme proposed by Fizeau was significantly improved and implemented by Michelson
while measuring the stars diameters, where the lengths of the light-path paths are also compared. At present, this
significantly modified scheme is widely used by astronomers in interferometry with a large base [3].

The informative possibilities of other parameters, except comparing the lengths of the light flux paths, in these
schemes were not previously considered.

Purpose of the work is estimation of an information parameters for selection them by using Michelson
interferometer.

ANALYSIS OF INFORMATIVE PARAMETERS OF THE MICHELSON INTERFEROMETER SCHEME BY
DIVIDING THE AMPLITUDE OF THE LIGHT FLUX

Michelson tried to determine the speed of Earth motion relatively to the ether as a medium of light propagation.
The science has already said goodbye to such a representation of the ether. However, considering the independence of
the speed of light from the speed of the source, Michelson could determine the speed of the Earth relatively to the light
flux. Taking it into account, let us consider the possible informative parameters of the Michelson experiment.

More than 130 years passed after the first conduct of the Michelson experiment with its interferometer based on
the division of the amplitude of the light flux (Fig. 1), but the interest to its theory and results does not fade. This is
evidenced by a periodic repetition of experiments beginning with the Michelson experiment (1881) with an increase in
the accuracy of their results and a review of its theory by various authors [3, 4, 5,7 - 12, 15 - 19].

Further repeated repetitions of the experiment with an increase in accuracy to 10°® and more finally confirmed the
negative result of the experiment. This undoubtedly raises the question of the theory of the experiment, which predicts
significant shifts in the interference pattern up to units of the interference fringe.

Fig. 1. The path of the rays, taking into account their widths in the reference system associated with the light fluxes in the
interferometer with the division of the amplitude of the wave front

The theory of the experiment since Michelson was repeatedly considered by many authors [3, 5, 7 -11, 14 -19]. In
2
all these studies, the expected shift in the pattern of the picture is confirmed by a value of the second order 2L :—2 (L - the

length of the arm of the interferometer, v - the speed of the interferometer in the direction of the longitudinal arm of the
interferometer, c¢ - the speed of light). However, they did not analyze the effect of the deviation of the transverse ray on
the expected result of the experiment of its cause.

The problem of the reflection of light from a moving mirror was first considered by A. Einstein [4]. At first in this
work A. Einstein recounts frequency, angle of incidence and amplitude of the light stream from the coordinate system
with the mirror moving in it to the coordinate system where the mirror is immobile. In this system he determines the
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quantities related to the reflected wave. Then he performs a reverse transition to the coordinate system with the moving
mirror. The problem is solved in general form without taking into account the ray width.

Later [5] while analyzing the Michelson’s experiment with an interferometer, based on the division of the
amplitude of the light flux, Sommerfeld unambiguously indicates the aberration of the light flux on a semitransparent
mirror. This aberration provides meeting of the transverse and longitudinal rays in the system with the immobile mirror
based on a mirror shifted relatively to the light flux and entering it in the observer's tube.

"On the contrary, the angle a’ differs in the primed system on a small value of the first order (we can call it the
aberration angle);" P.104 "The fact that light exactly falls into the shifted observer's B telescope is provided by
changing the law of reflection when reflected from a moving mirror H in its position H'"[5].

However, he does not analyze the effect of the aberration angle on a moving mirror with an active change in the
direction of the reflected light flux on the measurement results.

Such analysis was given in by Sokolov [10] with the construction of the wave front of a transverse light flux. The
result of his analysis indicates the complete equality of the paths of the transverse and longitudinal rays. Thus, the
expected shift of interference fringes due to equality of paths should be absent.

The determination of the difference in the lengths AL of the paths of the transverse and longitudinal rays of the
light flux by measuring the shift of the interference pattern of the transverse and longitudinal rays is an informative
parameter with all the considerations of the theory of the Michelson’s experiment and the conduction of experiments.
The results of numerous experiments using this informative parameter in the Michelson scheme unambiguously indicate
the absence of difference AL as a result of Lorentz's contraction of the longitudinal dimensions of the interferometer or
due to the equality of the compared optical paths.

