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Influence of a prism refracting starlight
on the observed positions of a star

J. WILCZYNSKI

Mailing address: Skr. p. 2057, Wroclaw 1, Poland.

The Fresnel’s considerations on Arago’s experiment when made within the framework of the
photon theory of light and for any position of a star result in conclusions contrary to those stated
by Fresnel; the measured position of a star depends on the passage of starlight through the prism,
but this, dependence is diametrally different from that presented by us for the wave theory of light
in [1]. The considerations are also performed from the viewpoint of the special relativity as well as
of classical physics when the image is observed also at the focus of inclined lunette. The changes of
the position of the star being observed depend on the prism parameters, on the angle of incidence
on the prism (the angle of the entering prism surface with the lunette axis), and on the R- and
L-orientations of the prism. Special relativity predicts no changes in the position of a star within
the frames t>fboth the wave and photon theories of light. Arago’s experiment must be repeated; the
accuracy of his measurements was not sufficient enough to decide which theory (i.e, wave or
photon theory in classical physics or special relativity) is right and to check whether some
additional effects or/and phenomena are not superimposed.

1. Introduction

While repeating Fresnel’s consideration [2], within the frame of the wave theory of
light, but for any star in the sky, we have shown [1] that in Arago’s experiment [3]
the measured position of a star depends on the orientation of the prism and on the
angle between the Earth speed down the orbit and the direction of the star. Then
three values can be measured: one for the direct starlight beam and two for the beam
first passing through an achromatic prism. In the same conditions special relativity
predicts only one value.

In Section 2 we consider the same situation as that in [1] but from the viewpoint
of the non-wave theory of light, assuming the same initial conditions and numerical
qualities. The following new situations will be considered, namely: those dependent
on different angles of incidence on the entering prism surfance and on different
parameters of the prism, and that occurring when the inclined lunette with prism is
a little deviated for the focus to coincide with the image. Starlight is treated as
photons or chains of dimagrans [4], [5]. A chromatic prism is taken in consideration
in order the formulae be more easily derived: in the case of an achromatic prism only
quantitative differences can exist.

The considerations will be conducted from the positions of classical physics and
special relativity. It is more convenient and above all the effects are more readable
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when the classical inclination of the lunette is referred to the relativistic one. The
symbols, which ought to be distinguished or can have different values or positions,
are primed in special relativity.

2. Fresnel’s case for any star in the photon theory of light

Let us take Fig. 4(ab) in [1]. The starlight beam is representend by the ray bo passing
through the centre of the lunette objective. Now, too, the ray bo is always
perpendicular to the entering prism surface for any angle <o (between the Earth
speed Fdown the orbit and the direction of a star). Thus, the ray bo enters the prism
with no refraction. Inside the prism it is dragged in the direction of speed v In the
non-wave theory of light the dragging has no meaning as it only shifts the path and
changes the point at which the ray bo emerges from the prism. The angle of refraction
at leaving the prism does not depend on this dragging being such as if v=o0.
Otherwise, Airy’s result would not explain the fact that the aberration of starlight is
independent of filling a lunette, and in all the considerations or/and derivations of
the formulae the authors (Fresnel included) follow the above reasoning. In order to
explain Airy’s and Klinkerfues’s experiments, in which the lunette was fully or
partially filled, even the longitudinal dragging cannot be taken into account.

A shift of the ray bo emergence does not influence the appearence of the image in
the focal plane of the lunette (another ray in the parallel beam will pass through the
objective centre). Thus, after refraction, the beam will travel parallelly to the ray b in
Fig. 4(ab) in [1} and give the image T in the inclined lunette. The focus s moves to
Sj during the time of the ray b passage through the lunette tube. The distance of the
image T from the focus at is

(SJ\=ST-SSI @
in the L-orientation of the prism (Fig. 4(a) in [1]), and
(SIT)R= ST-SSI )

in the R-orientation (Fig. 4(b) in [1]). The corresponding angular distances are:

JL= a0-aL= <0 - arctan. ™ sin(a0—<J9)j
and

< = a0-a R= a0 - arctan j”sin(a0+<5)j I
where:

a0= arctan |"sin<pQJ,

5 = 90° —A —arcsin[nsind],

SO O O
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and A is the refracting angle of the prism. The calculated values of rjh and rjr are
given in Table 1. Here, too, riL and rjk depend on the angle <o, and we can receive
three different positions of the same star. But here the dependence on the angle qo is
diametrally different from that given in Table 1 in [1]. Now, moreover, the image
Tcan behind as well as in front of the focus, even in the same orientation of the
prism, and this position depends on the angle (pa

Table 1 The calculated angular distances of the star image from the focus of an inclined lunette in the
non-wave theory of light, angles rjir and tjL, in a function of the angle = when starlight is perpendicular to
the entering prism surface

i\ = 0°0uo00"
ace0 R-orientation L-orientation
“r wr “1

1 2 3 4 5 6

0° 0.00" 7.85" -7.85" -7.85" 7.85"

15 5.34 12.52 -7.18 -2.65 7.99

30 10.31 16.34 -6.03 2.73 7.58
45 14.58 19.04 -4.46 7.93 6.65

60 17.86 20.44 -2.58 12.59 5.27

75 19.92 20.46 -0.53 16.39 3.53

90 20.63 19.07 155 19.07 155
105 19.92 16.39 353 20.46 -0.53
120 17.86 12.59 5.27 20.44 -2.58
135 14.58 7.93 6.65 19.04 -4.46
150 10.31 2.73 7.58 16.34 -6.03
165 5.34 -2.65 7.99 12.52 -7.18
180 0.00 -7.85 7.85 7.85 -7.85

3. Relativistic description

We must assume that in the same starlight beam coming from a given star there are
two so-called components: the relativistic one represented, e.g., by the ray s' and the
classical one represented, e.g., by the ray s. These rays pass through the centre of the
lunette objective. These rays form in the beam the aberration angle

%go = arctan  sin @)

(multiplied by factor y = (1—v 2/c2)~ 112 in special relativity). In special relativity the
starlight beam “refracts aberrationally” to the back relative to speed v somewhere at
point F in Fig. 1 when this beam passes from the “stationary” frame of the Sun into
the “moving” frame of the Earth. After such a “refraction” the path of the ray s' is as
if “locked-up” in the Earth’s frame, i. e., there is no relative motion between them; the
Earth and the path of ray s' are both moving with the same speed relative to the Sun
(the Earth’s rotary motion is neglected here).
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In special relativity the aberration effect, as a single (instant) “refraction” takes
place before the ray falls into the lunette or experimental arrangement (both
remaining on the Earth). Therefore, the orientation of the ray falling directly into the
lunette and giving the image at thefocus must be always parallel to the axis inside and
to that outside the,empty or/and filled lunette [6]-[9]. In other words, all what
happens after this “refraction” does not depend on the Earth speed relative to a given
star or to the Sun; all the phenomena run as if v = 0. Therefore, the deviation of the
ray after its passage through the prism can be and is only a function of the prism
parameters and of the angle i\ of incidence on the entering prism surface. This
deviation cannot depend on the position of a star in the sky, that is, on the angle <.

Fig. 1 In special relativity the ray s' forming the angle o with the Earth speed v is “refracted
aberrationally” at r, angle a®, and as the ray s' gives a direct image s'g at the focus co. After passing
through the prism P. there arises the image s* at focus c . s'- angular deviation between the two images
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The ray s forms the angles i\ and r\ with the normal of entering prism surface
(Fig. 1) and the angles i2 and r2 with the normal of emerging prism surface; the
refracting prism angle is A, (A = r\ +i2). The deviation of the ray (after its passage
through the prism with refractive index n), i.e., the angle s', is equal to

