Applied Physics Research; Vol. 12, No. 1; 2020
ISSN 1916-9639  E-ISSN 1916-9647
Published by Canadian Center of Science and Education

Squeezing of the Super-Elastic Double-Helix Photon in the
Gravitational Field (Hidden in Very-Well Known Old Formulae).
Pound - Rebka - Snider Effect Studied by the Advanced LIGO
Instrument, Pioneer Anomaly and CMB (Cosmic Microwave
Background) (23.11.2019)

Jiti Stavek!
! Bazovského, Prague, Czech Republic
Correspondence: Jifi Stavek, Bazovského 1228, 163 00 Prague, Czech Republic. E-mail: stavek.jiri@seznam.cz

Received: November 22, 2019 Accepted: November 30, 2019 Online Published: December 2, 2019
doi:10.5539/apr.v12n1p8 URL: http://dx.doi.org/10.5539/apr.v12n1p8§
Abstract

In our approach we have combined knowledge of Old Masters (working in this field before the year 1905), New
Masters (working in this field after the year 1905) and Dissidents under the guidance of Louis de Broglie and
David Bohm. Based on the great experimental work of Robert Pound, Glen A. Rebka and J.L. Snider we have
proposed a squeezing of the super-elastic double-helix photon in the gravitational field. We have newly defined
the squeeze rate of that photon particle on the helical path. We have inserted this squeeze rate into the very-well
old formulae of Newton, Soldner, Gerber and Einstein and might glimpse traces of the quantum gravity. The
squeeze rate of photons can be studied in details using the Great instrument - the Advanced LIGO - located on
the surface of the Earth (USA, Italy, Japan). The observed strains on the level 5*10°" should be caused by the
gravitational field of our Earth. The observed strains on the level 5¥10-22 should be caused by the gravitational
fields of the Moon and the Sun. We estimate that the experimental value of the gravitational constant G studied
by the LIGO instrument can achieve the accuracy to the level of ppb (parts per billion) after the removal of those
strains from the measured signal and the removal of the gravitational influences of the Earth, the Moon, the Sun,
Venus and Jupiter. To study the squeeze effect on a bigger scale we propose to analyze the Pioneer anomaly
where Pioneer’s photons have been flying around the planets in our Solar system causing the squeeze effect - the
anomalous blueshift. Similarly, we can study cosmic microwave photons flying around the objects in our Solar
system that might create “the axis of evil” - temperature fluctuations in the CMB map (Wien displacement law).
Can we prepare in our Solar system “tired” light by frequent blueshift - redshift transitions? Can it be that Nature
cleverly inserted the squeeze rate into our very-well known Old Formulae? We want to pass this concept into the
hands of Readers of this Journal better educated in the Mathematics and Physics.

Keywords: Super-Elastic Double-Helix Photon, Squeeze Effect in the Gravitational Field, Squeeze Rate Hidden
in Old Formulae, Pound-Rebka-Snider Experiment, Advanced Ligo, Big G and Advanced Ligo, Pioneer Anomaly,
Cosmic Microwave Background, “The Axis of Evil”, “Tired” Light

1. Introduction

The famous quote of Heraclitus “Nature loves to hide” was described in details by Pierre Hadot in 2008. Hadot
in his valuable book gives us many examples how Nature protects Her Secrets. In several situations the
enormous research of many generations is strongly needed before the right “recipe” unlocking the True reality
can be found. Johann Wolfgang Goethe remarked to our research: “Nature does not suffer Her veil to be taken
from Her, and what She does not choose to reveal to the spirit, thou wilt wrest from Her by levers and screws.”
In our model of the photon we have found that Nature could keep Her Secrets hidden in plain sight and thus can
perfectly document Her Top Art of Hiding.

Cylindrical Helix represents one of the most fascinating curves in Nature and Science and is among the oldest
curves. Cylindrical Helix belongs to the Treasure of Geometry. The Cylindrical Helix seem to have been
discovered and thoroughly studied by Apollonius of Perga (The Great Geometer) and his scholars as e.g.
Geminus of Rhodes. Cylindrical helix is composed from two motions - circular and translational. Heron
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discovered the cylindrical helix construction by triangle wrapping that gives to us a deeper view in the properties
of the elastic helical WAVE. For the details of the Heron's construction see P. Mancosu and A. Arana (2010).

