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In this article, the author gives a set of new hypothesis ®ihene presents new, ex-
act and simple relations between physical constants andensm The author briefly
analyses the discovered coincidences in terms of theiracgwand confidence, while
leaving himself aside any physical explanation of the prexkformulas. Important:
all the found relations have a common nature of the “powewof't The exact nature
of this remains unknown for yet, so it requires further resieaThe presented material
may also be viewed as a logical continuation and developaiebirac’s and Edding-
ton’s Large Numbers Hypothesis (LNH). However, in conttasbirac's LNH, two of
the presented ratios are not approximate but manifest exgetlity. This allows a the-
oretical prediction of the Universe’s radius as well as awalion of the exact value of
Newtonian gravitational consta®, which all fall within the range of the current mea-
surement data and precision. The author formulates thege INumber Numerical
(LNN) coincidences by realizing that further discovery loéir meaning may lead to a
significant change in our understanding of Nature. In thiskw8I units are used.

Introduction 1 Cosmological coincidence

Many attempts of bringing together physics and numerologize relation is analogous to famous Dirac’s r&ig/re ~ 10*°

had been done before but a very important step was dongvhich relates the Universe radius with classical
1938 by Arthur Eddington. According to Eddington’s proelectron radius. However, Dirac’s ratio is actually valiayo
posal the number of protons in the entire Universe shouldd&gproximately (with precision of “the same order of mag-
exactly equal toNggq = 136x 2256 ~ 107°[1, 2,17]. So, it nitude”), in opposite, the suggested replacement is antexac
was hypothesised that square roofNgfiy should be close to equation given as follows:

Dirac’s Big numbeiN ~ V136x 2256 = 136x 2128, Later

on, Eddington changed 136 to 137 and insisted that the fine Ry _ 2128 1)
structure constant has to be preciselidr, and then his the- Ae

gtr;/t:(reneemn?iltsoofilgzt ttr?és ﬁj;‘;éi%gewmgﬁvivssr’ Eededr:nlgtfct)vvhereRU is value for the radius of the observable Universe

- ~ 13 i ;
without proper attention. Actually, few years earlier, B2D, and4 = h/mec ~ 386x 10 (m) is electron’s redgced
. e N ompton wavelength (De Broglie wave). The relation (1)
it was German physicist R. Fiirth who proposed to us& 1 . . . . .
o LY Lo - provides us with precise size and age of the observable Uni-
(which is also 2%8) in order to connect gravitation to atomi . . .
constants [10]. However, all these coincidences have pagrse. So it leads to exact value for the Universe radius of
' ’ = 1.314031x 10?® meters corresponding to the Universe

left unexplained until present time. As G.Gamov said [1 e;:ge of 13.8896 billion years

Since the works of Sir Arthur Eddington, it has become cus* Recently F.M.Sanchez, V.Kotov, C.Bizouard discovered

tomary to discuss from time to time the numerical relatio .
y r'Eﬁat the use of the reduced electron Compton wavelength is

between various fundamental constants of nature”. Forexadn L L X
; ; p ) o d€Cisive for the compatibility of the Hubble-Lemaitre leéing
ple, another interesting attempt to use “a log-base-2iogfat with 2128 [13-15]. They use this length unit because of pro-

between electromagnetic and gravitational coupling @ntst . S oo .
was made by Saul-Paul Sirag, the researcher from San FPOnS—ed holographic relat|o_n |_nvoIV|ng It I-_|ere, the al.ﬂhw '
cisco in 1979 [12]. Particularly, as noted, power of 2 Shou%pendentlydevelopes this idea suggesting that (1) isaot ex

have significant role in numerical relations for physics-corrwelation' . . - .
The age of the Universe, according to the Wilkinson Mi-

stants according to the author’s idea. ; .
g crowave Anisotropy Probe (WMAP) 7-year results, is7B3