$-=si\-s2= ilfr2—a (8)

or
5' = i\—A + arcsinjnsin A —arcsinfi sinijj i, 9)

after taking into account the relationship between the angles of incidence and of
refraction. Here, there is no transverse dragging of starlight in special relativity. If the
star image is observed at the focus, after the passage of starlight through the prism,
the lunette is inclined by the angle

2rd = <&'(n,Ayh) = const (10)

from the direction shown by the lunette when the direct ray s' is observed at the
focus. Then the lunette axis forms with the ray s’ the angle

= (K?,-2v) + (12)

with speed v, which is also independent of the L- and R-orientations of the prims. In
the L-orientation the vertical (refracting) angle of the prism shows the direction of
the speed v (when g~ 90°), and in the R-orientation (as in Fig. 1) this angle shows
the direction opposite to the speed v (when o~ 90°).

To sum up, the inclination of the lunette with prism when the starlight passes
through the prism is constant, independent of the angle (oo and of the prism
orientation; the image is also at the focus, provided that it was there for the direct
starlight beam.

4. Classical description

In both theories the lunette axis has the same orientation, when the direct starlight
beam falls into it; the two focuses coincide, c'o= cain Fig. 2, at the moment at which
the beam falls into the objective. The ray s' is parallel to the extension of the lunette
axis, and the ray s forms the aberrational angle with this extension and the ray s’ In
classical physics the aberration effect arises inside the lunette as a motion of the
(empty) lunette relative to the path of starlight beam; this effect persists as long as the
beam travels the distance between objective and focal plane. Thus, the aberration
effects in the two theories differ from one another in the place and way of their
realization.

Since the ray s of the same direct starlight beam forms the angle (defined in
(7)) in the extension of the lunette axis, the image is made at Bo, that is, at the point at
which the extension of the path of ray s pierces the focal plane at the moment the ray
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s passes through the objective. When the direct ray s reaches Bo, the focus moves

from co to coi=BO.
The ray s, passing first through the prism, forms with the normal of the entering

prism surface (in Fig. 2) the angle
h=h-oi\&. (7))
Analogically to the formulae (8) and (9) we get

$= 5y+52~ h tr2—" (13)

Fig. 2. Rays s' and s of the same starlight beam from the aberration angle before entering into the
prism P. The primed symbols and letters are in special relativity. The direct beam gives the images: so at
focus cn, and so at focus co moved to col. After passing through the prism P, when the ray s' gives the
image B at focus c, the ray s gives the image at ss and the focus C moves to C,
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or

s = il—a + arcsinjnsinj*zl —arcsinsin irj J (14)

after taking into account the relationships between the incidence and refraction
angles.

In classical physics the transverse dragging of the starlight beam in the moving
prism does not change the travelling direction of this beam, but only shifts its path.
Here the longitudinal dragging its existence or absence need not be taken into the
consideration, because it can only influence the magnitude of the transverse shifting.
The latter, however, takes place before the objective, thus it does not influence the
position of the image in the focal plane.

The refraction of the ray s emerging from the prism is such as if the prism was not
moving. Such an assumption must be taken if Airy’s experiment is to explain the
independence of the starlight aberration of filling the lunette (see also Sect. 2).

After the starlight beam leaves the prism, the function of the central ray s passing
through the objective centre will be performed by another ray. The angular difference
between the ray s and the ray s' is equal to

«@= ctr+ib-d) = cdVote. (15)
The linear distance BBd= cBd—cB corresponds to the angle
e=ab-aN = &G (16)

in Fig. 2. The extension of the path of ray s passing through the objective centre
pierces the focal plane at Bd at which the image arises. When the ray s travels the
distance between the objective and the focal plane, the focus moves from C to c1.
Now, the ray s forms the angle

ME= (pO+ S'+£ = O+ S 17)
with the speed v, while the lunette axis forms with it the angle

ijl = {PO-QLRY+d . (18)
Therefore, the angular motion of the focus from C to Cx is

