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Characterisation of Low Frequency Gravitational Waves from Dual RF
Coaxial-Cable Detector: Fractal Textured Dynamical 3-Space

Reginald T. Cabhill

School of Chemical and Physical Sciences, Flinders University, Adelaide 5001, Australia
E-mail: Reg.Cahill@flinders.edu.au

Experiments have revealed that the Fresnel dféeceis not present in RF coaxial
cables, contrary to a previous report. This enables a very sensitive, robust and compact
detector, that is 1st order iforand using one clock, to detect the dynamical space
passing the earth, revealing the sidereal rotation of the earth, together with significant
waveturbulence fects. These are “gravitational waves”, and previously detected by
Cahill 2006, using an Optical-Fibre — RF Coaxial Cable Detector, and Cahill 2009,
using a preliminary version of the Dual RF Coaxial Cable Detector. The gravitational
waves have a/fL spectrum, implying a fractal structure to the textured dynamical 3-
space.

1 Introduction periments show the fierence between Lorentzian Relativity
éLR) and Special Relativity (SR). In LR the length contrac-
tion effect is caused by motion of a rod, say, through the dy-
glamical 3-space, whereas in SR the length contraction is only
gegerspectiveféect, supposedly occurring only when the rod
oving relative to an observer. This was further clarified
n an exact mapping between Galilean space and time co-
rdinates and the Minkowski-Einstein spacetime coordinates
recently discovered [10].

Data from a new gravitational wave experiment is repdtte
revealing a fractal 3-space, flowing past the earth-B00
km/s. The wav@urbulence or “gravitational waves” have
significant magnitude, and are now known to have been
tected numerous times over the last 125 years. The detet}
uses a single clock with RF EM waves propagating throu €
dual coaxial cables, and is 1st orderufc. The detector
is sensitive, simple to operate, robust and compact. It u ) ) . o
the surprising discovery that there is no Fresnel diigce The Michelson mterferometgr, having thg cqllbratlon con-
in coaxial cables, whereas there is in gases, optical fibré@ntk® = (°—1)(n*-2) wherenis the refractive index of the
liquids etc. Data from an analogous detector using opti¢@ht-path medium, has zero sensitivity to EM anisotropy and
fibres and single coaxial cables was reported in 2006 [1, @javitational waves when operated in vacuum-matde ().
Because of the discovery reported herein that detector cGRrtunately the early experiments had air present in the light
bration has now been correctly redetermined. Results frff@hs. A very compact and cheap Michelson interferomet-
Michelson-Morley [3, 4], Miller [5], Torr and Kolen [6] and "¢ anlsotro'py anq grayltatlonal wave detector' may be con-
DeWitte [7], are now in remarkable agreement with the v&tructed using optical fibres [11], but for most fibres V2
locity of absolute motion of the earth determined from NASA&ar room temperature, and so needs to be operated at say
spacecraft earth-flyby Doppler shift data [8,9], all revealing®C- The €7 — 2) factor is caused by the Fresnel drag [12].
light/EM speed anisotropy of some 486fgiin the direction The detection of light speed anisotropy - revealing a flow of
RA=4.29", Dec=-75.0: that speed is~300,000-500 ks SPace past the detector, is how entering an era of precision
for radiation travelling in that direction, and300,006-500 Measurements, as rep_orted herein. These are particularly im-
kmys travelling in the opposite, northerly direction: a signiffortant because experiments have shown large turbulence ef-
cant observed anisotropy that physics has ignored. The aci@gis in the flow, and are beginning to characterise this turbu-
daily average velocity varies with days of the year becausd®ice. Such turbulence can be shown to correspond to what
the orbital motion of the earth - the aberratiafeet discov- are, conventionally, known as gravitational waves, although
ered by Miller, but shows fluctuations over all time scales. NOt those implied by General Relativity, but more precisely

In 2002 it was discovered that the Michelson-Morle§"® revealing a fractal structure to dynamical 3-space.

1887 light-speed anisotropy experiment, using the interfer-
ometer in gas mode, had indeed detected anisotropy, by tak-"Michelson and Morley implicitly assumed thigt = 1, which consid-

ing account of both the Lorentz Iength contractidfeet for erably overestimated the sensitivity of their detector by a factor 4700
. . (air hasn = 1.00029). This error lead to the invention of “spacetime” in
the interferometer arms, and the refractive indéat of the 1905. Miller avoided any assumptions about the sensitivity of his detector,
air in the light paths [3,4]. These gas-mode interferometer @xd used the earth orbiffect to estimate the calibration factiet from his
data, although even that is now known to be incorrect: the sun 3-space inflow
*This report is from the Gravitational Wave Detector Project at Flindecemponent was unknown to Miller. It was only in 2002 that the design flaw
University. in the Michelson interferometer was finally understood [3, 4].