Suggested four Large Number Numerical (LNN) relatio i )
or coincidences are presented below. These coincidentﬁegjsaji‘3 billion years [9]. Latest NASA observation by Hubble

not dependent and related to each other, so prove or dispr%'\\//gs the age of the Ulnlverse as 13.7 _b||||9ﬂ years .[31' Itis
close to the obtained value and lies in the existing er-

of one of them does not mean the same for the others. Tlxr{gkrry

all have common number of2, First two relations seem'©" 'a"9€: So, the coincidence (1) seems to define the exact

to be exact equations, and second two are valid with deﬁnLércleerse elapsed life time as:

uncertainty. Because of that their nature is more hypatakti

A
so second two relations are also called “weak”. Tu = f 2128 (1.1)
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Importantto note, that having (1.1), initial Dirac’s retat following: Ee = mc?. The factor% appears if one pos-
may be expressed in the following form: tulates that electromagnetic enerdsef) of the elec-
tron or proton is just a half of particle’s rest mass en-
Ny = Ry = 12128 (1.2) ergy as:Eem = % mc?. There are two possible alterna-
le tive explanations for this:
wherea™! = 137036 is inverted fine structure constant and 1. The Virial Theorem that tells us that the potential
re = ke?/(mec?) — classical electron radius with eliminated energy inside a given volume is balanced by the
numerical factor (i.e. equal to unity) ai is exact value for kinetic energy of matter and equals to half of it.
the large number introduced by Dirac.68 x 10*0). As we So if one considers electromagnetic energy as ki-
know for sure that the Universe is expanding &) is de- netic and rest mass as potential energy we would
pendenton time, so the equation (1) suggest that one or few of have:Eey, = % mc?;
the fundamental constanﬂe, €, me) should also vary_in time. 2. Simply assuming that half of total energy may be
However, current uncertelnty iRy measurement Stl" Ieaves magnetic energy or of another nature. One may
a room for other elternatlve ideas and possl|ble co.|nC|otence also propose that there could be %uin classical
For example, noting thaty,/me ~ 40/3 x o™, relation (1) proton radius definition, but there i¢? instead
can have another form: of 2129 in formula (2). From the author’s point
Mol 3 k& \ .10 of vi_ew this does not C(ir;espond to reality, and
=i (E@) 2 (1.3) particularly the number28 should have strong

presence in all numerical expressions of Nature.

which would correspond to 13.95809 Gyr. As this value is | .an pe easil

seen thet = my)re, SO another wa
currently out of the present WMAP data frame, therefore it g ra\vrite @) is: y B = (Me/Mp)re y

not supported by the author here. re My 128 2.1)
. o — = . .
2 Electron-proton radius coincidence e Mo
_ N . : nd this leads to another possible representation of tlialini
Another interesting idea connects the classical protoiusa ormula as:
and gravitational radius of the electron by an exact eqnatio ' Te _ 2128 2.2)
as follows: Fgp ’ '
T _ 2128 2) . . . . o
e where re is classical electron radiug,, is gravitational

13 ) ) ) (Schwarzschild) radius of the proton. The expression (2.2)
wherer, = 32ke?/(mpc?) — classical proton radius andg very similar to (2). So, we may actually combine them into

rgp = 2Gme/c® — gravitational electron radius (i.e. theynother interesting equation:
Schwarzschild radius for the electron mass). Of course some
comments are required regarding ﬁ‘mﬁents% and%. Usu- Molgp = lelge. (2.2a)

ally numerical factors are ignored or assumed to be close

to unity when defining classical (electron) radius. However The precision of the Electron-proton coincidence given by

suggested new definition has exact numerical fa%or: (2) is smaller than @2%. From the author’s point of view this

2 x 1, so it is obvious to have the following explanations fg#eviation originates from current uncertainty in gravéasl

that one by one: constant G) measurement. If we consider that the relative
uncertainty nowadays is around and not less th@2%

en we must accept this amazing and unexplained coinci-
ence that allows us to predict the exact value for the grav-

itational constant@). So, this finding suggests that the fol-

ble a sphere of constant charge density of radius r aﬁ‘éi’"!g possible consequences are valid. _Firstly, becaﬂse 0

charge risE = 2ke?/r. Usually these factors Iiké or 5 rajﬂo preton or electron still may pe eonadered as clasica
1 ; 5 . . article with uniform charge density inside its radius. And

2 are ignored while defining the classical electron rg— condly, directly from (2) one can express the value of the

dius. Surprisingly, the coincidence advices the use wtonian constant of gravitatios} exactly as follows:

5—33 which means that charge is equally spread within the

sphere of the electron (or proton) radius. 3 k& 108

. Ratiog is classical proton radius definition. The onlf
important diference with modern representation of th
classical radius is the cficient % It is well known
from electrostatics that the energy required to asse

. Ratio% in classical proton radius definition. Usual def- ~ 20 MpMe (2.3)

inition of the classical radius does not require having
% because initially one relates total electrostatic energy It leads to exact value foB = 6.674632x 107!, This
(Ee) of the electron (or proton) to rest mass energy @alue is within the frame of 2010 CODATA-recommended
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value with standard uncertainty given by68384:0.00080<x constant number. So the ratio of the electromagnetic force
1071 [6] (See also figure). One may compare this expressimnthe gravitational one remains always constant during the
with the similar one obtained in 1929 by R. Furth [10]: current epoch.

hc

G= —— =16%* 3 Weak cosmological coincidence
m(Mp + Me)?
that is read in Sl units fo& as: 2c3 My 1o 3
2nc N ) 3)
=——— _16% P
(Mp + me)? wherec is speed of light,G is the gravitational constant,

Itis interesting to compare it to (2.3) to note obvious siny = 72/(Myc?)-period of reduced Compton wave of the pro-
ilarity. However, one may see that the expression is nagsaton. This equation may be interpreted as relation of rate of
factory because it leads to the value 6f£ 6.63466x 10°Y) mass growth or the expansion rate of the Universe [4, 5] to
which has significant deviation #0%) and is far out of 2010 harmonic properties of the proton as wave. However the rel-
CODATA range. So, the expression 2.3 (which fits well tative precision of (3) is @8% (or even @19% if we accept
modern data) is quite challenging because it may be calefinition of G as in 2.3) which is unsatisfactory for mod-
firmed or disproved by future experimental data®r ern measurements and it makes the expression valid only ap-
o0 o ot o o proximately. In order to become more precise the expression

I T T I T should have the following representation:
104G —

—e— NIST-82 2c3 mp+9me 128
F—e—1 TR&DPG E ~ t 2 (3.1)
—e—— LANL-97 P
UWash-00  fof Or alternatively (to become exactly precise):
BIPM-01 8
—e——— TUWup-02 2C3 m 20
p -1 5128
e LIsL-03 S L3 2% (3-2)

" G tp 3
F——e&—— HUST-05
e | UZur-06
F——o0—T—— CODATA-06
e+  HUS[T-09
He4 JILA-10 g0.074632
———o0—— CODATA-10
' ‘ ' ‘ L ! ~ The attempts to explain large humbers by placing inverted
6.670 6.672 6.674 6.676 6.678 . . . .
fine structure constant in exponential function have beaedo
many times before [11, 12]. Another interesting hypothesis

Fig. 1. The figure with recent experimental data for the Newetd ., 1 re|ate proton to electron mass ratio with fine struetur
constant of gravitatiof®. The vertical line corresponds to the value

But further discussion of this topic will be explored in
future works.

4 Weak electron-proton massratio

28 i : .
obtained from (2.3). constant and the numbel?8 in the following manner:
: , : : Mp 7 ai-128)
Though the obtained value fits quite well into current ex- m 3 2 : (4)

perimental data, the author does not exclude some possible
small deviations caused by vacuum polarisation and conswever the relative precision is comparably high0@%o)
guent slight deviation from the uniformity of the charge-disnd is out of the error frame of the current experimental.data
tribution (like Uehling Potential). So we will look at this i However, using this relation as approximation, one can find
future works. similar connections of derived formulas to the similar oimes

It is also important to stress that the use of classical prerk [12].
ton radius here is very provisional and in principle could be
avoided: so the same result f8may be obtained using only

the electron’s classical radius. Conclusion
It is easy to note also that Dirac’s Large Numidépre- The basic meaning of all these relations may be viewed in
cisely equals to: the form of exact equality for large Dirac’s numbir(see
Ke? 20 2.4). However, all these proposals disprove one of the Birac
= — 2128 (2.4) hypothesis regarding the equality of the big numbers [2, see

mpme 3 p.200]. So, the author has shown that the nuniNyevhich is
This means that variation of Dirac’'s Large Numbal) ( the ratio of the electromagnetic force to its gravitatidioate
in time is hardly possible, becaus®2represents simply thegiven by (2.4), is actually not equal to numbdéy which is
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the ratio of Universe radius to classical electron radiug)(1 6. Peter J. Mohr, Barry N. Taylor, and David B. Newell CODATAd®m-
However these two flier On'y by the numerical factor of mended Values of the Fundamental Physical Constants: 204dfh

2055 = a1 x (3/20). So, the main conclusions of this study 1% 2012- arXiv: physics.atom-#203.5425.
are as follows: 7. Riley B.F. Particle mass levels, 2009. viXra: 0909.0006.

