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Abstract: It is shown that the Fine Structure Constant isretated with the redistribution of
intensities in the interference of circularly patad Compton’s wave, in classical representatidre T
theoretically obtained number coincides with meaduvalue ofa in the accuracy range of last
measurement: 16

1. INTRODUCTION

As known, there are no theoretical or conceptu&rpretations of the nature of Fine
Structure Constant =1/137in contemporary physics. According to standarantaism, its
value can be obtained exclusively by experimentaasarements. We will just remind that
many of genius physicists (such as P. Dirac anBdynman) had attempted to determine
theoretically; which continues to be an open goestit is possible to judge the extreme
importance and all the complications related ts #iimensionless constant from [1]. The
continuous attempts of representindy means of artificial combinations of other known
constants (numerological representations, etc.) am considered as theoretical
interpretations. We can refer to Feynman’s knowtical remark [2] on this question. The
unsuccessful efforts to deduce this important nunfitmen quantum theories or from other
fundamental physical constants of a microcosm @ically, force us to look back to the
wavy phenomena and classical representations. We luked at the problem of Fine
Structure Constant in conjunction with the globadlgpem of revealing the physical essence
of the elementary particles, since it appears isiile from those, as their deep property.
Mentioning the large circle of phenomena in miciroovheren participates as an important
parameter, we will bring the expressions belowatssl to description of Hydrogen’s atom,
which help us to realize the essence of this constssing known relations=(2s0zhc)’° and
me=h/Cle we can express the speed of an elec{ughon the first Bohr’'s orbit, the orbit’s
radius(ap) and the Rydberg’s constaiR) by the following simple expressions, containing

¢ and Compton’s wave length of the electron only:

V,=ac, a,=A,/2mr=05300"m, R=a’c/24,=3300°s™

From these expressions we can concludedtigan independent universal numeric constant
defining thedynamical, geometrical and wavy properties of localized particles as well as
photons. This conclusion allows us to accept theeg@ principle of “construction” of all
kinds of elementary particles and to limko the unique nature of all possible particles (as
localized or non-localized quantum objects) althoitgseems to contradict to the Standard
Model. Our interpretation of Fine Structure Constorresponds to the wavy-field principle
of the substance. Einstein, Schrodinger, Heisendedgother physicists of past century were
convinced supporters of such approach. The largepgof experimental, theoretical and
cause-logical arguments is pointing on the namedeauat [3]. We can remark [4] as a recent
work pointing to this direction.



The wave-particle duality principle allows us to onsider localized particles and
photons as wavy formations In this work it is shown that in the interferenaiecircularly
polarized waves a constant relation appears bettfeemtensities. This relation is closely
correlated to the value of the Fine Structure Canrtst

2. THE STATEMENT AND SOLUTION OF THE PROBLEM
The purpose of the presented work is to provedhewing relation:

D1,/1=0085424 e =a® =+1/137

1)
Where:l, is the intensity om peak.l is the total intensity of interfering waves.
o =1/137 is the Fine Structure Constamt, is the value of the elementary charge in the
system of units(c = # = 1). To prove (1) we represent the elementary paréisla standing
wave appearing as a result of interference of Comiptcircularly polarized waves. We have
chosen described model of particle analogical éostianding de Broglie’s wave on the first
Bohr’s orbit, implementing the following replacen&nl,p, = Ac (Wherei. is the Compton’s
wave length) and,, = c. We consider numbaer of interfering waves as much greater than
one, which corresponds to existing classical repregions of quanta. We have used
handbook equations and vectorial representatiaiesoribe the relations between amplitudes
and intensities [5].
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Where:An is the amplitude o peak.Aq is amplitude o0 — peak (main)m=1, 2, 3 ...n.
Since the equation (2) is an approximation, suitdbt small angular distribution, we use the
Kirchhoff's function, considering amplitude’s deplmce from direction, according to
Huygens — Fresnel’s principle [5]:

F(6) = 05(1+ cosb) 3
The Kirchhoff's function satisfies conditionF(6) =1 at 8 = 0(maximum of amplitude on
direction “forward”) anilF(d) =0 at =7 (the amplitude becomes zero on direction
“backward”) (fig. 2). Using (3) in equation (2) vebtain:

