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Measurements Miller (1905-1925) on the interferometer Michelson-type (MI) have discovered on the basis of ef-
fects of 2™-order non-zero interference fringe shift, indicating the anisotropy of the speed of light in the light-bearing
area of M1 Such evidence about acther is of great concern y autor SRT. In 1926, in his article "My theory and experi-
ments of Miller", Einstein said that in these experiments "should be hidden bug" because, otherwise, the SRT not valid.
Further he suggests, that the reason might be the in defects of the low stiffhess and big of heaviness of interferometer
Miller (~ 2 tons). To check the results Miller's on the based comments of autor SRT, Michelson, Pease and Pearson
(1927-1929) was builted even more heavier MI (~ 3.2 tons) with a more rigid construction of the turntable. But first
they began to receive the results confirming measurements of Miller's.

One of them (Pease) remarked change in sign of the harmonic band shift when change the direction of
rotation of MI. Aggregate harmonic shift of the fringe in the "forward" and "reverse" rotation them MI has re-
ceiving as if "zero". Pease calls it "a differential shift" and published (1930) as evidence of "negatively" ex
periences at MI. Until now, this "evidence" in serie of the evidence absence of reactions from the aether.

On the basis my of the experimental of professionalism, I will explain in this article, what is not Miller, but Michel-
son, Pease and Pearson faced with of the hardware-methodical of effect a heavy instrument. Without examining the effect,
they published it as a confirmation of speculation autor SRT about the quality experiments Miller's. Based on their ex-
periments of the 1960, I found out the reason for changing the sign of the shift of the fringe in ML This article is for those
who and today considers a non-zero shift of the fiinge in MI is connected with methodic measurement on interferometer.

1. How Einstein in 1905 recognized a first experiments of Michelson "'null", and in 1925
he did not recognize the 20-year recurrence nonzero of experiments Miller

In 1877 in a brief note [1] Maxwell pointed out that under the interference of the longitudinal
and transverse rays of light one source, the passing "there" and "back" through the real light-carrying
medium, which translational moving (with velocity v), the effects of 2" ©order of smallness (/D)
along the v finite. But according to him, they are so small that their "experimental detection will be
problematic." In 1879, Maxwell suddenly died and the quantitative side of his estimates remained
unknown. Thought up in 1881 quantitative estimation the effects of 2" ©order (v*/c*) on a Michelson
interferometer (MI), with transverse rays and length orthogonal arms /,=/=1 m, in contrast, seemed
very simple, because the promised to give the effect shift fringe of 4,,~0.04 for the resolving power
of the instrument A4,;~0.02. Here and below 4,, and 4,5 — the relative amplitude of the harmonic
fringe shift of 2" order and the relative intensity noise of MI, respectively. But Michelson's meas-
urement has shown "null" shift of the fringe.

On the incorrect assessment 4,~0.04 Michelson pointed out, first of all, his own a experiences
in 1881° and 1887°, which gave the "zero" [2] or "almost zero" [3] shift of the fringe (4, meas~0). No
one paid any attention to the fact, that "the difficulty of detecting the effects of 2" order", according
to Maxwell, just means that the expected value of 4, exp<<4ns may be sunk in noise. One way or an-
other, but the prediction of Maxwell (4,, exp <<A,s) was understood in the early 20" century, not the way we
understand the selection signals out noise in the second half of the 20" century. So at the beginning of the
20th century, the observability of effects order v*c* with a Michelson interferometer (MI) begin denying (a
more detailed analysis of the reasons, see [4]). The decisive step in the denial of any reaction of aether on
MI did Einstein [5]. He give in his own reinterpreted the results of [2, 3] as "an absolute lack" shift of fringe
on the MI due to the absence in nature of the aether. As it were Einstein would later not distanced himself
from the experi-ments Michelson's, they formed the basis of his proposal (1905) to refuse of aether [5]. In
accordance with the postulates of [5], the scientific world began to gravitate to the idea that all experiments
on the phenomenon of anisotropy of the "space" light-carrying zone MI in the laboratory of Earth, suppos-
edly to must be "negative".

But search of effects of 2™-order with the help to MI in 20" century has not stopped. Begun in
1905 systematic measurements of Miller on MI with long arms (/=/,=32 m) to 1925th year have confi-
dently identified a non-zero amplitude (4,,#0) the shift of interference of bands 2™-order relationship v/c.



The maximum amplitude of shift of the fringe (4, max=0.05, at 4,,~0.02) in Miller's experiences confi-
dently specified on existence of cross-country-anisotropy of the speed of light in light-carrying zones of
M], equal 10+12 km/s. Such certificates about "aether wind" very much worried the author SRT. In 1926
in article "My theory and Miller's experiments" Einstein declares, that these experiences "should" contain
"the latent error" since otherwise SRT it is not true [5*]. The author SRT even prompted, being based on
non relativistic of reasons of classical "common sense", that the error may be due to methodological arti-
facts heavy platform (~ 2 tn.) MI, because of msufficient rigidity of a design MI of Miller. With the ac-
count of these remarks of Einstein's, experimenters at once it has been chosen two directions - of check of
results of Miller's — on very small-sized, "easy" MI [6, 7] and on very large-sized, "heavy" [8-10] ML

How authors [6, 7, 10], aspiring to confirm Einstein's doubt, actually have confirmed positivity of
experiences of Miller, I have in detail stated in work [11]. More low we consider, how Michelson, Pease
and Pearson [8, 9] too have not denied, and have confirmed positivity of experiences of Miller, having
revealed on very heavy MI with obviously non-zero amplitudes of shift of the fringe [8, 9], coinciding
with Miller's measurements [12]. When at authors [8, 9] the proof of positivity of experiences of Miller
began to receive, one of them (Pease) has noticed change of a sign on a harmonic of shift of the fringe at
change of a direction of the rotation by MI. Not having understood in action this effect, Pease of con-
trasted the pairs of these harmonics in the abstract sum, named it "differential shift" and has received them
"annigylation". It has hastened to publish (1930) this result as the proof of "negativity" of experiences of
Miller [9] (accomplices of experiments Michelson and Pearson in this publication did not participate).

In addition to so, that is already published in [13*] and [13***], on basis my experimental
experience, | explain more low how Michelson, Pease and Pearson have faced with little studied
hardware-methodical effect of the heavy tool. About it earlier nobody informed on existence in
MI of such effect, though Miller some times in articles marked "little studied" observes change
of sign A4,, in the course of measurements of a harmonic of 2"-order v/c.. It will rejected all these
cases, since the mechanism of change of a sign on a harmonic of 2" order remained to it not
clear. Possibly, to Pease has seemed, that he has found out predicted by Einstein "the latent er-
ror" in experiences of type Michelson. Is not it tempting to consider this observation as a great
discovery, after all it was a question of rescue of reputation SRT.

Here I show, that "effect Pease's" especially methodical, and steams of pairs harmonics of shift of the
fringe of 2nd-order v/c revealed an opposite sign and caused by precisely same reactions of an aether what
were observed y Miller. The most surprising has appeared that from all participants of discussions in the late
twenties nobody could giving a correct estimation for "effect Pease". Actually, held tacit suspicions with
agreement Einstein [5*], that supposedly Miller's experiments contain errors, elimination of which in
"method to Pease" making it experiments "null", "negative", and showing absence of the aether. Only in the
late 1960th it became clear to me, that Michelson, Lorentz and Einstein, as well as Miller, did not under-
stands a principle of action by MI if they left " Pease's effect " in the science annals as experimental fact
"proof negativity" of the experiments Michelson's and Miller's.

Below I have publish original part some my of hardware-methodical and methodical observation
of thin methodical-effects in MI, to which include the "effect Pease". Unfortunately, such observations
are usually remain in the shadow by the traditional-descriptions by the experimenters of their results, as
not having "a direct bearing on the case". Here we prove the complete independence of each harmonic
2™.order ratio v/, is obtained in the initial setting mode of MI: if /,</jand if /,>I; (cM. puc.2), when
stability initial tuning turning platform does not depend on the direction of rotation of MI.

2. About one little-stady the phenomenon in Michelson's interferometer

MI with orthogonal arms (Fig.1a) has appeared much more complicated relativistic device [11-13],
than it was represented Michelson in 1881. I will consider here methodical effect of spasmodic change of
a sign harmonious shift of a fringe on the screen MI, reason which me managed to be found out experi-
mentally when you set up one of the my MI [4, 11, 13*]. With similar of effects, as I believe, have faced
Michelson, Pease and Pearson.



On Fig.1 gives the scheme of propagation of beams in MI from source light (S). I have established,
that possible two (of dually) positions in a vicinity of zones 2 and 4 (Fig.1b), allowing to receive on the
screen of telescope (7) two pictures with identical quantity (for example, m~5+10) fringes, but with different
stability under rotation MI. One is formed at /,>/; (area 2 on Fig.1b), the second — at /, </ (area 4).