AL=0. (D

Let’s consider other possible informative parameters of the scheme with allowance for the aberration of light on
the mirrors - the widths and angles of the deviation of the transverse and longitudinal rays, the difference in their
frequencies. To do this, let’s analyze the experimental scheme in the reference system associated with the light fluxes
(Fig. 1) and in the reference frame associated with the mirrors (Fig. 2).

Fig. 1 shows the Michelson’s scheme, taking into account the finite width of the light fluxes in the plane of their
propagation.
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Fig. 2. The path of the rays, taking into account their widths in the reference system associated with the interferometer with division
of the amplitude of the wave front

Here, s;,s, are the outermost rays of the initial light flux with a frequency f, with width CD =h,
011, 013,044, 0,, - the positions at different times with respect to the transverse light flux of the translucent mirror O,
mounted at an angle 45° to the light flux CD, A, B - the blind mirrors, v - the speed of the system in the direction of
light flux CD propagation.

The wave front of the light stream CD hits the mirror O in position O;; when the ray s, is reflected from the
mirror at a point C, and the ray s; from the point D will still catch up with the mirror O till the point G in position O;,.
During the time of passage of the ray s; of the wave front CD of the path DG (Fig. 1) the mirror O moves from position
0,4 to position 0;, and the ray s; reflects from the mirror O at the position 0, at the point G. Let’s the displacement of
the mirror O from the position 0,4 to the position 0, equal to FG will be equal to z;, and the transit time of the ray s;
of the path DG = DF + FG will be equal to t;. Then the ray s, for the time t,; after the reflection from the mirror O in
the position 0, will pass the path CE = CD + DE = DF + FG = hy = h + z;. The wave front CD after reflection
from the mirror O in accordance with the construction on the basis of the Huygens-Fresnel principle will be EG. This
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wave front EG is rotated relatively to the direction CE by 2ftgf = %, DE = FaG, % = % Without taking into account
second-order quantities

v

tgh="2. @)
Further, reflecting from the mirror B at an angle -2, the wave front overtakes the mirror O in position 0, at this
angle. The width of the reflected wave front will be EG > DG = h;

h1=h+21. (3)

On the other hand, on the mirror O in the position 0,; the wave front C; D; comes of the part of the initial light
flux reflected by the blind mirror A in position 4,. Its ray s; is reflected from the mirror O in the position O,, at the
point C; spreading in the direction C; D;. The ray s, hits the mirror O, which has shifted to F; G; = z, during the time t,
the ray s, travels the path D, G, to the position O,,, at the point G;. During the same time t,, the ray s, reflected from
the mirror O in the position 0,4 at the point C;, will pass the path C; E; = C;D; — F;G;. Since F, G, = z,, then the path
of the ray s; C;D, = C1E; = h, = h — z,. Width of the reflected wave front C;E; > D,G; = h,

h2 = h_Zz. (4)

The wave front C; D; after reflection from the mirror O will became E; G;, in accordance with the construction on

2151 ¢gB = v/c, and spread at the
D16y

the basis of the Huygens-Fresnel’s principle. It will be deployed on 2 — Btgf =

same angle with the wave front CD

tgh == (5)
Let us consider in more detail the width of the transverse and longitudinal wave fronts in the plane of propagation
of the light fluxes (Fig. 1).
Let’s denote the width of the wave fronts in the plane of propagation of the incident (original) L = h = DC =
D, C; transverse H; = EG,H, = ElGl,% = tl,% =t,z, = FG = ED z, = F,G; = E; D, light fluxes.
The width of the rays formed by the reflected wave fronts, hence hy = h+ z;,h, = h — z,.
So the width of the wave fronts is bigger than the width of the reflected rays H; > h + z;; z; = vty;t; =

h+zy ED _E:Dy _ . o o _ _ i _ED _EDi . o, _ v _ o
e 56 Be, sinfs; B = £EGD = LE,G,Dy; sinf = tgf Y DlGl,Sln,B o5 7€ vh +vzy; 74
tw =4 =z C. = he
c—v’ 1T sin,B'H1 - Zlv' H, = c—v'
g g =yt t, =72, = ph2. = Z2€. = he
On the other hand, H, > h — z,; z, = vt,; t, = o 2 h”v, H, i Hy = ) )
The difference in the width of the reflected wave fronts will also be AH = H; — H,; AH = CTCV - ﬁ =
ctv—c+v ve
hc g = 2h s
Thus, the width of the reflected wave fronts differs in the value of the first order
AH > 2h=. (6)

The change in the angle £ of deflection of the reflected light flux can be another informative parameter.