The model of the double helix for the description of the photon wave appeared many times in the so-called
dissident literature (outside of the mainstream literature). There are known many proposals for this double helix
composition. Louis de Broglie proposed at the 1927 Solvay Conference his model of the full wave and the pilot
guiding wave but could not give a deeper physical interpretation of his concept. Later Louis de Broglie (1939)
proposed two component model of the photon. (Many modern Dissidents continue to develop this double-helix
model of the photon where both helical paths are occupied by particles). In 1952 David Bohm rediscovered this
pilot wave model and developed it as the de Broglie - Bohm theory. Since that time the concept of empty guiding
waves remains still open and has been waiting for the physical interpretation. See J.S. Bell in 1992, L. Hardy in
1992, P.J. Lewis in 2007, W. Seager in 2018, and many others.

What is the behavior of the super-clastic double-helix photon in the gravitational field? Can we describe the
elasticity of this double-helix in the gravitational field?

In order to achieve our target, we have combined knowledge of Old Masters (working in this field before the
year 1905), New Masters (working in this field after the year 1905), and Dissidents working on the double helix
model of the photon for many years. The key breakthrough was found in the works of Robert Pound, Glen A.
Rebka and J.L. Snider who used the expression v = gh/c where v is an un-known effective speed, g is the
acceleration, h is the distance, and c is the light speed.

(We are aware of the famous quote of Richard Feynman: “Gravity discussions: it is not good for my blood
pressure.”)

2. Inspirations from Old Masters and New Masters - The Squeeze Rate of Photons in the Gravitational
Field

We were inspired by many Great Researchers working in this field for generations. The key breakthrough was
found in the works of Robert Pound, Glen A. Rebka and J.L. Snider who used the expression v = gh/c where v is
an un-known effective speed, g is the acceleration, h is the distance, and c is the light speed.

Table 1. Inspirations from Great Masters to formulate the squeeze rate of photons in the gravitational field

POUND - REBKA - SNIDER s squeeze rate for the small height difference

_gh
Vsqueeze —

C

Squeeze rate for the distance R from the source mass M

_2GM
V squeeze = Re
Squeeze rate on the circular path at the distance R from the source mass M
oM
U saueese = Re
Squeeze rate on the planet orbit
_3GM
squeeze Re
SCHWARZSCHILD radius Rg is the distance from the source mass M where Vqueeze = €
_2GM 1
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NEWTON's gravitation law
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Frank WILCZEK: ,, It would be a bracing achievement, and major progress, to identify any concrete, observable phenomenon that brings in
truly characteristic features of quantum gravity beyond the semiclassical approximation in common use. Actual observation would bring the

subject to another level”.
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We will try to apply this model of the squeeze rate of photons in the gravitational field into the already very-well
situations and will insert this concept into the Old Formulae. On the other hand, there are several situations
where we can collect experimental data with the existing most advanced technology - advanced LIGO, Pioneers
missions, CMB missions to support or to reject this scenario.

3. Redshifted Pound - Rebka - Snider Experiments

In these experiments the super-elastic double-helix photon emanates from the field mass M to the distance R
from the center of the gravitational field. In the Pound - Rebka - Snider experiment the photon travels through a
short distance h from the position 1 to the position 2.

The longitudinal photon wavelength Ar is redshifted as:

2
1 GM1 3[(2GM1
Ao 1y GMT 82601 (1)
Ao ) 2GM 1 Rcc 8| Rc ¢
Re ¢
The photon frequency vr is decreased as:
2
Vr _ 1_2GM1%1_G_M1_1 26M1 ()
Vo Re ¢ Rcc 8 Rc ¢

The period Tr measured by that redshifted photon wave at the distance R from the source of gravitation equals:

2
1 GM1 3[2GM1
To ) 2GM 1 Rc ¢ 8| Rc c
Rec ¢
The amplitude A of that redshifted photon wave shrinks as:
Q_QQ_W— 1_2GMl~1_G_Ml_l207MEZ 4)
Ao 27 ) Re ¢ Rcc 8| Rcc

Robert Pound, Glen A. Rebka and J.L. Snider collected data for a small height h where an analogy with the
relativistic Doppler formula can be used:

gh1
14+ 7=~ 2
h1l 1(ghl
&_¢@1+9—-+—[9 Fo (5)
A 1_%1 cec 2lcec
cc
and:
o1 2
ﬂ:#zl_ﬂl_ké[ghl] +... (6)
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v 1_1_@1
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4. Blueshifted Pound - Rebka - Snider Experiments

In these experiments the super-elastic double-helix photon emanates from the “infinity” to the distance R toward
the field mass M. In the Pound - Rebka - Snider experiment the photon travels through a short distance h from
the position 2 to the position 1.

The longitudinal photon wavelength Ar at the distance R is blueshifted as:

10
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2
M: 1_2GMlz1_G_Ml_l Qﬂ/fl + (7)
Aoo Rc ¢ Rcc 8| Rc c
The photon frequency vr at the distance R is increased as:
2
1 GM1 3|2GM1
Yr o Nl —4 2 - ®)
Voo ) 2GM 1 Rc ¢ 8| Rc c
Re ¢
The period Tr measured by that blueshifted photon wave in the distance R equals:
2
Tr _ 1_2GMlz1_G_M1_12G7M1 )
T Re ¢ Rcc 8| Rc ¢
The amplitude Ar of that blueshifted photon wave expands as:
2
QZQQ_W:;%1+G_M1+§ QGME (10)
A 2T )\ ) 2GM 1 Rc ¢ 8| Rc c
Re ¢

Robert Pound, Glen A. Rebka and J.L. Snider collected data for a small height h where an analogy with the
relativistic Doppler formula can be used. The photons fly from the position 2 towards the position 1:

1+@1 2
v _ cc zl+ﬂl+l[9hl] L (11)
vs ’1_ﬂl cc 2lcec
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and:
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5. Blueshifted Photons on a Circular Path around the Field Mass M - Advanced LIGO Instrument on the
Surface of the Earth

In these experiments the super-elastic double-helix photons have been created on a circular path around the
source of gravity with the mass M. In this case the gravitational field modifies the amplitude of those photons. It
is a very minute effect but thanks to the Great Advanced LIGO instrument we can extract valuable experimental
data to estimate this model.

The amplitude Ar of these photons expands as:

1GM 1 S[GMl] 13

ﬁ:ﬁ%;zl+___+_7,
Ao 2T ) /1 GM 1 2 Rcc 8| Rcc
Rce ¢

The photon wave on a circular path is longitudinally blueshifted as Ar:
2
Ar _ /1_%1z1_1%1_1 GM1 +... (14)
Ao Re ¢ 2 Rcc 8| Rcec
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The photon frequency vr on a circular path is increased as:

2
ﬁ:;zljulG_Ml é%l (15)
Vo ) GM 1 2 Rc¢c 8| Rcec
Rce ¢
The period Tr of that photon on a circular path equal:
2
TR_ 1_G_M1~ _lG_Ml_l GiMl + ... (16)
To Rc ¢ 2 Rcec 8| Rcc

We can make the first test of this concept - we will assume that the gravitational field of our Earth will modify
the amplitude of laser photons on the helical path with the amplitude Ay = Ay/2m. The photons used in the
advanced LIGO instrument have the wavelength Ao = 1064 nm. For the of wavelength difference of the original
photon Ao and the blueshifted photon Ar we should observe some oscillations in the range of 2.327*10°!° m:

1GM 1 1
Ao~ Ar =21 /\0[&_ ]%271' )\0___%2-327*10 ° m (17)
0 2 Rc c

There are many specialists analyzing the signals taken from the advanced LIGO experiments. See the web sites
of the LIGO Project, VIRGO Project and KAGRA Project.

There are two visible strains h; = 5*10!° and h, = 5%102 in the LIGO data. If we multiply those strains by 4000
m (the length of the used Fabry - Pérot cavity) we will get oscillations with the size ~2*107'° m and ~ 2*10-'® m.