Both paintings are about the same distance (5+20 width of fringes) relatively narrow zone 3 (Fig.1b),
which when adjusting MI band briefly-time disappear when the conditions /,=/}. For speeding up of adjust-
ment by MI on one of these two outwardly identical pictures in zones 2 or 4 (Fig.1b) I used different labels
for distinction of conditions /, /== (4+12)-A their receiving, as it did , for example, y Miller.
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Fig.1. The scheme explaining effect of "spasmodic" change of a sign of amplitude of harmonious shift of a
fringe interference by MI, which observed in a telescope (7), in the process of precisions adjustment by the mi-
crometric screw of position of mirror M in a longitudinal arm /.

a) the plane of prorolling of an optical platform MI: M|' — a seeming arrangement of mirror M, under his tuning
for (/,</)); M)"- a seeming arrangement of mirror M under his tuning for (/;>/)).

b) Dependence of the sign relative shift of fringe 4,,/4,, and a relative error of measurement of shift of a fringe
from number m fringes on screen T for three positions roctupoBku mirrors M|: position M, at [,>]}; absence on
screen T of fringes at /,=/; position M| at /,</,. Here 4,, and 4,, — average value of measured shift of a fringe and
individual measurement of shift of a fringe on M1, accordingly; zones 1, 2, 4 — areas of dispersion (variation)
accuracy of individual measurements of shift of a fringe on MI.

The necessary structure interference fringes is formed by displacement of mirror M| along the arm
/; by means of micrometric screws of its longitudinal shift and microturn in a horizontal plane. It has ap-
peared, that adjustment on /,>/ (in a zone 2 on Fig.1b) formed in an imaginary backlash of mirrors M —
M," (Fig.1a) the fringes, which moving at right rotation by MI in one party (for example, +4,,), and ad-
Justment by MI on /, </ (in a symmetric zone 4 on Fig.1b) generates in an imaginary backlash of mirrors
M, ,—M| (Fig.1a) the similar fringes, but moving in an opposite side (—4,,), in the same direction of rota-
tion by MI . Amplitudes of shift in both pictures thus are approximately identical (see Fig.2). Apparently,
different sign of shift harmonics, are caused by an opposite arrangement of imaginary of interference-
backlashes M —M|" and M,—M)| relative to the real M, (as is shown in Fig.1a). For the further analysis it
is important to underline, that the distance between these two adjusting positions mirrors ) is equal 5+15
lengths of half-waves of light, 1.e. this are microscopic (3+10 microns) distances.

[ will describe one episode of adjustment of the MI with an optical rotary of platform in diame-
ter of the ~2 m, raft which floated in a liquid. On the basis of this supervision was constructed de-
pendences, described on Fig.1. When I'm continued working out the scheme of transfer by means of
magnetic muffs the moment of rotation from the engine to a raft, which bears optical platform by MI,
I have faced instability of the picture interference fringes in zones in 2 and 4 width m=5+15 (see
Fig.1). In these zones of a fringe turned out wide enough, providing the good permission even by
their small shifts (level 4,,~0.01). However, the picture of fringes, received on motionless MI, at in-
clusion rotation through magnetic connection (muff), becoming unstable (by this time I have already
precisely found out, that the magnetic field on the picture interference does not influence). Thus
scales of instability of a picture strongly depended on asymmetry attached through muft rotary ef-



forts when transfer of the twisting moment to the raft. At achievement of symmetry a picture instabil-
ity of practically disappeared.

In these purely technical experiments I have established the law, presented on Fig.1b. Achieving
on motionless MI of necessary width of fringes (for example, in a zone 2), I received following forms
of instability at the beginning rotation by MI with unsuccessful designs magnetic connections (muffs):

1) during the first moment of the beginning of rotation by MI changes the number of fringes and
their width, at the same, differently for various locations of points of transfer of the moment of ro-
tation from muffs. Through 5+10 s the picture is stabilised, allowing to spend measurement of
harmonic shift of a fringe;

2) during the transitive moment of the beginning of rotation by MI to clockwise fringes extending and
even sometimes disappeared, and at opposite of rotation— remained be narrowed and not disappearing;

3) at last, absolutely seldom, in the beginning of rotation MI, to clockwise fringes interference extended,
short term disappeared, and again having appeared wide, began narrowed, and at the beginning rotation
counter-clockwise fringes only narrowed, and not disappearing. Continuing to study distinction in fasten-
ing muffs in the second and third cases of rotation by MI, I replaced magnets in points of transfer of the
twisting moment on rubbers, not magnetic clutches and have found out, that the case 3 differed from 2
only different asymmetry of points of the appendix of the twisting moment by muffs. Well, and the most
important thing, it is in this experiment I have found out for the first time more thin distinction of cases 2
and 3. Has appeared, picture occurrence narrowing fringes in 3 case distinguishes it from a similar picture
of fringes of 2 case occurrence of an opposite sign shift of the fringes.

It has been established, that in 3 case after the beginning of rotation MI initial adjustment
on a zone 2 (on Fig.1b it [,>/)) is broken by for the account of accelerating deformations of opti-
cal trass /; and /|, and her shifting in a zone 3 (when /,=/)). In a zone 3 the interference picture
disappears, and later, passing in a zone 4 (when /,</)), again arises. In a zone 4 direction of shift
of fringes, in comparison with initial adjustment by MI on a zone 2, contrary. To clean this effect
of the reference of a sign on displacement of fringes, I has shifted initial adjustment by MI to a
zone 1 (see Fig.1b). As a result I have received poorly changing at rotation by MI of width of
fringe, and an invariable sign their shift in any direction of rotation by MI.

So has been found by me the zone 1 on Fig.1b relative stability of work of MI. Thus, "Pease's ef-
fect" changes of a sign on shift of a fringe at change of a direction of rotation by MI were purely methodi-
cal, connected with the deformations of an optical platform, leading to two states: /, </, at one direction of
rotation by MI, and to /,>/; — at other.

It is casual, is more probable on heavy optical platforms, and is improbable (almost is absent) on
small-sized designs with solid-state light-carrying mediums. Admit, in the late 1960™ 1 did not know
about work Pease [9] and did not suspect, that methodical trifles of adjustment by MI can appear useful in
revaluation of "fatal" decisions of physicists concerning experiences of type Michelson's and Miller's.

3. About results of Pease's experiments

On Fig.2 are given taken from [9] the experimental dependences of the averaged (for 20 turns MI
with speed rotation Q=1 rpm) relative shifts 4 (¢) shift of a fringe interference by MI from angle ¢ of
rotation MI. The curve 1 on Fig.2 has been measured (and has been averaged) by Pease at rotation MI on
clockwise, and a curve 2 — against an counter-clockwise. Both curves are measured by Pease during a
daily maximum of observability of harmonious shift of a fringe on MI, revealed by Miller. In both cases,
the amplitudes of the harmonics, as shown in Fig.2, have received approximately equal, and each indi-
vidually consistent measurements of Miller.

Very important to pay attention to the facts allocated by Peac's in [9]: firstly, rotation MI (during a
half an hour) in one direction gives average shift of a fringe in the form of a harmonic of "the big ampli-
tude" (a curve 1 on Fig.2), approximately to the equal amplitude, measured Miller's. Secondly, these har-
monics confidently reproduced the against the background of noise, with the ratio "signal/noise" about
AmlAns. = 3, and thirdly, series 40 harmonics is not related to changes in room temperature, which con-
trolled by the simultaneously with measurement of harmonic shift the fringe. Similar results turned out



and through a floor of hour at measurement the second of row out of 40 harmonics, which differed
from the first of row only the antiphase, caused by opposite rotation by MI during the second ses-
sion from 20 turns (see Fig.2). As I will show below, Pease did not notice in his experiment, that
discovering "counter-phase harmonics 2nd-order" is methodical effect, as there is a setting in the
MI (zone 1, Fig.1b), in which these harmonics not change sign.

Having averaged these two rows from 2x40 harmonics, Pease has received curves 1 and 2
on Fig.2. Pease recognises, that to received amplitude 4,,=0.03 which was corresponds an esti-
mation of speed of "aether wind" ~10 km/s if to use Michelson's formula: v=c-(4,,A/21)""*, which
was used by Miller (unaware about her 40-fold understatement results). Having combined two
antiphase harmonics, measured by described way (i.e. curves 1 and 2 on Fig.2), Pease receives
"zeroing" in form a curve 3 (Fig.2), which sinking in noise (his level by estimations Pease
Ans~0.01 [9]).
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Fig.2. Dependences 4 (o) relative shift (4) interference fringes MI from a corner ¢ turn of an optical platform in
the horizontal plane, measured by Pease [9]. Black colour represents the original drawing Pease's taken from [9], by
green colour my explanatories to drawing Pease's are represented. A,s— level of noise by estimations of the author [9].

What physical principals lay in used by Pease to procedure of addition of the independent experi-
mentally measured curves shifts of a fringe (1 and 2 on Fig.2), remains secret. Her did not clarify in the
late 1920™ neither itself Pease, nor by accomplices of its experiment (Michelson and Pearson), nor
the ideologist of carrying out of this experiment on very bulky MI (Einstein). Only presence y me of
certain experience of testing and tune MI, similar to experience, the description in [9] Michelson, Pease
and Pearson's, gives me the basis to clear some secrets of the methodical nature of the "Pease-effect".