As Sommerfeld showed the angle of reflection won’t change at reflection from deaf mirrors in the longitudinal and
transverse arms of the interferometer. The angles of reflection will change only at a reflection from a semitransparent
mirror [5].

A detailed analysis of the deviation of the reflected light flux from the reflector in a system with a moving
reflector is given in [4,5,10,12].

Unlike passive aberration in a telescope, where the light flux does not change its direction, and the telescope
adjusts to the observation conditions, the light aberration on the moving mirror is active, as the reflected light flux
changes direction in comparison with the direction at reflection from the stationary mirror.

In A. Michelson's experiment, the mirror moves with the observer (the system &k by A. Einstein). Its results can be
interpreted as confirming the difference in the angles of incidence and reflection on a mirror moving with the observer -
the angle of reflection in the transverse arm is not equal to 45",

Vavilov directly indicates the magnitude of the deviation v/c of this angle.

"The ray sa will be reflected along ab (Fig. 9.2), thus the angle b; ab will be equal to v/c; the returning ray will go
along ba, (angle aba, = 2v/c) into the focus of the telescope. The ray ac will return in the previous direction, but,
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reflecting from the mirror moving in the ether in a,, it will go along the a,e (angle ca,e = %— v/c), coinciding with
the first ray. "[11]. The same value is confirmed by the analysis (2, 5)

v

tgf = p

It would seem that by observing changes in the angle of the coincident ray with the telescope, it is possible to
calculate the speed v relatively to the transverse light flux. Let us therefore consider the path of the rays in the reference
system associated with the instrument of observation. In this case, the device moves at a speed v relatively to the light
fluxes due to the independence of their speed of movement from the motion of the light source and the observer
(Fig. 2).

The wave front of the light flux CD hits the mirror O when the ray s, is reflected from the mirror at a point C, and
the ray s; will still move from the point D up to the point G on the mirror O. During the time of passage of the ray s; of
the wave front CD of the path DG (Fig. 2), the reflected ray s, will lag behind the mirror O in the reference system
connected with the device, pass the path CE and will be at the point E. The reflected wave front EG of the light flux CD
will have a width L; > h + z; and will be expanded relatively to the direction CE on £ (2). By keeping the turn at an
angle 23, the wave front EG will move on a direction CE perpendicular to the longitudinal ray.

From the moment ¢, after reflection from the mirror O, the wave front EG will traverse the path ct; at a time ¢; at
an angle f = arcsinz to the direction CE perpendicular to the mirror B and take up position E;G;. During this same

time, the reference system with the mirror O will shift relatively to the initial position by a distance vt; in the direction
of the mirror 4. The wave front E;G; at the moment t; will be above the mirror O in the direction of the perpendicular to
vho_ v

the mirror B, since the ratio of displacement vt; to path ct; is equal sinf = profid

Consequently, any wave front at each instant of time is on the direction perpendicular to the longitudinal ray.

Thus, the transverse light flux formed from the wave fronts E;G; in the direction of the mirror B in the observer
system will be perpendicular to the longitudinal light flux.

Similarly, the part C; D; of the transmitted through the semitransparent mirror light stream after reflection from the
mirrors 4 and O is converted into a light flux with a wave front E; G; unfolded relatively to the direction £C of 2. The
ray with width h, = h — z, formed from the wave fronts E;;G;; is propagated in conjunction with the light flux E;G;
reflected from the mirror B by a width h; = h — z; perpendicular to the longitudinal light flux with the width /. The
difference Ah of the width of the rays in the observer system is equal to

Ah>2h§ (7)

The angle of observation of the interference picture is also equal to direct in relation to the direction of
propagation of the longitudinal ray and does not depend on the speed v of the observer.