It is interesting coincidence of the strain h; = 5*10°" (length difference oscillations ~ 2*¥10°'° m) with the
gravitational action of our Earth on the photons used in the Fabry - Pérot cavity in the advanced LIGO
instrument.

The second strain h, = 5%¥10-22 (length difference oscillations ~ 2*107'® m) might be caused by the gravitation
actions of the Moon and the Sun. We want to pass this model into the hands of experienced Readers of this
Journal.

It will be interesting to compare strains obtained in the near future by KAGRA (located in the tunnel 200 meters
below the Mt. Ikenoyama with a slope 0.3%) with strains obtained by LIGO and VIRGO located on the surface.
There might be difference in the local gravitation fields and in the slopes of those long tubes (Pound - Rebka -
Snider effect).

6. Advanced LIGO Instrument on the Surface of the Earth and KAGRA Located 200 Meters below the
Surface: The Determination of the Gravitational Constant G

There were done enormous experimental works in the field of the determination of the of the gravitational
constant G in the last decade - for reviews see “The Theo Murphy Meeting” (2014), C. Rothleitner and S.
Schlamminger (2017), J. Wu et al. (2019).

There are two Groups working in this field with the Fabry - Pérot cavity - the Wuppertal school (e.g., the Great
PhD Thesis of Achim Schumacher (1999) and Ulf Kleinevop (2002)) and the Great work of the Colorado school
(Harold V. Parks and James E. Faller (2010)).

Akio Kawasaki (2019) proposed to use the Advanced LIGO instrument for the determination of the gravitational
constant big G.

It could be interesting if these Great Experimental Masters working with the Advanced LIGO, VIRGO and
KAGRA could share know-how and instruments with Teams measuring the Big G value. In this co-operation we
might improve the big G accuracy to the range of ppb (parts per billion).

7. Pioneer Anomaly - Blueshifted Pioneer Photons Modified by the Gravitational Fields of Planets in the
Solar System

John D. Anderson and his Team analyzed the Pioneer anomaly - blueshifted photons coming from Pioneers 10
and 11 that could not be explained with the known physics. There is a huge literature on this subject. Pioneers 10
and 11 during their path came close to several planets in the Solar system.

12
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We propose to analyze the effect of gravitational fields of planets in the Solar system on the amplitudes of those
blueshifted photons based on the experience of the Advanced LIGO instrument.

8. CMB Map - the Axis of Evil - Blueshifted CMB Photons Modified by the Gravitational Fields of Objects
in the Solar System

Cosmic microwave background is very well-known phenomenon with some exceptions. E.g., Erich Regener’s
prediction (in 1933) of the microwave background with the T = 2.8 K is not known. E.g., A.K.T. Assis and
M.C.D. Neves (1995).

Based on the data of Teams of COBE, WMAP and Planck Surveyor we know very well the temperature
fluctuations of the CMB. One interesting anomaly is the so-called the “axis of evil” as it was coined by Kate
Land and Jodao Magueijo (2005).

We propose to analyze the effect of gravitational fields of objects in the Solar system on the amplitudes of those
blueshifted photons based on the experience of the Advanced LIGO instrument. The time and position of objects
in the Solar system might draw that “axis of evil” in the CMB map. Cosmic background photons on their long
journey through the Space might be frequently slightly redshifted and blueshifted (see the next Chapter on the
Soldner and Einstein Old Formula).

9. Decomposition of the Old Formula of Soldner and Einstein - the Bending of Light by the Gravitational
Field

Johann Georg von Soldner in 1801 derived one half of the Formula and Albert Einstein in 1916 published the
right complete Formula describing the deflection of the light:

_4GM

0 > (18)
Rec
In our approach we will decompose this Formula as follows:
0 — 2GM l_’_ 2GM l _ V,squesze + Vsqueeze _ tang_’_ tang ~ g_'_g =0 (19)
Rec ¢ Rc ¢ c c 2 2 2 2

The interpretation in words: the blueshifted photons approaching the vertex of the hyperbola - its amplitude
expands with the squeeze rate Vsqueere, behind the vertex the amplitude shrinks with the squeeze rate Vgqueeze. In @
far distance, the photon recovers its original wavelength A and amplitude A, by the redshift. If the photon is
disturbed by another gravitational field, then this process - blueshift + redshift - is repeated. At this moment we
do not know time needed for the full recovery - it can be studied by the Pioneer photons and/or photons from the
microwave background. We do not know how many times this process can be repeated before the photon
becomes “tired”.