4. Discussion of experiments Pease

Pease does not hide, that it interferometer have elastic pressure of compression in a design of the
floating raft with an optical platform. From Miller's experiences it was known, that base adjustment of
a picture interference fringes in a telescope is reached under condition of approximate equality of opti-
cal ways /,~/| in arms by MI. Clarification of an inequality /, #/; by adjusting the mirrors M) on Zone 2
(or 4) achieved by experimenters subjectively, depending on the personal qualities of the visual ob-
server (its ability to resolve the minimum shifts the interference pattern on the background noise in the
telescope). Revealed y me picture with concrete results of quantitative estimates of its control is shown
in Figure 1b, it is partly described earlier. Clarify some details.

The first step adjustment after being, as a telescope appeared interference pattern, is the finding
of zone 3 (see Fig.1b), in which the picture disappears (by means of the micrometric screw of mirror
M,). Approach to a zone 3 and from a zone 2, and from a zone 4 is accompanied by expansion of
fringes and reduction of it number m of fringes in sight of a telescope, right up to the moment of her
disappearance. On the second step by MI it is deduced from a zone 3, in which /,=/|. At rotation of the
micrometric screw of mirror M|, after occurrence a picture interference fringes, in the eyepiece m-
stalled 7 + 15 fringes (it will be either a zone 2, or a zone 4). On the third step determined the "sustain-



able" direction of rotation of an optical platform is defined by MI, under which we understand inde-
pendence of a sign on amplitude 4, of a harmonic from a direction of rotation by M1, i.e. when there is
no methodical "Pease's effect". The module |4,, | practically do not depend on a direction of rotation by
MI. "Steady" the rotation direction (on or counter-clockwise) is defined by many mechanical character-
istics of the rigidity of designs of a floater, an optical platform and asymmetry of points of the appendix
of the moment of rotation to a floater of MI. On Fig.1b consider the case, when positive values m there
corresponds asymmetry of points of the appendix of the moment of rotation to a float to MI, by which
its rotation in clockwise extends /, in comparison with /. It corresponds growth to number m and to
narrowing of width of fringes.

Now it is possible to start the fourth step of initial adjustment of mirror A at which on a con-
crete design of an optical platform the phenomenon, which I named "Pease's effect", will not arise in
MI. For this purpose we will accept as the established asymmetry of system of a drive of rotation of
a float MI lengthening (+) or reduction (=) length a arm /;, on Am=+10, in comparison with length /
(at speed of rotation Q=1 rpm). Let the start point of adjustment motionless MI chooses a point
m=+7 in a zone 2 (see Fig.1b). At the beginning of rotation MI by clockwise this point will move in
a zone 1 on Am=+10 (i.e. to m=17), where a sign on shift of a fringe (+4,,), and at the beginning rota-
tion counter-clockwise this point will move in a zone 4 to m =3 (see Fig.1b), where a sign shift of
fringes a backward (—4,,). Here we see observed "effect of Pease". In order to "effect of Pease" did
not arise in this design MI, it is necessary to choose an index point of adjustment of mirror M| in a
zone 1 with value m>10, for example, m=12. In this case at any direction of rotation MI the adjust-
ment point remains to 1in or in a zone 2 (a point m=+2), or in a zone 1 (a point m=+22) in which the
sign shift of the fringe does not vary does not change, when you change the direction of rotation of
the platform IM.

5. The conclusion

I have shown experimentally, that by asymmetric transfer of the moment of rotation to a float,
who bears massive optical platform by IT, there may arise the deformations, capable is elastic to
change lenght optical way of beams to +tens microns. When these deformations carry with them the
sign of the direction of rotation of MI, change the length of of beams / | and / | IT, the difference of
lengths between which is equal to units of microns, change of a direction of rotation of a float IT may
change a sign a difference of lengths /,—/.

And from sign of the latter, in turn, depends and sign of the shift bands the interference pattern of
MI. Having chosen any of these a signs of shift of the fringe, the experimenter should watch, that into
all subsequent measurements of shifts of the fringe, were carried out only at this chosen in the begin-
ning of adjustment by MI a sign for shift of the fringe. Namely so always acted Miller [12], rejecting
all casual emissions of shift of a fringe with a return sign. This Miller's experimental culture, similar,
perceived only y me, is not understood and not estimated till now nobody .

In summary I will notice, that in case of acceptance of negativity of experiences on MI, prediction
of Maxwell of existence of effects of 2™-order v/c at propagation of light to moving optical mediums is
called into question. But existence of non-zero effects of 2" order at propagation of light to moving opti-
cal mediums is proved in the big number of other experiments. My positive experiments on MI proved an
inconsistency of mistrust of Einstein to Maxwell's theory [15, 16]. This mistrust author's STR to Max-
well's theory never had under itself of an experimental basis.
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Kak Iluc "onposepraua" sxcnepumenTsl Musiepa

(Ha IpuMepax MoT4aIMBoro corviacust JlopeHiia, MaiikesbcoHa 1 1p. C OTPULIAHUEM
OHHILTEHHOM MONOKUTETBHBIX OrbIToB Muiiepa B 1920-x ronax)
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Mmepennst Mumtepa (1905-1925) Ha nnTepdepomerpax Trma Maiikenscona (MIM) BeisiBiom 110 3¢dexram 2-ro
TIOPSAZIKA HEHYJIEBOH CIIBUI' MHTEP(EPEHIIMOHHOI TOJIOChI, YKa3bIBAIOLIMIL HA aHU3OTPOIIMIO CKOPOCTH CBETA 8 C6emo-
nocrom npocmparcmee VIM. Takue cBunerensersa 00 a¢upe odenb TpeBokwm asropa CTO. B 1926 roxny B cratse
"Mos Teopust ¥ 3KcriepuMeHTbl Muuiepa” DHHILITEHH 3asBIISIeT, YTO B 3THX OMBITAX "NO/DKHA OBITh CKPbITA OIMOKA',
T.K. B iporuBHOM citydae CTO He BepHa. [lanee OH NOICKa3bIBAET, YTO OIIMOKA MOXKET CKPBIBATHCA B IepeKTax OT Hi3-
KO ’ECTKOCTH KOHCTPYKIMH TspKestoBecHoro (~2 1) M Mwmiepa. [l npoBepkH pe3yisraToB Mumiepa ¢ y4€roM 3a-
meuanwnii aropa CTO, Maiikenscon, [Tuc u ITnpcon (1927-29) nocrporumu 6onee Tsoxénsiii IM (~3.2 T) ¢ Gornee sxéct-
KO KOHCTPYKIIMEeH TOBOPOTHOM IUIaT(opMbL. Ho repBhie MX M3MepeHns CTaliv MOATBEKIATh pe3yibTaTsl Miniepa.

Omin w3 Hux (ITuc) 3ameTiwn cMeHy 3HaKa FapMOHMKU CBHIA IOJIOCHI TP U3MEHEHUH HAIpaBJICHUs BPAILCHHS
VM. CymmapHBIii TapMOHIMECKHH CIIBHT TIOJOCH! pH "mipsiMoM” 1 "obpatHoM" moBopore rx MM monmydancst Kak ObI
"HynesbM". ITvc Ha3biBaeT 310 "muddepenHimanbHpM capuroM” 1 mydrmikyer (1930) kak JoKa3aTebCTBO "OTpHLIATEb-
Hoctr" onbiToB Ha VIM. Jlo cux 1op 310 "oKazaTesberBo" B psity MOATBEP)KICHHI OTCYTCTBHS PEaKIMiA OT 3(purpa.

Ha ocHOBe cBOETro 3KCIEpHMEHTAIIFHOrO OIbITa 51 OOBSICHIO B 3TOH CTaThe, yto He Miuiep, a MaiikenbcoH, ITuc n
ITMpCOH CTONMKHYIUCH € armapaTypHO-METOAMYEecKUM 3(h(EKTOM CBOSTO TSDKEIOBECHOro MHCTpyMeHTa. He pa3o0pas-
IIMCh B CYTH JIENa, OHU OITYOIMKOBAIM €ro Kak HoxreepxzeHue 1omblicios aBropa CTO o kadecrse onbroB Minniepa.
Ha ocHose cBoux sxcrieprmMeHToB 1960-X rofoB s BBIICHIT PUUMHY W3MEHEHHS 3HaKa caBura rosockl IM. Ota crarbst
VT TeX, KTO U CErOHS COIVIALIACTCS OTHOCUTB HEHYJIEBOH CBHT 110710ch! B VIM K METOIMYECKMM KalpH3aMHU IpHOOpa.