. . 8. Riley B.F. A unified model of particle mass. arXiv: phygg306098.
e Current Universe age and radius can be calculated e)& Jarosik, N., et.al. Seven-Year Wilkinson Microwave Aispy Probe

actly (13.8896 Gyr); (WMAP) Observations: Sky Maps, Systematic Errors, and BRs-

e The value of Newtonian constant of gravitati@) can sults, 2011, ApJS, 192, 14. arXiv: astro-phZaD1.4744.
be derived exactly (.674632>< 10—11); 10. Firth R. Versuch einer quantentheoretischen Berechder Massen
von Proton und Elektron, Physikalische Zeitschrift, 1926m Helge
e The number 28 should have a real significance in the  Kragh Magic Number: A Partial History of the Fine-Structu@en-
constants of Nature. stant, DOI 10.100/600407-002-0065-7Archive for History of Exact

ciences, 2003, v. 57, 395-431.
Generally T[he concept Of_ p_ower_ of tWO_ COU'Q' _be €1, Brandmiller J. and Riichardt E. Die Sommerfeldschesfeikturkon-
garded as having two properties in science. Firstly, itgstdi stante und das Problem der spektroskopischen Einh&lteiNaturwis-
(logical) math where power of two has common use. So this senschaften, 19_50, V. 37,_from R. Baggiolini‘On a remarkable rglation
may support an idea of holographic concept of the Universe between atomic and universal constadiserican Journal of Physics,
. . . 1957, v. 25, 324.
or some of the fractal theories. Secondly, it is used in wave

hani dit Id be Vi di d ith 12. Sirag, Saul-Paul Physical constants as cosmologiceaitiints,| nter-
mechanics, and it cou € viewed In accoraance wWith Wave tiqna| Journal of Theoretical Physics, 1983, v.22(12), 1067-1089.

properties of the elementary particles in quantum physics. 13. Sanchez F.M., Kotov V., Bizouard C. Evidence for a stestdye, holo-
terms of wave concept, the number df2corresponds to graphic, tachyonic and super-symmetric cosmold@gpljlean Electro-

the tone of 128-th octave or to some higher harmonic (“over- dynamics, 2009, v. 20, Special Issues, no. 3, 43-53.

tone”) of the main tone. It is interesting to mention that @4. Sanchez F.M., Kotov V., Bizouard C. Towards a synthebts/o cos-
very close idea has been brought few years ago. The idea re-mologiesJournal of Cosmology, v.17, 2011.

lates particles mass levels within two sequences that descé5: Sanchez F.M., Kotov V., Bizouard C. Towards Coherentn@sgy,
in geometric progression from the Plank Mass. Sub-levels S3!ean Electrodynamics, 2012. .

are arranged in subsequence of common ratio which use%GaNGa"’;i”O“r?; i&aﬁ;”&eg?gélg S‘eszo”fézgtsvosfgrzg;‘m;%ﬂq%s of the
power of 2 [7,8]. The author is also very supportive to th?? Whitrow G.J. An Elementary Deviation of Eddington Numi€’®

point of view given in [13-15], however it is important to™  \auyre 1952, no. 4302, 611_):312_ 9 ’

stress that physics should be free from approximate rektio

and should have only precise equalities and formulas. Some

of the exact formulas which may help to support such general

ideas have been presented in this work. If new suggested re-

lations for Large Numbers are correct then it should propabl

lead to new search for its hidden meaning. As always, we

must accept the fact that in often cases new findings lead to

new questions instead of the answers and that might become

a new challenge for new investigations and theories. Assum-

ing that at least one of the discovered relations is correct i

the future we may become a bit closer to the true view on

physical reality.
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