A, _1+cosé,

A, @m+Dhmr )
According to mentioned condition of interference #imgular distance between first and main
peaks will be equal to a phase difference of therfering waves. The angular distances
between two consecutive peaks will be consequatdlyreasing as described further. The
angular distribution of the peaks according toi@hitondition of interference is illustrated in
the diagram (fig. 1) wheredy is the average value of a phase shift betweenfanieg
waves A16nis the angular shift of peaks.
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Considering that amplitudes of the secondary pelifiksr from each other by+2zn) per
phase [5], we can write:

D=l +o+l = A+ AT+ + A (5)

From equations (4) and (5) follows:

ZI 1+ cosé,,
l, ﬂZZ[ 2m+1j

(6)

Considering that the secondary peaks coincide #fet 8y (z/2+27zn) from the main peak,
we can represent the redistribution of intensibyg$he equation:

From above we can write:
nllo=tanAg, >'1 /1 =sinAg, |,/1 =cosAg @)

Using (7) from (6) we obtain:

" 1+cosé, _
Vi Z( 2m+1 j tanfg =0 ®

To find the functional link betweefy, and4¢ we have used the vector diagram (fig. 3).



fig. 3.

Applying equation (4) instead of (2), small ches@f vectors of interfering waves rise as a
function of . Aftermaths, each angular distance between twdkedso changes as
illustrated in the above diagram. With the reductmf the vectorA, according to (4) a
respective reduction of the anglg occurs. The change of the angle as a consequénce o
replacement (2) by (4) is defined as:

o = %A¢ =[ 2 _1+ cosA¢m]A¢ _ A¢(1-cosAgm)

°A @m+)r  (2m+)7 m(2m+1) ©)

Using the equation (9) and considering the relatikange of anglelom the equation (4)
becomes:

A'm _1+cosAgm(l-0J,/Agm)
A, 2m+1)r (10)

Simultaneously, as a consequence of reduction giedretween direction8,, and An,.3, the
vector A*, will slightly turn to the right, as a result of whichwitll becomeA™,, For this
reason the projection @™, on An.1 increases, that leads to relative increase of ten by
value:1+ (4/4pm¥. This factor leads to new small change of thee@agd brings new small
increase of the sum of the vectors. We can contihisereasoning infinitely which brings to
amendments in the form of McLaurin’s flows, for #wegle and for the vector accordingly:

(Ag m)' = Agm=J,[1+ (5, / Agm) + (3, / Agm)? +IH(J, / Agm)"] = Agm— 3, /(1- 5,/ Agm)
AL AL =1+ (3, 1 APM)2 + (3, 1 Agm)* + -+ (5, | Agm)™ =1/]1— (5,1 Dgm)?] (11)

Considering relations (11) we have replaégdhn (8) resulting to below equation:

"i:j Hl+cos[A¢m—5g/(1_5e/A¢m)]}x[ 1 ZD = 1 tanAg

m=1
(12)
Where: 6y = A¢p (1-cosdpm)/ (2m+1)z (9)



By method of insertion, using the numeric calcolatithe value satisfying above equation
has been found:
A¢ = 0.085528781Q (13)

According to representation (7), using the resL8) (ve obtain:
D 1,11 =sinAg = 0.0854245428=~ e

This value in the achieved accuracy range of measants coincides with the elementary
charge in relative units and corresponds to theevaf Fine Structure Constant:

1/sin? Ag = e2=137035999%1/a (14)
Here are results of last measurement/ of
1/a=137.0359990-137.0359998 [6, 7]

3. PROPOSAL OF AN EXPERIMENTAL MEASURE OF a AS AN INDEPENDENT
CONFIRMATION OF THE CONCEPT

The proposed concept of Fine Structure Constanaddmsome correction in the distribution
of intensities. According to initial equations (¢ can obtain:

= 4
21 /1, =tam\@g= Y ———=0094715 15
m’ "0 ¢ ;nz(zn_'_j)z O’ ( )

This value corresponds ity ~ 0.094433..that differs from (13). The task of experiments
should be to define the actual valuedgfand, by the same to check the accuracy of deduced
results (13), (14). For such measurements we peoposuse Fraunhofer's Single Slit
Diffraction. The total intensity of the beam ofHigand intensity of main peak are necessary
to establish by experiment: using photometric mesments with the same (P) photometer
(or two calibrated ones) behind the slits S1 and(f§R 4). It is necessary to define the
constant relation between its values. The exactoksssults will be conditioned by exact
coincidence of the sizes of the slit S2 with theptliyed sizes of main peak of interference.
(The direct measurement of the total intensity etomdary peaks for a full angle of
redistribution seems difficult from technical vieaipt).