1. Kak Jiinmrreiid B 1905 npusHan nepsble onbiThl Maiikenbcona '"HyJieBbiMu'',
a B 1925 He npu3naBai 20-1eTHel MOBTOPSEMOCTH HEHYJIEBBIX OIILITOB Muiiepa

B 1877-oMm rony B kpatkoii 3ametke [ 1] MakcBemn ykaszani, 9To mpy HHTepPEpEHIIMH POI0ITHHO-
T'O ¥ TIONIEPEYHOTO JIy4eil CBeTa OTHOr0 MCTOYHHKA, IpoieqmX "Tyaa" u "oOparHo" depe3 peabHy o
CBETOHOCHYIO ITOCTYMATENILHO JIBIKYIIYIOCS (CO CKOPOCTBIO L) cpery, IPdeKTsl 2-ro mopsiika MaJIoCTH
(U%/c) Bomb U koreursi. Ho 110 €ro OLEHKE OHH HACMOIbKO MATbl, 9TO X "SKCIICPIMEHTATBHOE 00HA-
pyxenue Oyner npobnemarnuneiM". B 1879 rogy MakcBemw HEOXHUIaHHO yMep M KOJIMYECTBEHHas
CTOpOHA €r0 OIEHOK OcTanach Hen3BecTHOM. [Iprmymannas B 1881 romy xommyecTBeHHast OrieHKa -
(bextoB TOpsiIKa U/c’ ¢ moMowipio nHTEpdepomerpa Maiikenbcona (M) ¢ MOMNepedHbIMI JIydaMy 1
JUIMHOM OPTOTOHAIBHBIX IUIed /| =/=]1 M, HaNpOTHB, NOKa3anach BCEM OYECHb IIPOCTOM, T.K. oOemana
natb 3¢ dext 4,~0.04 npu pazperaromed cuie npudopa Ans~0.02. 3nech u ganee A, U Ans — OTHOCH-
TeJbHAS aMIUIUTY/Ja TAPMOHUYECKOTO C/IBHTA TOJIOCHI 2-TO TIOPSIIKA M OTHOCHUTEIIbHASI HHTCHCUBHOCTD
nrymoB MM, COOTBETCTBEHHO.

Ha nexoppextHocts onieHku A,~0.04 yka3piBain MalikenbCOHY, TPEkKIE BCETO, €r0 cOOCT-
BeHHbIE OnbITHI 1881 u 1887 romoB, nasmme "HymneBoi" [2] winu "moutn HysneBou" [3] caBur wH-
TeppepeHIIMOHHOM MOJIOCHI (A ysu~0). HukTO HE 00paTui BHUMaHKUE Ha TO, 4TO "mpoOneMaThy-
HOCTh OOHapyxeHus 3(dexroB 2-ro nopsaaka" no MakcBeiuly Kak pa3 U O3Hayalia, 4yTo OXHjae-
MBI€ BETUIUHBI A o <<Ans. MOTYT OKa3aTbCsl yTOHYBIIMMH B IIyMax. Tak WM WHAuYe, HO TIpe/ICKa-
3anne MakcBerna (4, ox <<Ans) TOHUMAIOCh B Havasie 20-ro BeKa He TaK, KaK TOHUMAJIH MbI BbIJIE-
neHne c1a0biX A EKTOB-CUTHAIIOB M3 IITyMOB BO BTOpoii nosoBuHe 20-ro Beka. [loaTromy B Havasne
20-ro Beka HabmozaeMocTh 3(h(heKToB mopsaka vY/¢’ ¢ moMombIo HHTepdhepoMerpa MaiikenbcoHa
(M) cranu otpunats (0ojee AeTalbHbIN aHaIU3 NPUYUH cM. B [4]). Pemaronuii mar B oTpuLiaHun
To0BIX peakimii a3¢upa Ha UM caenan DiiHiTelH [5].

OH 1o-cBoeMy MEPETONIKOBA Pe3yIbTaThl padoT [2, 3], kak "aOCOMOTHOE OTCYTCTBHE" CABHTa IO-
nocel Ha UM u3-3a otcyreTBus B ipuposie apupa. Kak Obl mozxe DUHIITENH HY JUCTaHIIUPOBAICS
OT ONBITOB MaiikelbCOHa, UMEHHO OHH JIETJIM B OCHOBY ero npemioxenus (1905) oTkazarbes oT
adupa [5]. B cormacuu ¢ mocrynaramu [5], HayuHBIH MU Ha4al CKJIOHATHCS K MBICITH, YTO BCE OIIbI-



ThI 110 BBISIBICHUIO aHU30TPOIHHU "TIpOoCTpaHcTBa" cBETOHOCHBIX 30H UM B 3eMHBIX 1a00paTOPHBIX
YCIIOBHUSIX, SIKOOBI, IOJKHBI OBITh "OTpUIIATEbHBIMU .

Ho nouck s¢dexrtoB 2-ro nopsaka ¢ nomorpo UM B 20-M Beke He npekparuics. Hayapmmecs
B 1905 roxy cucremarnyeckue usMepenrs Mumepa va VIM ¢ 6ombioi umHoi mied (/=/1=32 m) k
1925-My roty YBEpEHHO BBISIBIIIM HEHYJIEBYIO aMILUTYAY (A4,7#0) ciBura uHTep(hepeHIMOHHBIX MO~
J0C 2-TO TOPSIIKA OTHOIICHHS U'/c”. MaKcCHMaTbHas aMIUIUTY/IA CIABHTA TONOCH! (A ma=0.05, Tipu
Aps~0.02) B ombiTax Musuiepa yBepeHHO yKas3bIBaJla Ha CYIIIECTBOBAHHE KPOCC-aHU3O0TPOIHH CKOPO-
CTH CBETa B CBETOHOCHBIX 30HaxX M, paBHoit 1012 km/c. Takue cBuaerenscrBa 06 "dupaom Berpe"
oueHb TpeBokim aBTopa CTO. B 1926 rony B crathe "Mosi Teopus U dKcrnepumeHnTsl Musuiepa”
OUHINTENH 3asBIISIET, YTO 3TH OIBITHI "IOJDKHBI" cozlepkKaTh ""CKPBITYIO OIIMOKY", T.K. B IPOTHUBHOM
ciryqae CTO ne BepHa [5*]. ABTop CTO nake nojckasbiBali, OCHOBBIBASICh HA HEPEJIITUBUCTCKUX CO-
0OpaKEHUSAX KIIACCHYECKOTO "3/IpaBOro CMBICHA'", YTO OMIMOKAa MOXKET CKPBIBATHCS B METOMUECKHIX
apredakTax BpalIeHUs TsHKETIOBECHOTo (~2 T) M m3-3a HemoCTaTOuHON >KECTKOCTH KOHCTPYKITUH
Munepa. C ya€ToM 3THX 3aMeuaHuid DWHINTEHHA SKCIIEPUMEHTATOPaMH Cpasy K€ ObUIO BBIOpaHO
JIBa HaIpaBJIEHUs IPOBEPKH pe3y/bTaToB Muiepa — Ha O4eHb MajlorabapuTHbIX, "n€rkux" [6, 7] u
Ha OYEeHb KpyMHOrabapuTHbIX, "Tsokénbix" [8-10] IM.

Kaxk aBtopsi [6, 7, 10], cTpemsich MOXTBEPIMTH COMHEHHS DWHINITEHA, HA CAMOM JIeJI€ TIOITBEP-
TN TIOJIO’KUTETBHOCTD OIBITOB Musiepa, st moipoOHo u3iokui B padote [11]. Hmwke mbl paccmarpu-
BaeM, Kak MaiikenbcoH, [1uc u [Tupcon [8, 9] Toxke He onmpoBeprim, a MOATBEPAMIN TOJIOKUTEITLHOCT
onbITOB Muyuiepa, BbISIBUB HA CBOEM OYEHb TsDKEIOBECHOM MM SIBHO HEHYJIEBbIE aMIUIATY/IbI CIBUTA
noJiockl [8, 9], copmaaaromme ¢ mmepenusiMu Mrusuiepa [12]. Korma y aBropos [8, 9] Havano ckiaspl-
BaThCs JI0KA3aTeIbCTBO MOJIOKUTEIBHOCTH OIBITOB Miiiepa, ojuH u3 Hux (I1uc) 3amernn cMeHy 3HaKa
TAPMOHMKH CMEIICHUS TIOJIOCHI TPU M3MEHEHUH HampapiieHus1 BpamieHus ceoero M. He pazo0pag-
IKCh B CYIIHOCTH 3T0T0 3(dekta, [Inc mpoTrBonocTaBuil napbl STUX FApMOHKUK B a0CTPaKTHOM CyMMeE,
Ha3BaHHOHM UM " depeHImaibHpIM cABUToM", ¥ nomyyrt Ux "aHHUrWsiM". OH Mocnemmn omyo-
mmkoBath (1930) cBoi pe3ynbTaT Kak JOKa3aTesIbCTBO "OTpHIaTebHOCTH ombiToB Musuiepa [9] (co-
YYaCTHUKHU 3KCriepuMeHTOB MalikenbcoH 1 [TMpcoH B 3T0# myOMKalyy He y4acTBOBAIN).