10. “Tired” Light after Many Blueshift - Redshift Cycles

It could be interesting to study repeatedly blueshift - redshift transitions of the super-elastic double-helix photons
in our Solar system. Until now there are no experimental data to evaluate this effect. Can it happen that after
many blueshift - redshift cycles the observed photon will be “tired”? (E.g., Fritz Zwicky in 1929).

At this moment we have available the Advanced LIGO instrument with the Fabry - Pérot cavity where we can
bounce laser beam back and forth along the full 4 km length of each arm about 400 times before it is merge with
other beam. We propose to compare strains obtained for “fresh” beams bounced only once with strains obtained
from the “tired” photons.

11. Decomposition of the Old Formula of Paul Gerber - the Anomalous Advance of the Perihelion of
Mercury

Paul Gerber in 1898 derived the correct expression of the Formula for the anomalous advance of the perihelion
of Mercury. Albert Einstein in 1916 published the same Formula describing this event in the Elastic Universe:

_ 67GM
R c

0

where R =, (1 —52) is the semilatus rectum (20)

In our model we assume that redshifted gravitons push the planet while they are longitudinally oriented to the

13
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atoms of that planet. On the other side they brake the planet while they are attached to the atoms by their
amplitudes. We can express this situation in a model by the Equation 21:

Ao 3GM 1
p—mcAr _mc Ar _ mc Ao 1 _ M o /1_SGMl: Re ¢ %3GM1(21)
me Ao me Ao me Ao 3GM 1 Ao Re ¢ 3GM 1 Re ¢
1- - mc 1- —
Rc ¢ 2m Rc ¢
0@2773GM1:277M:271' tana ~ 27 « (22)

Re ¢ c

The anomalous advance of the perihelion of Mercury is caused by the co-operation of super-elastic gravitons that
are trigonometrically organized in the volume of the planet. The squeezing effect of quantum particles might be
behind the mechanism of this experimental observation. The action of this squeezing mechanism influences the
planet motion on the whole ellipse (2m).

12. Conclusions

1. We have combined knowledge of Old Masters, New Masters, and Dissidents in order to newly formulate
events in the gravitational fields.

2. We have defined the squeeze rate of the super-elastic double-helix photons.
3. We have inserted the squeeze rate formula into the Old Formulae of Newton, Soldner, Gerber and Einstein.
4. We have formulated properties of photons in Pound - Rebka - Snider experiments and in the gravitational field.

5. The strains in the LIGO data were interpreted as the influence of the Earth, Moon and Sun on the amplitude of
laser photons.

6. Advanced LIGO might significantly improve the accuracy in the determination of the gravitational constant.

7. Pioneer anomaly can be explained by the action of gravitational fields of planets in our Solar system on the
amplitude of Pioneer photons.

8. The “axis of evil” observed in the CMB map can be explained by the action of gravitational fields of planets
in our Solar system on the amplitude of those cosmic photons.

9. We propose to study repeated blueshift - redshift cycles with photons in our Solar system to check the
“tiredness” of photons. Advanced LIGO instrument can create “tired” photons by their numerous bouncing in the
Fabry - Pérot cavity.

10. Nature might hide Her Beauty in plain sight protected by the mathematical camouflage.

11. Are there some more “hidden curves” in the Plato’s Realm connected to the Photon and Electron Secrets?
How to distinguish the real physical meaning written in those curves from fictious events if both are
mathematically correct? How to work with the mathematical camouflage used by Nature to protect Her Secrets?

12. We want to pass this model into hands of Readers of this Journal better educated in Mathematics and Physics.
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