\V 1
= arctan - siruj/ (19)

in the time when the ray s travels through the lunette tube. Angularly, coso = cB.
Let us see the changes of the angular values of 5, s* and e as the function of the
relativistic incidence angle i1t i\ —ii = +15" (seconds of arc). We take: n= 15
A = 335° v = 30 km/s and ¢ = 300000 km/s. The difference can have either
positive or negative value, this refers to both the orientations of the prism. The
positive value is stated when the starlight beam is placed between the speed Land the
normal of the entering prism surface, i.e., when i\>0 in the R-orientation of the
prism (as in Fig. 2) or when i'jCO in the L-orientation (¢i>0 in Fig. 3hb).
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Fig. 3. Simplified scheme of Fig. 2 but for greater angles (po (a). Simplified scheme of Fig. 2 but with the
L-orientation of the prism P

The calculated values are shown in Table 2. For the same starlight whose direct
beam gives the aberration effect av = 15" (i.e., when the angle between the ray s and
the ray s' before entering the objective or prism is the same), the relativistic deviation
of the beam passing through the prism, the angle s' (column 2 in Table 2), depends
on the angle i[ of incidence on the entering prism surface; there exists one minimum
deviation for one angle i\ = i\m. When the angle i\ increases (i\ > i'in) or decreases
(h <hmx the values of angle s become greater and greater and are not symmetrical.

Table 2. The calculated angular values of the angle s, and the differences of the angles eR= sr—s' and
st = sL-s, all as a function of angle iv within the frame of the non-wave theory of light for

= -15" (column 3) and i\ —ii = +15" (column 4)
s fiR
1 2 3 4
-12° 37°51'29.45" 81.171" -80.796"
-10° 31 4617.78 29.730 -29.699
0°0'00" 22 23 3.04 7.3044 -7.3008
10° 19 9 513 3.040 -3.041
20° 17 5331.34 0.905 -0.903
25°36'50.40"
ilm = 25.614° 17 4335.45 0.00044 0.00066
30° 17 4920.29 -0.650 0.651
40° 18 4427.96 -2.117 2117
50° 20 41 12.27 -3.767 3.771
55°53'3.03" 22 23 304 -4.91228 4.90986
60° 23 51 1041 -5.808 5.810
0° 28 33 526 -8.381 8.384

80° 35 914.20 -11.506 11511
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The deviation of the ray s, i.e., the angle s, is equal to the angle s' only when i\ = i\m
for both the orientations of the prism. For other angles h and for R-orientation of
the prism (i\ = i1m—15") the difference eR= 5—5 is growing and being positive
when the angle i\ decreases (i\ < ilm), while eL decreases and is negative when the
angle i\ decreases (i\< ilm); here an asymmetry is also observed. For the
L-orientation of the prism {i1= nh + 15") the values of eL change their sign with
respect to eR

5. Coincidence of the focus with the image

When the image B is at the focus c in special relativity, the image B5 in classical
physics ought to be behind the focus cu for the situation shown in Fig. 2 (cf. with
Fig. 3a for higher values of (o0 at the linear Bdc 1 and angular (@*—ad distances. In
order for the focus to coincide with the image in classical physics the inclination of
the inclined lunette should be changed (i.e., the angle i/ should be reduced in Fig. 2)
until Bd and Cj are overlapped. Note, that when the angle it decreases, ¢ 1 shifts to
the left and the angle ii decreases. Therefore, the difference eR= sS—s' = 00— aP
increases (Table 2) and thus Bs must be shifted to the right.

While the distance Bsc 1 is reduced to zero these points are approaching to each
other with different speeds. That of Bs can be obtained by calculating the coefficient
x when the angle iff or i\ or it is changed by + 1'; it appears that this dependence is
almost linear even when the lunette is turning by + 20". When the focus covers the
image, the inclination of the lunette from the direction showii by the direct ray s will
be equal to

Dd = "rei-W-00 /" + X (0)

Thus, the difference between constant inclination bTd in special relativity and
variable inclination pcl in classical physics is

= Aci-"rei = -(a*-«i)/(1+ X @1

for the R-orientation of the prism (as in Fig. 2). This difference is a function of the
angle 0 as well as of the angle $ and can be either negative or positive.