JIONOTHUTENTEHO K TOMY, UTO YK€ OITyOJMKOBAHO B [ 13*] u [ 13***] 0 MO&M sKCIIepIMEHTATEHOM
OTIBITE, 51 OOBSICHAIO HIKE, Kak MaiikenbcoH, [Ivnc u [TupcoH CTONMKHYHCH ¢ MaJIOM3y4YeHHBIM ammapa-
TYPHO-METOMYECKUM 3(P(PeKTOM CBOETO TSHKEIOBECHOTO HHCTpyMEHTa. O CyIIECTBOBAaHUM TaKOTO -
¢ekra B UM panee HUKTO He cooOIwai, XoTsi Muuiep HECKOJIBKO pa3 B CBOMX CTaThIX OTMeYa "camo-
MPOU3BOJIbHYIO" CMEHY 3HaKa A4, B IPOLIECCe U3MEPEHUI FApMOHUKH 2-T0 nopsika v/c. OH Bce 3TH CITy-
Yar OTOPAaKOBBIBAL, T.K. MEXaHU3M CMEHBI 3HAKA TAPMOHHUKH 2-TO TIOPSIKA OCTABAJICS MY HEITOHSTHBIM.
BepositHo, [Tucy mokazanach, 4To OH OOHAP YK MPECKA3aHHYI0 DUHIITEHHOM ""CKPBITYIO OIMOKY" B
orbITax Tna MaiikenbcoHa. Pa3Be He 3aMaHuMBO OBLTO BBIIATH 9TO HAOIIOJICHUE 32 KPYITHOE OTKPBI-
THE, — BEJIb pedb 1uia o criacenuu perryrarmu CTO.

Hixe s nokasbiBato, uto "dext Iluca" cyrybo meTomdeckuii, a BbISBIIEMbIE B HEM Tapbl rap-
MOHMK CJIBUTA TI0JIOCHI 2-T0 MOPSi/IKa 0/C IPOTUBOTIOJIOAKHOTO 3HaKa OOYCIIOBJIEHbI TOUYHO TAKUMHU K€ pe-
axkimsiMu dupa, kakre Habmonan Muep. CaMbIM YIUBHTEIBHBIM OKa3aI0Ch TO, YTO M3 BCEX YYACTHHU-
KOB JTUCKyCCH B KOHIIE 1920-X T0JI0B HUKTO HE CMOT JIaTh MPaBIIbHYIO OLIeHKY "AddekTa [Tuca". dak-
THUYECKH, TOT/Ia COCTOSTIOCHh MOJTYAITMBOE COTJIACKE C TOJIO3PEHMSAMI DHHIITeHHA [5*], 9TO SKOOBI OITBITHI
Munniepa coepkat oImoKy, yeTpaneHue kotopoit o "merosy [Tuca", nenaer ux "HyneBsiMu'", "oTpHIia-
TEIbHBIMU'', HE OOHAPYKUBAIOIIMMHU HUKAKUX cefoB a¢upa. Tombko B koHLE 1960-x rofoB MHE cTano
sICHO, uT0 MaiikenscoH, JIopeHI| 1 DUHIITEHH, Kak 1 caM Muuiep, He TIOHUMAaJIA TIPUHITUATIA JICHCTBUS
NM, xonb octaBiwm "ydexr [Mrca" B aHHAIax HayKH, KaK SKCIIEPUMEHTATBHOE "'TOKA3aTeIbCTBO OTPH-
nareNbHOCTH OMBITOB MalikenbcoHa 1 Musiepa.

Hixe s myOnuKyro OpUrHHaIBHYIO YacTh CBOMX alllapaTypHO-METOJUYECKUX HAONII0IeHNI TOH-
kux Meroamueckux ¢ dexroB B UM, k kotopsiM otHOCcHTCs ekt [Tuca". K coxanenuto, Takue Ha-
OoieHNst OOBIYHO OCTAIOTCS B TEHH TPAIMIIMOHHBIX M3JI0KEHHH SKCIIEPUMEHTATOPaMH CBOHUX PE3YJb-
TaToB, KaK HE MMEIOIKE "TPSIMOTO OTHOIICHHS K Aemy". 31eCh JOKa3bIBACTCS TIOJTHASI CAMOCTOSTEITb-
HOCTh K&KIOW FapMOHUKH 2-TO MOpPSJAKA U/c, MOTy4YaroUleics U COCTOSIHUSIX HAaYaIbHOM HAaCTPOUKU
WM: npu /<l n ipu [,>/) (cM. prc.2), Koraa 5T COCTOSIHKSA 10 Ka4ecTBaM CTALMOHAPHOH yCTOMUYMBO-
CTH KOHCTPYKLIMY TOBOPOTHOM I1aT(hOpMbI HE 3aBUCAT OT HarlpaBjieHus BparieHus FIM.



2. O6 onHOM MAaJIOU3y4YEeHHOM siBJIeHHH B HHTepdepomeTpe MailikebcoHa

M c oproronanmsabIMU T1e4amMu (puc. la) okazascs ropasao 0osee CI0KHBIM PENIITUBHCTCKUM
npudopom [11-13], wem npencrasisuiocs Maiikenscony B 1881 romy. S paccMoTpro 371€Ch METOIMYe-
ckrit 3(hEKT CKAYKOOOpa3HOTO M3MEHEHHs 3HaKa TApPMOHUYECKOTO C/IBUra TOJIOCHI Ha 3kpane UM,
MPUYMHY KOTOPOr0 MHE Y/IaJIOCh BBISICHUTH SKCHIEPUMEHTAIILHO IIPU FOCTUPOBOYHBIX pabOTax Ha OHOM
3 ceonx MM [4, 11, 13*]. Umenno ¢ aHanormydbiM 3 ¢EeKToM, KaK s ToJiararo, CTOJIKHYIMCh Maid-
KenbcoH, [Inc u [Tupcon.

Ha puc.la npuBeznena cxema pacnpocrpanenus igydeid B UM ot ucrounuka csera S. S ycra-
HOBMJI, YTO BO3MOYKHBI JBa (IyaJIbHbIX) HOJOKEHUS B OKPECTHOCTH 30H 2 U 4 (puc.1d), no3possito-
M€ NOJYYUTh Ha JKpaHe Teseckona I JB€ KapTHUHBI C OJMHAKOBBIM KOJIWYECTBOM (Hampumep,
m=5+10) monoc, HO ¢ pa3HON ycTOWYMBOCTBIO IIpH BpameHnn M. Oqna dopmupyercs npu />
(obnacte 2 Ha puc.1b), Bropas — npu [, </; (o6macts 4). OGe KapTHHBI JIe;KaT IPUMEPHO HA OJH-
HAKOBOM paccTosiHUU (5+20 MIMPUH MOJI0C) OTHOCUTENBHO Y3KOM 30HBI 3 (puc.1h), B KoTOpOU 1pu
10cTUpoBKe MM mOnockl KpaTKOBPEMEHHO MCYE3AI0T NPU JOCTHXKEHHUU ycioBus [ =/ Jlnd yOsICcT-
penust HacTpoiiku UM Ha oiHYy W3 3THX JIBYX BHEIIHE OJIMHAKOBBIX KapTHH B 30HaX 2 Wi 4 (puc.1b)
s MCTIOJIL30BaJl Pa3HbIE METKH I pasiIMdeHus yCIoBui /| —/=+(4-+12)-A UX MoaydeHus, KaK 3To Jie-
J1aJ1, HarrpuMep, 1 Muuep.

HeoOxomumas cTpykTypa MHTEp(QEPEHIMOHHBIX MOJOC (POPMUPYETCS CMEILEHHEM 3epKana M|
BJIOJIb IlJI€4a /| TIpH MOMOII MUKPOMETPUYECKUX BUHTOB €r0 IPOAOJIBHOTO CABMIa U MHUKPOIIOBOPOTa B
TOPU30HTAIIBHON IIOCKOCTH. OKa3aock, YTo HAcTpoika Ha /,>/) (B 30He 2 Ha pwuc.1D) dopmupyer B
MHHIMOM 3a30pe 3epkan M —M|" (puc.la) nonocsl, capurarompecs npy npasoM Bpamiennd IM B oy
CTOpOHY (Harpumep, +4,,), a Hactpoiika MM Ha /| </j (B cumMmeTpr4HOii 30He 4 Ha puc.1b) hopmupyer B
MHHUMOM 3a3ope 3epkan M —M|' (puc.la) Takue e NoJIOCkl, HO CABHIAIOIIMECS B IIPOTUBOIOJIOKHYIO
CTOpOHY npu mom dsice Hanpasneruu spawjerusi VM (—A4,,). AMIUUTY b1 CIBUTa 000MX KapTHH IMPH 3TOM
MPUMEPHO OAMHAKOBBI (cM. puc.2). [lo-BumriMoMy, pasHble 3HaKH cIBUTA MHTEP(EPEHIIMOHHOM rapMo-
HHUKU 00YCJIOBJIEHBI ITPOTHBOIOJIOKHBIM PACIIOI0KEHUEM MHUMBIX HHTEPPEPEHLIMOHHBIX 3a30pOB M |—
M|" n M —M|' oTHOCHTENBHO peanbHOTO 3epKana M) (kak mokasano Ha puc.la). [l nanenelimero ana-
JIN3a BYKHO MOTYEPKHYTh, YTO PACCTOSHHAE MEK Ty STUMH JIBYMsI ITOJIOKEHISIMH FOCTUPOBKH 3epKaia M|
paBHO 5+15 1yMH MOTYBOJIH CBETA, T.€. 3TO MUKpOCKoTdIecKue (3+10 MKM) pacCTOSTHUSI.