The transverse light flux undergoes two reflections - from set under the angle of 45° semitransparent mirror
moving in the direction of propagation of the light flux, and from a deaf mirror moving tangentially to the light flux. As
a result of the Doppler effect, when reflected from a semitransparent mirror O, its frequency changes by —Af; and does
not change when reflected from a moving tangentially deaf mirror B [1, 8, 10].

fi=fo—Af1, (3

where f; — is the frequency of the transverse light flux at the output, f; - the frequency of the input light flux, Af; —
frequency change after reflection from the mirror at the angle of incidence 45°, sign * is depending on the direction of
the speed v.

The longitudinal light flux is reflected from the deaf mirror 4 moving in the direction of propagation of the light
flux and from the semitransparent mirror O moving towards the propagation of the light flux. The change in the
frequency of the light flux reflected by the mirror moving in the direction of propagation of the light flux depends on
the angle of incidence nonlinearly. However, if we assume that at an angle of incidence 0° the change in the frequency
of the reflected light flux Af;, is twice as large as its change Af; at an angle of incidence 45° Af, = 2Af;, the frequency
of the longitudinal light flux f, at the output will be

fo=fo—Af; + Afh,

where f, - is the frequency of the longitudinal luminous flux at the output, Af, - the frequency change after reflection
from the mirror at an angle of incidence 0°. Le.:

f2=fo—Af1. 9)
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Thus, the frequencies of the transverse and longitudinal light fluxes at the output will be equal, but differ from the
frequency of the input light flux

fi=fh=fo—Afi. (10

If the equality Af, = 2Af; is not met, then the frequencies of the components of the output light flux will differ
slightly from each other. However, their frequencies are still different from the frequency f, of the input light flux.
Let us consider the informative parameters of the Michelson's interferometer by dividing the wave front.

ANALYSIS OF INFORMATIVE PARAMETERS OF THE FIZEAU - MICHELSON SCHEME

Fizeau’s scheme actually represents the interferometer according to the Jung’s scheme with spaced apart slits for a
distance D. The Michelson replaced the slits with the mirror system [1,5], which ensured the constancy of period of the
interference pattern (M3, M,) and the possibility of adjusting by mirrors (M, M,) the correlation of their light fluxes .

Let the mirrors M5, M, be semitransparent and set the screen E, at a distance d/2 between them (Fig. 3). The
distances between the mirrors M; M3 and M, M,, accordingly are equal to a,, a,. Let us perform an analysis of such a
scheme of the Michelson’s interferometer in a reference system coupled with the interferometer on Fig. 4 when it
moves with speed v in the direction M, M, in the reference system associated with the light fluxes s; s,.

_\-_J F B 2 EE . B ; L
N i

\
N

M,

M,

Fig.3. Scheme of the Michelson interferometer with the division of the wave front with semitransparent mirrors M3, M,
and a screen E,

The path of the rays in this reference frame is shown in Fig.4 with designations of the rays identical to Fig. 1,2.

b

o

\ Ml o

Fig. 4. The path of the rays, taking into account their width with division of the wave front in the reference system associated with
the interferometer
The arms a4, a, of the interferometer are directed along the speed v of its motion. Then, the lengths a 4, a,, of
paths of the light flux in the reference system associated with the interferometer will accordingly be equal to a;; =
a; +Aaq; a1, = a, + Aa;, where Aa,, Aa, — the increases of lengths of light streams paths caused by motion of
interferometer.
Similar to the longitudinal arm of the Michelson interferometer (Fig. 1), we have

aj+hay _ _ v az—Aap _ _ _ v
T - tl’ Aa1 - vtl, Aal - alz, - - tz,Aaz - Utz,Aaz - a2 C+_U
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a—a(1+v)a—aca—a(1 C)a—ac
11— g o) t11 = A1 012 = crp) 12 = 42

c+v’
The difference in the paths of the light flux in the arms will be
a, =a, =a Aa=ay; —aqy; Aa= a(c_LU—HLV) = ZaCZC_—vvz; Aa > ZaE.
Or otherwise
Aa=Aa1+Aa2=a(£+£),Aa=aczzfzz,Aa>2ag an

Similarly, when reflected at an angle 45° from the mirrors, the frequency of the light fluxes will change f; = f, —
Afi, f> = fo + Af;. The difference in the frequencies of the light fluxes that fall on the screen E, after reflection from
the mirrors M; M, will be

Af = 24Af; . (12)

The frequency of the light fluxes on the screen E; (Fig. 4) won’t change due to additional reflections from the
mirrors Mz , M,.