Let us calculate the values of ADK. To compare them with the data contained in
Table 1 in [1] we assume that the ray s passing through the prism is always
perpendicular to the entering prism surface, that is, it = 0°0'0.000", to which there
corresponds s' = 22°23'3.04" (= 22.384177°) in Table 2, for all the angles
0°~(po~m °. Now, angles i1 and s will be obviously the functions of angle ¢0. For
calculation, the angle Apr in (21) will be rewritten as

ADK = + (- 511+ X) (22)
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where tty is defined in (19), ij in (18), a” in (7), 6 in (14), in (15) and

xr = xr = %/15 = 0.48696, (23)
x1 = x1 = el/15 = 0.48672. (24)
gRand sL are given in Table 2 for i\ = 0°0'0.0000" when = 15". Generally, the

angle £ as being now e must be a function of the angle
£fr = «*0Xr (and £,,1 = a™axD). (25)

Formula (22) is then reduced to
@abr = -jarctan”sin<p0-a” + KWJ- a™(l +XnNJ/(1 + &). (26)

The calculated values of Apk and of aApL (for the L-orientation of the prism) are
given in Table 3. Following the same procedure as used for deriving the formula (26)
for Apk (Figs. 2 and 3a), we get (Fig. 3b):

ao . = -jarctanjj rinfo.- + B) - <ANA+HXNDI/(] + ZI). 27)

for the L-orientation of the prism. In this case, the focus ¢ x “hunts” for the image Bo
which shifts to the right when the angle \»v increases. This situation is shown in Fig.
3b (the angles i\ and ix are decreasing, and eL = sL—s' in Table 2 decreases too since
sL decreases).

Table 3. The calculated angular values of dZ)Rand apw as a function of the angle o for three values of
the angle iv when the image is observed at the focus of inclined lunette

* = 0°0'0.000" ij - 55°533.03" i X—hm
<o s = 22.384177° H= 22.384177° 17.726514°
ADK adl ADr ADh ADK adil
1 2 3 4 5 6 7 8
0° 0.00" -5.28" 15.30" -5.92" 11.68" -6.28" 6.28"
15 5.34 —3.08 20.63 -4.10 14.48 -5.81 6.32
30 10.31 -0.67 24.55 -1.99 16.29 -4.95 5.93
45 1459 178 26.80 0.24 16.99 -3.75 5.14
60 17.86 411 27.22 2.46 16.53 -2.29 3.99
75 19.92 6.17 25.78 451 14.95 -0.68 257
0 20.63 7.80 22.59 6.26 12.35 0.98 0.98
105 19.92 8.90 17.86 7.58 8.90 257 -0.68
120 17.86 9.40 11.91 8.38 485 3.99 -2.29
135 1459 9.25 5.15 861 0.47 5.13 -3.75
150 1031 8.47 -1.96 8.25 -3.93 5.93 -4.95
165 534 7.12 -8.94 7.34 -8.08 6.32 -5.81

180 0.00 5.28 -15.30 5.92 -11.68 6.28 -6.28



Influence of a prism refracting starlight... 113

6. Discussion and conclusion

Fresnel’s consideration repeated within the frame of the wave theory of light [1]
concerning Arago’s experiment reveals the dependence on the position of a star on
starlight passing through an (achromatic) prism; this change is a function of angle (po
(between the Earth speed v down the orbit and the direction of the observed star),
see Table 1in [1]. This consideration has been repeated once more in Sect. 2 but
within the framework of the non-wave theory of light. We have assumed that the
light travels through a matter with speed c¢/n, when v = 0. Although there also exists
the dependence on the angle (po (see Table 1), it is, however, diametrally different
from that in Table 1 [1]. Note that in both the cases we have assumed that the
starlight beam (rays agand bo) is perpendicular to the entering prism surface when
the lunette with prism is inclined by angle s = const. From the above assumption it
follows that the angle between the entering prism surface and the lunette axis has to
be the function of angle 0. We have accepted this perpendicularity following
Fresnel’s assumption (for o= 180°).