A onumiry oaMH SMU30] HAcTpoWkH cBoero M ¢ onTudeckoil MOBOPOTHOM TutaT(opmoin
IUaMETpoM ~2 M, IUIOT KOTOPOH miiaBai B KHUJIKOCTH. Ha ocHOBe 3TOro HaOI01eH!s] CKOHCTPYH-
pOBaHbI onKcaHHble Ha puc.l 3akoHomepHOcTU. Korza s oTpabarbiBail cxeMy nepeadu ¢ momo-
b0 MarHUTHBIX MY()T MOMEHTa BpPAIICHUS OT JBHUTATENS K IUIOTY, HECYIIEMY ONTHYECKYIO
wiaropmy UM, s cTONKHYICSA ¢ HEYCTOWYMBOCTHIO KApTUHBI HHTEPPEPEHIIMOHHBIX T0JI0C B 30-
Hax 2 u 4 mmpuHoit m=5+15 (cm. puc.1l). B 3Tux 30HaX MOJIOCHI MOJYYaIUCh TOCTAaTOYHO LIUPO-
KMMH, o0ecrieurBas Xopolllee pa3pelieHne gaxe Majblx ux caABUron (ypoBHs A,~0.01). Oxnako,
KapTHHA TI0JIOC, TIOJIydeHHAas: Ha HenoJBKHOM MM, npu BKIIFOUEHHH BpAIICHUS Yepe3 MarHuT-
HYI0O MY(QTY CTaHOBWJIACH HEYCTOMYMBOW (K STOMY BPEMEHHM S Y)K€ TOYHO BBICHHJ, YTO CaMO
MarHuTHOE MoJjie Ha MHTep(EepeHUMOHHYI0 KapTUHY He BiuseT). [Ipu 3ToM maciitabbl HEyCTOM-
YHBOCTU KapTHHBI CHJIPHO 3aBUCEIH OT aCHMMETPHU TpPHIIaraeMbIX 4epe3 My(Ty MOBOPOTHBIX
YCWIIMIA TIPH TIepeade KPyTSAIero MOMEHTa K IioTy. [Ipu MOCTIKeHNH CHMMETPHN HEYCTOWYH-
BOCTh KapTHHBI IPAKTHYECKH HCUe3ala.

VIMEHHO B 3THX YHCTO TEXHUYECKHUX IKCIIEPUMEHTAX S YCTAHOBWII 3aKOHOMEPHOCTB, TpeI-
CTaBJICHHYIO Ha puc.ld. JloOuBasch Ha HenoaBwkHOM MM HeoO0XoauMo# MMpUHBI 1OJIOC (Ha-
IIpUMep, B 30HE 2), s MoJIydal clieayromue GopmMbl HEYCTOMYMBOCTHU P Hauyase BpauieHuu UM
C HeyJIaUHBIMH KOHCTPYKIIUSMU MarHUTHBIX My(T:

1) B mepBblii MOMEHT Havasia BpaiieHus: M n3MeHsieTcs 4ucio Mojoc U UX IIMpPUHA, TPUYEM, HO-
pa3HOMY JUIsl pa3HBIX PacHoJIOKEHUN TOYEK repeiadyl MoMeHTa BpaiteHust oT Mydr. Uepes 5+10 cex
KapTHHA CTAOMIN3UPYETCsL, TO3BOJISAS IPOBOUTH M3MEPEHHE FTAPMOHMYECKOTO C/ABUTa IOJIOCHI;
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Puc.1. Cxema, mosicHstrorast ekt "ckaukooOpa3HOro" M3MEHEHHS 3HaKa aMILTUTYIbI TApPMOHAYCSCKOrO CIIBHTa
uHTepdepeHronHol nonockl UM, Habmonaemoii B Teneckone (7), py NPE3HOHHOH PEryITHPOBKE MHUKPOMETPH-
4ecKMM BUHTOM TIONIOXKEHUS 3epkasia M| B IPOJOIBHOM IlIede /).

a) TInockocTh mpokauku onTudeckoi miarpopmel MM: M|' — kaylieecss paclooXKeHHe 3epKana M| IIpH ero KCTH-
poeke juist (/,</y); M)" — Kaxylweecs: pacrionoxeHue 3epkana M| pu ero 1cTupoBke uisi(/>1)).

b) 3aBUCHMOCTb 3HaKa OTHOCHTEIBHOTO CIBUTa MOJOCHI A,/A, ¥ OTHOCUTENIHHOW IOrPEIIHOCTH U3MEPEHHUs CIOBUra
HOJIOCKI OT YHMCIIa /71 MOJIOC Ha dKpaHe T st TpEX MONOoKEHHUH I0CTUPOBKH 3epkana M): nonoxenue M|" npu [, >1; ot-
cyrcrBue Ha 9kpane T nonoc npu /,=lj; nonoxenne M| npu [,<l. 3nech A, n A,, — cpeHECTATHCTHYECKOE 3HAUECHNE
M3MEPsIeMOro C/IBUT'a MOJIOCH! U TEKyIee eAMHIYHOS U3MEPEHHE CIBUTra I0I0Ckl Ha IM, COOTBETCTBEHHO; 30HH! 1, 2, 4
— obnacTu pa3dpocoB eAMHUYHBIX U3MEPEHUH caBUra rosocel Ha M.

2) B mepexoHbI MOMEHT Havasia BpaiieHus M 1o yacoBoi CTpeske MOJIOCH PaCIUPSIUCh U
Jayke MHOT 1A MCYe3alld, a IPY IPOTHBOTIOIO0KHOM BPAIIEHUH — CY)KAJIUCh HE HcYe3as;

3) HakoOHell, COBCEM pelKo, B Hauyasie BpamieHuss MMM mo 4acoBoil cTpesike Mmojiochl pacIMpsUINCh,
KPaTKOBPEMEHHO MICUE3aTH ¥, BHOBB TOSBUBIIFCH IMMPOKAMU, HAYMHAIN 00YKaThCs, a IPH HavasIe Bpa-
IIIEHUH TIPOTHB YaCOBOM CTPEJIKU TTOJIOCHI TOJIBKO CYXKANCh, He ncyesast. [Iponomkas n3ydaTs pasim-
YHs B KPEIUICHUU MY()T BO BTOPOM M TPEThEM Ciiydasx BpamieHus VM, s 3aMeHsJI MarHUTHI B
TOYKAaX Mepeaun KPyTsIEero MOMEHTa Ha Pe3NHOBBIC, HEMarHUTHBIE (PPUKITUOHBI U OOHAP YK,
YTO CiIydail 3 OTJIMYaiCs OT 2 TOJBKO pa3HON aCUMMETPUEH TOYEK MPUIIOKEHUS KPYTAIIEro MO-
MeHTa Mydramu. Hy, u camoe riiaBHOe, UMEHHO B 3TOM JKCIIEPUMEHTE 51 BIIEPBbIC OOHAPYKUIT
0osee ToHKOE pazinune ciaydaeB 2 u 3. Oxa3anoch, MOSBICHUE KapTUHBI 00YKEHHbIX 10JIOC B 3-
€M CiIydae OTJINYaeT €€ OT aHAJIOTUYHOW KapTHUHBI IOJIOC 2-TO CIIydasi MOSBICHUEM MPOTHBOIIO-
JIOXKHOTO 3HAKa UX CMEIICHHUS.

Bruto ycranosmneHo, uto B 3-eM ciydae rmocie Havasna Bparienus: UM nauanpHas Hactpoiika UM
Ha 30HY 2 (Ha puc.1b 310 /,>/)) HapymmaeTcs 3a CYET YCKOPHUTENBHBIX Ae(OpMaluii ONTUYECKUX ITyTeH /)
u [ cmemaercs B 30Hy 3 (korza /= /). B 30He 3 uHTEp(hEpEHIIMOHHAs KapTHHA UCYE3aeT U 3aTeM, Iie-
pexozid B 30Hy 4 (korza [, < /j), BHOBb BO3HUKAET. B 30He 4 HarnpaBIieHHe CIBHIa OJIOC, 10 CPABHEHHIO C
HavabHOUM HacTpoikor MM Ha 30Hy 2, mpoTtrBonionoxHoe. UtoOb1 yopath 10T 3ddekT obparneHus
3HAaKa CMEIIEHUs T10JI0C, I IEpeMeCTII HadanbHyro HacTpoiiky MM B 30Hy 1 puc.1b. B pesynbrate s
TOJTYYMJT CJ1a00 U3MEHSIONIYIOCS MpH Bpaiiennyu UM mmpuHy mosioc, 1 HEM3MEHHBIN 3HaK UX CHIBATA
TIpH JIF0OOM HarpasiieHuH Bpatenust M.