With the width h = DC = D, C; of the separated wave fronts from the common wave front, the reflected rays will

. . hc hc
have a corresponding width Hy = —,H, = —.
c—v ct+v

The width of the reflected rays in the plane of their propagation, as well as in the Michelson’s interferometer
(Fig. 1) differs by the value AH (6)

AH > 2h§. (13)

Also the angles of the reflected light fluxes will change in contrast to the scheme with amplitude division (Fig. 2)
and in the reference system associated with the interferometer will be

v

p=" (14)
Accordingly, when they meet on the screen, their cross sections will be displaced in the propagation plane by an
value

8 = (a+sing. (15)

Let’s compare the results of the analysis of the informative parameters of Michelson’s interferometers.

The difference AL of the lengths of the light flux rays paths is observed due to the shift of the interference picture
of the interferometer (Fig. 1). It is equal to the zero, taking into account the Lorentz reduction of the longitudinal
dimensions of the interferometer or due to the equality of the compared optical paths and confirmed by the results of
numerous experiments (1). In the interferometer (Fig. 3,4) this difference is directly proportional to the arms lengths of
the interferometer and the ratio v/c in the first degree (13).

The change in the frequency of the transverse and longitudinal light fluxes when reflected from the moving
mirrors in accordance with the Doppler effect of the first interferometer output will be equal, but differ from the
frequency of the input light flux (10). In the second interferometer on the screen E; they are equal to the frequency of
the input light flux, but in the interferometer arms on the screen E, they are different (12).

The width of the reflected rays in the plane of propagation in both interferometers differs by one value (6, 13).
However, in the interferometer (Fig. 1) they are distributed along the midline, which makes it difficult to measure their
difference.

The angle of deflection B of the reflected wave fronts of the light fluxes depends on the ratio v/c in the first
degree also in both interferometers.

However, in the first interferometer when the reflected rays are formed in the reference system associated with the
interferometer, the deflection angle is compensated by the lag of the wave fronts. The formed reflected rays are
orthogonal to the longitudinal ray (Fig. 2).

In the interferometer (Fig. 3,4) the formed reflected rays are deflected at an angle § since their wave fronts
propagate parallel to the speed of the interferometer. Its registration is facilitated by measuring the displacement of the
cross sections of the rays on the screen E;, (15).

Thus, a propagation angle for the speed direction of the device has the significant influence on the informative
value of difference of the ways in the reference system, connected with the interferometer, reflected rays and their
angles of deflection.
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The influence of motion (At, Ar of the second order v?/c?) determined by the Lorentz transformations cannot be
taken into account when measuring the order values v/c in view of its comparatively small magnitude.

CONCLUSIONS

1. In addition to the parameter of the difference AL in the lengths of the pathways of the light flux rays, the
changes in the frequency of the rays of the light flux, their width in the propagation plane and the angle of deviation of
the reflected light fluxes have essential informative value.

2. These parameters depend on the ratio v/c in the first degree in both interferometers except for the parameter of
the path length difference AL and the ray deflection angle in the interferometer (Fig. 1).

3. An essential difference between these schemes, which determines the differences in their informative
parameters in the reference system associated with the interferometer, is the orientation of the reflecting mirror with
respect to the incident light fluxes and the speed of the device, which determines the direction of propagation of the
reflected rays relatively to the speed of the device.

4. Based on the convenience of observation, changes in the frequency, the width of the reflected rays in the
interferometer (Fig. 1), and the difference AL in the path lengths of the rays, the frequency, the deflection angle, the
width of the reflected rays in the interferometer (Fig. 3, 4) are the preferred parameters.
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