In practice, however, the angle between the entering prism surface and the lunette
axis is constant, it ought to be constant at least in the same series of observations.
Just for such a situation our considerations are repeated in Sections 3-5 within the
frame of the non-wave theory of light, from the position of special relativity and
classical physics (light treated as photons or chains of dimagrans). In special
relativity, for any angle (pg the starlight beam falling on the entering prism surface
must have always the same incidence angle i\ (dependent on the angle between the
entering prism surface and the lunette axis), and the deviation of the beam, i.e., angle
s', is a function of angle i\ (see Table 2). In this theory the position ©f a star does not
depend on the starlight passing through the prism. It does not depend on the
orientation of the prism, either.

In classical physics, the deviation starlight, i.e., the angle s, depends on the angle
aee if i\ = const, because the angle between the rays s’ and s in a given starlight beam
is a function of the aberrational angle a”: i1= i\ + a®. Thene= s—s' # 0 for any
angle i\ (except for iv = ilm), as it follows irom Table i. This difference is the greater
the further is the angle i\ from the angle ilm (at which s' is minimum) and this change
is asymmetrical. Besides, the sign of e changes when i'i passes through iIm. In classical
physics the value of e (eRand eLin Table 2) depends on the orientation of prism and
differ in sign for the same i\.

The distances of the image from the focus after having inclined the lunette by an
angle s' = const are given in Table 4 for the R-orientation (see formula (26))

[iR= zmRi+ xR, (28)
and for the L-orientation (see formula (27))
(29)

It is evident that these distances, juRand gL, can be identical with rjir and rjL in Table
1 only for (pn= 0° and 180° (only then the ray s is perpendicular to the entering
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prism surface in both situations). As Table 4 tells us, the values of gr and x», al
(p0 = 0° and 180°, depend on the angle 3'; generally, these values increase when 3' is
removed from <" At the same time the angle 0, at which the change of the sign of
grRand gL takes place, is removed from that for <™ (from o~ 90°). As it follows from
Table 4, the gr and /iL possess their maxima in the positive values.

Table 3 includes the changes of the lunette inclination, Abk and ApL, from the
inclination s' = const, when the image is observed at thefocus. One observes the same
singularities as those in Table 4. The additional singularities appear when 3* ~ sm
and {i # dm. The numerical values of Abr and apL differ from each other for the
same angles s' and i\ as well as for the same angle 3' and two different angles i\.

Table 4. The calculated angular distances of the star image from the focus of inclined lunette in the
non-wave theory of light, angles /iRand ;iL, in a function of the angle (o for three values of the angle i

j1+ 0°0'0.000" i\ = 55°533.03" fl = om

<o $ = 22.384177° s’ = 22.384177° 6m= 17.726514°
Hr Hi Hr Hi Hr Hi

1 2 3 4 5 6 1 8
0° 0.00" -7.85" 7.85" -7.85" 7.85" -6.28" 6.28"
15 5.34 -4.58 10.59 -5.44 9.74 -5.81 6.32
30 1031 -1.00 12.60 -2.65 10.96 -4.95 593
14.59 2.65 13.75 0.32 1143 -3.75 5.14

60 17.86 6.12 13.97 3.27 1112 -2.29 3.99
75 19.92 9.17 13.23 5.99 10.06 -0.68 257
90 20.63 11.60 11.59 831 831 0.98 0.98
105 19.92 13.23 9.17 10.06 5.99 2.57 -0.68
120 17.86 13.97 6.11 1112 3.27 3.99 -2.29
135 14.59 13.75 264 1143 0.32 513 -3.75
150 1031 12.60 -1.00 10.96 -2.65 5.93 -4.95
165 5.34 1059 -4.59 9.74 -5.44 6.32 -5.81
180 0.00 7.85 -7.85 7.85 -7.85 6.28 -6.28