Tak Obuta HaiineHa MHOM 30Ha 1 Ha puc.1b oTHOCUTENBEHOM cTabmwibHOCTH padoThl M. Takum
obpazoM, "pdexr [Tuca" cMeHbl 3HaKa caABUra MoJIOCH! IPY U3MEHEHUH HarpasiieHus Bpaienus: UM
SIBIISICTCS] YACTO METOITIECKUM, CBS3aHHBIM C JIe(hOpMaIMsIMU ONTUYECKOH TIaT(OPMBI, IIPUBOLIIIIAMA
K COOTHOILIEHHSM: /| </j ip1 0HOM HanpasiieHnH Bpanienns IM u x /,>]) — npu npyrom. OH cirydac,
0oJ1e€ BEpOSATEH HA TSKEJIOBECHBIX ONTHYECKHX IUIAaT(OopMax, U MaJIOBEPOSITEH (IIOYTH OTCYTCTBYET) Ha
MasioradapUTHBIX KOHCTPYKLMSIX C TBEPAOTENbHBIMU CBeTOHOCcUTENsIMU. [Ipr3Hatoch, B koHue 1960-x
roJIoB st He 3Haj 0 pabore I1uca [9] n He nomo3peBan, 4To MeroquyecKre Mesioun HacTpoiiku MIM moryt
OKa3aTbCsl MOJIE3HBIMU B IIEPEOLICHKE "CyIbOOHOCHBIX' peleHHit (PU3UKOB B OTHOIIEHUH OIBITOB THIIA
Maiikenmscona 1 Muiiepa.
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3. O pesyabrarax 3xkcnepumenToB Iluca

Ha puc.2 npusenens! B3siTble U3 [9] 3xcniepuMeHTabHbIE 3aBUCUMOCTH YCpeAHEHHBIX (3a 20
000poTOB Npu ckopocTy BpatieHuss UM v=1 006/MHH) OTHOCUTENBHBIX CABUIOB A(() uHTEpDEepeHLIu-
OHHOMH noJockl OT yria ¢ nosopora MM. Kpusas 1 Obiia m3mepena (u ycpennena) Ilucom mpu Bpa-
menn MIM o gacoBoid, a kpuBasi 2 — poTuB yacoBoi ctpeiike. O0e kpuBble n3Mepensl [1ucom Bo
BpeMs CYTOYHOIO MaKCUMyMa HaOJH01aeMOCTH TapMOHHUYECKOro caura nojocsl UM, BbISIBIEHHOTO
MusiepoM. B 06oux ciayyasix aMIUIMTYbl TAPMOHUK, KaK BUJHO U3 PUC.2, TOIYYWINCH IIPUMEPHO
OJIMHAKOBBIMU U KAJICOAsL 8 OMOENbHOCIU COOMBEMCME08ana N3MEpeHnsIM Muiuiepa.

A(o) N-S NO-SW O-W SO-NW S-N
0.03 Ap 20 rot.
. - -7 < R 1 N
, — , .
0.02 — - - ;\L S
0.01 [ A N
0f-------1 e e e EEEEE
~0.01}— A ’,
~0.02}— . d
S L Vad ,/
-0.03 == L —
20 rot
| 1 1 | l 1 | 1 1 1 1 |
0 /4 /2 3nt/4 . paj.

Puc.2. 3aBucumoctu 4(p) oTHocuTensHOrO capura (4) narepdepeHunonHo# moiaocsl UM ot yria ¢
MIOBOPOTA ONTHYECKOH IaT(GOPMBI B TOPH30HTAIBEHOMN TUIOCKOCTH, u3MepeHHble [Tucom [9]. UépHbIM 11Be-
TOM H300pak€H OpPUTHHAJIBHBIA PUCYHOK Iluca, B3aThIA U3 [9], 3€7EHBIM IIBETOM H300pakKEHBI MOH TIOsIC-
HeHUs K pUCYHKY Iluca. A, — ypoBeHb ITYMOB I10 OLIeHKaM aBTopa [9].

OueHpb BaXXHO 00paTUTh BHUMaHUE Ha (QaKThl, BblAeTIeHHbIE camMuM [lucom B [9/: 6o-nepsyix,
Bpamieane UM (B TeyeHue mosrydaca) B OJHOM HalpaBlIeHUH NAET CPEAHEE CMEIICHHUE TI0JIOCH B
BUJIE TapMOHUKH "00JbI0oN aMIuuTyael" (kpuBas 1 Ha puc.l), mpuMepHO paBHON aMILIUTY e, U3-
MepeHHOM Muiepom. Bo-6mopbix, 3TH TapMOHUKHA YBEPEHHO BOCHPOM3BOJIMWINCH Ha (OHE IIy-
MOB, C OTHOIIEHUEM "CUTHAI/IIYM" IPUMEPHO A,/Ans=3; B-TpeTbUX, psit 40 TapMOHUK HUKAaK HE
CBSI3aH C U3MEHEHUEM TEMIIEPATyphl B MOMELIEHUH, KOHTPOJIUPYEMOI1 OJHOBPEMEHHO CO ChEMKOM
TFapMOHUK CIIBUTa MOJIOCHl. AHAJIOTMYHbIE PE3yJbTaThl MOJIY4aIUCh U Yepe3 MOoJI yaca Ipu U3Me-
peHuu BTOporo psaa u3 40 rapMOHMK, KOTOpbIE OTIIMYAJIach OT IEPBOTO psiJia TOJIBKO CBOEH Ipo-
THBO(a3HOCTHIO, BBI3BAHHOI MPOTUBOMOJIOKHBIM BpauieHneM VM Bo BpeMsi BTOpOro ceaHca u3
20 060poToB (cMm. puc.2). Kak s nokaxy Huxe, [Iuc mpocmMoTpen, 4To 0OHapyKeHHasi UM "MPOTH-
BOo(azHOCTB" sBIISIETCSI METOIUYECKUM 3¢ dekToM, T.K. cyuecTByeT Hactpoiika M Ha 3omy 1
(puc.1b), mpu KOTOPOI CMEHBI 3HAKA HET.

Ycpennus 31y 1Ba psjaa u3 2x40 rapmonuk [Tuc nomyunn kpussie 1 u 2 Ha puc.2. [Tuc npusHa-
€1, yro nomydeHHoi amrumryne 4,~0.03 cooTBeTCTBYET OlieHKa ckopocTd "3¢upHoro Berpa" ~10
KM/C, €CITH TIOJIh30BaThCsl popMysiol MaiikenbcoHa: u=c-(Amk/2D]/ 2 KOTOPYIO HCIIONIB30BaI MILIep.
CnoxxuB n3MepeHHbIE OMMCAHHBIM CIIOCOOOM JIBE MPOTHBO(A3HbIE TAPMOHUKH (T.€. KpuBble 1 1 2 Ha
puc.2), [luc nomyqaer "HymmduippoBanHyr0" KpuByto 3 (puc.2), TOHYIIYIO B IymMax (YpOBEHb KO-
TOpBIX 10 otieHKaMm [Iuca okono Aps~0.01 [9]). Ho kakue ¢usmueckie OCHOBaHUS JISKAT B UCTIONIB30-
BaHHOM [lncom mpouenype cinokeHus: He3aBUCUMBIX SKCIIEPUMEHTATIbHO U3MEPEHHBIX KPUBbIX 1 1 2
CHIBUTA TIOJIOCHI, OCTa&TCs TaitHo. E€ He nmposicamu B koHIle 1920-x rogoB vu cam I[luc, Hu coyvact-
HUKH ero skcrepumenta (MaiikenbcoH u [Iupcon), HU naeosor MpoBeAeHUs ATOr0 FKCIIEPUMEHTA Ha
oueHb rpomo3ikoM M (OiinTelin). JIumb Hamuune y MeHsl OnpeIeNIEHHOTO OIbITa TECTUPOBAHUS U
roctupoBku MM, noxoxkero Ha omcanue onbita Maiikenbcona, [Tuca u [Tupcona B [9], maér mue oc-
HOBAHHE MTPOSICHUTH HEKOTOPBIE TalHBI METOANYECKOU Tipupo bl " dexra [Tuca".
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4. O6cyxnenue yxcnepumMeHToB Iluca

[Tuc He ckpbIBaeT, YTO €ro MHTepdepoMeTp UMeI yIpYyrue HanpsLKeHUs CKaTus B KOHCT-
PYKIIMH TUTABAIOIIETO OCHOBAHUS ¢ ONTHYECKO# Tutatdopmoii. M3 oneitoB Musuiepa Ob110 U3BECT-
HO, 4TO 0a30Basi HaCTPOIKa KAPpTUHBI UHTEPHEPEHIIMOHHBIX MOJIOC B TEJIECKONE JOCTUrAeTCs MPH
YCIIOBHH IIPUMEPHOTO PABEHCTBA ONTHYECKHX ITyTel [~/ B muedax M. YTouHeHne HepaBeHCTBaA
[1#]) *ocTUpOBKOH NOJIOKEHUs 3epKana M| Ha 30Hy 2 (MM 4) JOCTHTaloch SKCIEPUMEHTAaTOpaMU
CYOBEKTHUBHO, B 3aBUCHUMOCTH OT JIMYHBIX 3PUTEJIbHBIX KauecTB HaOitoAarens (€ro crocoOHOCTH
paspelieHyss MUHUMaJIbHbIX CABUIOB MHTEP(EPEHIIMOHHONW KapTUHBI Ha (DOHE IIYyMOB B TEJIECKO-
ne). BeisiBiieHHass MHOM KapTHHA ¢ KOHKPETHBIMHM KOJIMYECTBEHHBIMU OLIEHKaMU €€ PEryIHpOBKU
IpUBeJieHa Ha puc.1b; oHa yacTUUHO ObLIa ONMKcaHa BhIIIE. Y TOUYHUM HEKOTOPbIE JI€TalIN.