Fig 4



By measured values tfandl we can define: Io/ | =cosdgp
For the cause (15) that will be: lo/1~0.995544... (16)
For the cause (13) that should be: lo/ 1 = cos(arcsine) ~ 0.996344... a7)

The relative difference of two numbers is abdet8*10 “ which seems possible to measure
with implementation of contemporary collaboratiorechnique. The experimental
confirmation of (17) will demonstrate the wavy onigpf the elementary charge, as well as
the localized patrticle in general.

Calculation:
The purpose of calculation is to confirm the equa(il2) for the value ofp (13)
1. We count up the right side of equation (12):

77 tan(0.085528781@) = 0.846199605% (1a)

2. We applied the following program designatioriBnfy columns in a simple contest of
EXCEL sheet, according to the equation (12):
Al=m =1,2, ...... 100000
Bl =4¢ =0.08552878102
C1l =0y = B1*(1-COS (B1*A1))/((2*A1+1)*PI ()
D1 =0y/(1- 69/ Apm)= C1/(1-C1/(A1*B1))
E1=(1+COS(A1*B1-D1))/((2*A1+1)*(1-POWER (C1/(A1*B1) 2)))
F1= POWER (E1, 2)
3. We counted up the sum of coluififior the first10> members only:
100000

Z F,, = 0.846195855&4 (2a)
m=1
4. We defined the value of remaining memBeyyo00 -~ Of a flow (2a) as follows:
Noticing, that a descending flow (3a) is asymgtfor the same in (12), we defined its
sum for an intervall+ ). For this purpose we preliminary opened it infibllowing form:

3 (272m+1)? = 4> 1/ m? - S 1/(2m)? -1 = 4(075% 1/ m? - 1)

(3a)
The sum of standard flow (4a) is presented in wokbs:
> 1m? =7 /6~1.644934068
(4a)
In view of (4a) from (3a) we got:
> (2/2m+1)* = 0.934802205446 (52)

We counted up the sum of (5a) for the fit80000members only:

100000

4% 1/(2m+1)* =0.934792196

m=1 (6a)
By difference (5a) and (6a) we found the remaimrmember of the flow (6a):
R'100000 <« = 1.00100*1F. We count up the sums f@0000members for both flows (2a) and
(58.) for an intervalm = (90000 - 100000)530000-1000005 4.167776*16, Slgoooo-]_ooooo:
1.11200*1CP. We defined their ratick = S/S =~ 0.374800.
This number corresponds to the average ratio of meesnof two flows with identical
numbers, in cause ¥»1. The residual members of two flows will have tlems ratio.
Further to this, we can define a residual membdhefirst flow:

Ri00000 - ) = K* Riiooo00 .. ) = 0374800 * 1.00100 * 10™° = 3.7500*10™°  (7a)
We define the sum of the first flow by adding (T@)2a):



Z F., = 0.84619585584+ 0.0000037506- 0.84619960534

m=1

This result does not differ from (1a) &g*° accuracy, which was required to prove.

Conclusions and discussion:

1. It is revealed that there is a constant relatiomcerning exclusively to a wavy properties,
which has not been considered yet. Its value aeelwith the electromagnetic coupling
constanta, which is currently conceptually inexplicable. Thbtained coincidence could
confirm the beliefs of famous physicists of pashtoey in the field-wavy nature of all
possible elementary particles, as different kindsave formations.

2. According to this identification, the univers$glof « and its participation in the extremely
large group of phenomena in microcosm become oByias the constant exposing the
wavy-dynamic character of substance (analogicalzfo The mentioned circumstance
indirectly confirms the suggested interpretation.

3. The absolute stability of becomes clear, which means that it is really ‘astant” and it
can't vary with the time, as some researchersredenied to see.

4. This interpretation shows the deep roots of wamypuscular duality principle and its
applicability at the level of quantum electrodynasni

It points on the unique nature of material worldl am the possibility of unifying quantum
and the classical representations, although it saenmaginable from nowadays dominating
formalistical viewpoints. This approach may operaliarnative way to study the microcosm,
independent from the currently developing Standdatiel. By the same, it may provide
physical meaning to formal-mathematical and phemalogical theories.
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