It is evident that the values in Tables 2-4, both calculated as well as those to be
measured, ought to depend on the parameters of the prism. In the case of achromatic
prisms the changes will be only quantitative. The calculations performed by us with
achromatic prisms whose angles of refraction corresponded to those used by Arago
(angles of refraction ~ 24° and ~ 48°, deviations of starlight by $ —10°4'25" and
~22°25'5™), for stars observed by Arago in that epoch, gave the changes of the
lunette inclination of the same order as the inaccuracies in Arago’s experiments [10].
Thus, Arago’s experiments cannot decide which theory: special relativity or classical
wave or photon theory is right. The experiment must be repeated. The changes in
inclination calculated by us and given in Tables 1-4 and in Table 1 in [1] are
considerably greater than the accuracies of the present astronomical measurements.
Furthermore, the prism parameters can be chosen so that these changes still greater.
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Thus, the repetition of the Arago experiment ought to test one of the three
possible explanations, if other effects in classical physics do not superimpose
additionally. And it is or can be possible. At reflection of starlight from a moving
surface the so-called deflection effect takes place [11]-f14]. When a light beam
passes through a moving prism, in Perot’s experiment [15], the wavelength of
refracted light is subject to changes dependent on the motion of the prism. Is it
possible that similar effects could exist also at refraction of starlight? And could an
additional deflection of the starlight beam after leaving the prism be a differential
effect after two refractions?
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BnusiHMe npusmbl, OTpadkalolleli 3Be3dHbli CBET, Ha Hab6MloaaeMble MOSIOXKEHMS
3Be3bl

MoBTOpeHMe paccyaeHnii dpecHens 0THOCUTENBHO KCMepUMeHTa Aparo, B pamMKax (hOTOHHO Teopum
cBeTa 1 N5 N106Oro NonoXKeHus 3Be3apl, 4aeT BbIBOAbI, OT/IMYAOLLMECS OT BbIBOJOB, NPEACTaBNEHHbIX
®pecHeneM; N3MePEHHOE MOMOXeHNE 3Be3bl 3aBUCUT OT NPEXOZa 3Be34HOM0 CBETA Yepes NPpr3My, HO 3Ta
3aBUCKMMOCTb [MaMeTpaibHO OT/IMYAeTCH OT MpeAcTaBfeHHol B [1] Ans BOMHOBOW Teopum CBeTa.
CyLLECTBYHOT TakXKe PacCyXieHus, MpoBefjeHHble C TOUYKM 3PEHMSt KaK TeOpUM OTHOCWUTENbHOCTH, Tak
W KMaccuyeckoin manku, Korga obpa3 Habrofatens B (hOKyce OTKMHYTOrO Tesneckona. Vi3meHeHwie
NONOXEHWs HabMLAeMOl 3Be3fibl 3aBMCUT OT: MapaMeTpoB MPW3Mbl, Yra NageHus Ha npuamy (yrna
BXOZHOI MOBEPXHOCTY NPU3MbI C OCbIO Tefleckona) U R 1 L-opueHTauwnii npusmbl. Teopus OTHOCUTENb-
HOCTU He MpefLyCMaTpuBaeT HUKAKUX WM3MEHEHWI MONOXEHUA 3Be34bl B pamMKaxX Kak BOMHOBOW Tak
1 (DOTOHHON Teopumn cBeTa. JKCMepuMeHT Aparo Hafo MOBTOPUTL; TOYHOCTb €ro U3MepeHWii Bbina
HEeOCTaTOYHOM NS TOro, YTOGbl peLlaTh O TOM, KOTopas Teopus (BOMHOBas WM (DOTOHHas B Knac-
CWNYECKON (DU3MKE, MU Teopus OTHOCUTENIBHOCTM) SABISETCA NPaBWIbHOM W YTOObI NPOBEPUTb, He
HaknagblBaloTCA M [06aBOYHbIE 3(PEKTbI M/MAWN ABMEHMS.