[lepBbIM 111arOM HOCTUPOBKH, [IOCJIE€ TOTO, KaK B TEJIECKOIIE MOSIBUIACH MHTEP(EPEHIIMOHHAS
KapTUHAa, ABIETCS HAXOKAEHUE (C IOMOILBIO MUKPOMETPHYECKOTO BHUHTA 3epKana M) 30HbI 3, B
KOTOpO KapTuHa ucue3aeT. [Ipubmmkenne k 30He 3 ¥ CO CTOPOHBI 30HBI 2, U CO CTOPOHBI 30HBI 4
COIIPOBOXK/IAETCS PACIIMPEHUEM I10JIOC ¥ YMEHBIIEHUEM YKCia [0JIOC 71 B M0JIE 3pEHUS TeJIECKOIa,
BIUIOTH JI0 MOMeHTa € nponananus. Ha Bropom mare IM BeIBomuTCs U3 30HBI 3, B KOTOPOH /=)
IIpn BpaiieHH MHKPOMETPUYECKOTO BUHTA 3epKana M|, mocie NOSABICHUS MHTEpQEPEHIUOHHON
KapTUHbI, yCTaHABIMBAeTCA B OKyisipe 7+15 monoc (3to Oyzaer nubo 30Ha 2, nmubo 30Ha 4). Ha
TpeTheM LIare ornpeaessiercs "ycroiunBoe' HarpapiieHUe BpalleHus onThuueckoi miatgopmsl UM,
[0JT KOTOPbIM Mbl IOHMMAaeM HE3aBUCHUMOCTb 3HAaKa aMIUIUTYIbl A, TApPMOHUKU OT HAIlpaBJICHUS
BpauieHus: M, T.e. korna orcyrcrByeT Meronuueckuil "a¢dext Iluca". Moayns xe |4,,| mpakTuue-
CKHM HE 3aBHCAT OT HarpaieHus BpaiieHuss UM. "YcroitunBoe" HamnpapiieHHe BpalleHust (10 Win
IIPOTUB YacCOBOM CTPEJIKH) OMNpENeNsieTcss MHOTMMU MEXaHUYECKUMHU (PKECTKOCTHBIMHU) XapaKTepH-
CTUKaMH KOHCTPYKIMH IOIJIaBKa, ONTUYECKOM IIAaTGOpMbI U aCUMMETPUEH TOUYEK MPHIIOKEHUS
MOMeHTa BpateHus K nomiasky M. Ha puc.1b paccMoTpeH ciydai, Korja HOJ0XKHUTEIbHBIM 3Ha-
YEHUSIM 7 COOTBETCTBYET aCUMMETPHs TOUEK IMPUIOKEHUSI MOMEHTa BpalleHus K noruiaBky 1M,
IpH KOTOPOM €ro BpallleH!e T10 YaCOBOM CTPENKE YIUIMHAET /) 110 CPABHEHHIO C /|. DTO COOTBETCTBY-
€T POCTY YMCIIa M U CY)KEHUIO IIUPHUHBI MOJIOC.

Tenepp MOKHO NPUCTYNHTh K YETBEPTOMY IIAry HA4YaabHOW PEryJIMPOBKHM 3epKana M|, npu
KOTOpOW Ha KOHKPETHOW KOHCTPYKIIMK onTrueckoi mardopmel UM He Oyner BO3HUKATH SIBJIICHUE,
HazBaHHOoe MHOU "dpdexrom [lmca". Jlns 3TOro mpumMem B KadecTBE CIIOKUBIICHCS aCUMMETPUN
CHCTEMbI NpUBOJA BpaleHus nomiaBka UM ynnuHenue (+) wim cokpauieHue (—) rieya /; Ha
Am=+10, o cpaBHeHHIO ¢ /| (ipy ckOpocTH BpaeHus v=1 00./mMuH). [IycTh Ha4anbHOI TOYKOH pe-
I'YJIMpOBKHY HenoBrkHoro IM BbiOpana Touka m=+7 B 30He 2 (cM. puc.1b). Ilpu Hauane BpaiieHus
WM 1o yacoBoii cTperike 3Ta Touka capuHeTcs B 30Hy | Ha Am=+10 (T.e. k m=17), rae 3HaK caBuUra
MOJIOCHI +A4,,, @ IPH HayaJle BpallleHHs IPOTUB YaCOBOM CTPESIKM 3Ta TOYKa CABMHETCS B 30HY 4 K

=3 (cM. puc.1d) , rae 3HaK cABUra MoJIOCkl 00paTHbIN (—A4,,). Hamo "s¢gdexr [Tuca". UtoOs!
"spdexr IIuca" He Bo3HUKaN B 3TOM KOHCTpYKIMKU MM, Hafo BbIOpaTh HauyaldbHYIO TOUKY perysu-
poBKH 3epkania M| B 30He 1 ¢ 3Hauennem m>10, Hanpumep, m=12. B 3TOM ciydae npu J1r000M Ha-
npaBieHuu Bpamienuss UM Touka peryiaupoBKH ocTaHeTcs B 100 B 30HE 2 (Touka m=+2), mubo B
30He 1 (Touka m=+22), Korja npu Takol HaCTpOIlKe 3HaK CMeIlleHHsI HHTep(EepEeHIIMOHHOM MOJIOCHI
HE MEHSIETCSL.

5. 3axiTrouenue

$1 moKazan 3KCIepUMEHTATHHO, YTO MPH aCHMMETPHYHOM TIepeiade MOMEHTa BPAIICHHS TIOTIJIaB-
Ky, HECYILIEMY MacCHBHYIO onTuueckyo miardopmy MM, MoryT Bo3HHKaTh Jieopmaliyii, CriocCOOHbIE
YIPYro M3MEHSITh ONITHYECKUE ITyTH JIydel Ha JecaTKH MUKpOHOB. Korma takue nedopmanum HeCyT ¢
co0oli 3HaK HanpasiieHus BpameHus VIM, nsmMeHenne UMbl aydei /) v /) npu Bpamenny MM mosxer
cOMBaTh HAYAIBHYIO €r0 HACTPOMKY, BIUIOTH JIO M3MEHEHHs 3HaKa Pa3sHOCTHU JUIMH /,—/|. A OT 3Haka 1o-
CJIEJTHEH, B CBOIO OYEpE/ib, 3aBHCUT 3HAK CMEILEHUsI T0JIochl nHTepdepeHonHoi kaptiuHel M. Bbl-
OpaB JIF000# U3 FTUX 3HAKOB CMEIIEHHS TTOJIOCHL, SKCIIEPUMEHTATOP JIOJDKEH CIIETUTD 32 TEM, YTOOBI BCE
TMIOCJIE/TYIOIIE CBOM H3MEPEHHSI CIIBUTOB TIOJIOCHI BHITIOJTHSITHCH TOJIBKO TTPY STOM BBIOPAaHHOM B HavaJie
perymupoBku UM 3Hake ciura nosocsl. imeHHo Tak Beerna noctynan Musmiep [12], orOpackiBasi Bee
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CBOM ClTy4aiiHble BHIOPOCHI C/IBHIA IOJIOCHI C OOpaTHBIM 3HAKOM. JTa AKCIEPUMEHTANIbHAS KYJIBTYypa
Muiepa, moxoske, BOCIPUHSTAS TOJILKO MHOI, JI0 CHX TIOP HE MOHATA U HE OLICHEHA.

B 3akimouenme 3amedy, 4To B CITydae IPUHSTHS OTPHIATEIFHOCTH ONBITOB Ha MIM, nipeickasanne
Maxkcgeriom cymiectBoBanus SPGEKTOB 2-T0 TIOPsIKA v/C TIPA PACTIPOCTPAHCHUH CBETA B IBIKYIIIAXCS
OIITHYECKUX CpEax CTaBUTCS MO coMHeHre. Ho cymecTBoBaHre HEHYIEBBIX S QEKTOB 2-TO MOpsIIKa
TP PACTIPOCTPAHEHUH CBETA B JBIKYIIMXCS ONTHYECKUX Cpeax JOKa3aHO B OOJIBIIIOM YHCIIE APYTHX
aKcriepuMeHTOB. C 3TOM 00IIeHayIHOM TOUKH 3peHUs ObLTO OBl CTPAHHO, €CITM OBI OTBITHI 2-TO MOPSIIKa
Ha UM oxkazamuck Okl "oTpuniatenbHbIMU". CBOMMU MOJIOKUTEIBHBIME 3KCTiepuMeHTaMu Ha VIM 51 j1o-
Ka3bIBal0 HECOCTOSTENILHOCTh HEZOBEpHs DUHINTEHHA K Teopur MakcBera [15, 16]. Oto Henmosepue
apropa CTO HuKora He UMEIo Mo OO0 IKCIIEPUMEHTATLHON OCHOBBI.
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