Cahill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector 3
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2 Fresnel Drag

The detection and characterisation of these yiaveulence
effects requires only the development of small and cheap de
tectors, as thesdfects are large. However in all detectors the
EM signals travel through a dielectric, either in bulk or op-
tical fibre or through RF coaxial cables. For this reason it is
important to understand the so-called Fresnel dféece In
optical fibres the Fresnel dradfect has been established, as
this is important in the operation of Sagnac optical fibre gy- _, |
roscopes, for only then is the calibration independent of the
fibre refractive index, as observed. The Fresnel dféece
is a phenomenological formalism that characterises fileete
of the absolute motion of the propagation medium, say a di
electric, upon the speed of the EM radiation relative to tha
medium.

The Fresnel drag expression is that a dielectric in abso
lute motion through space at speedelative to space itself,
causes the EM radiation to travel at speed

c 1
V() = n +ofl- n2 (1) Fig. 1: South celestial pole region. The dot (red) at=R429',
Dec=-75°, and with speed 486 kfs, is the direction of motion of the

wrt the dielectric. wheiv andy have the same direction. Heré’mar system through space determined from spacecraft earth-flyby
X oppler shifts [9], revealing the EM radiation speed anisotropy. The

n is the dielectric refractive index. The 2nd term is known %

the F ld ina to show that th ina diel ick (blue) circle centred on this direction is the observed velocity
€ rresnel drag, appearing to show that the moving QI€l§ee ., for diterent days of the year, caused by earth orbital mo-

Fric “dragst’ the EM radiation, a't_hOL%gh this is a misleadingy, ang sun space inflow. The corresponding results from Miller
interpretation; see [13] for a derivatianif the Fresnel drag gas-mode interferometer are shown by 2nd dot (red) and its aber-
is always applicable then, as shown herein, a 1st ordefcin ration circle (red dots) [5]. For March the velocity is RA. 75",
detector requires two clocks, though not necessarily synchbee=-76.6, and with speed 499.2 kisy see Table 2 of [9].
nised, but requiring a rotation of the detector arm to extract
the v-dependent term. However, as we show herein, if the o ) o
Fresnel drag is not present in RF coaxial cables, then a W@vepacket. This is most easily done by maximising the
tector 1st order inv/c and using one clock, can detect anBroper travel timer:
characterise the dynamical space. In [13] it was incorrectly
concluded that the Fresneffect was present in RF coaxial vﬁ(ro(t),t)
cables, for reasons related to the temperatffezts, and dis- = fdt 1- 2 ®)
cussed later.

wherevg(ro(t),t) = vo(t) — v(ro(t),t), is the velocity of the
3 Dynamical 3-Space wave packet, at positiomg(t), wrt the local space — a
We briefly outline the dynamical modelling of 3-space. fjeo-Lorentzian Relativity fect. This ensures that quantum

involves the space velocity fieldr, t), defined relative to an WaVes propagating along neighbouring paths are in phase, and
observer's frame of reference. so interfere constructively. This maximisation gives the quan-

tum matter geodesic equation figy(t)

ov a 2 2 _
V.(E+(v-V)V)+§((trD) ~tr(D)?) + .. = ~47Gp  (2) 1o T e 1d (¥ o
at vZ 2dt| c?
Vxv = 0andD;j = dvdx;. The velocity fieldv de- 1- =

scribes classically the time evolution of the substratum quan-

tum foam. The bore holg anomaly data has revealed= with g = dv,/dt = d?r,/dt2. The 1st term ing is the Eu-
1/137, the fine structure constant. The matter acceleratign space acceleratioa, the 2nd term explains the Lense-
is found by determining the trajectory of a quantum matthirring effect, when the vorticity is non-zero, and the last
“The Fresnel Drag in (1) can be “derived” from the Special Relativit?erm explalns the precession of Orblts'. While the .VeIOCIty
velocity-addition formula, but thereis the speed of the dielectric wrt to thell€ld has been repeatedly detected since the Michelson-

observer, and as well common to both dielectrics and coaxial cables.  Morley 1887 experiment, the best detection has been using

4 Cabhill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector
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Fig. 2: Schematic layout for measuring the one-way speed of ligh 2 » o %0 100
in either free-space, optical fibres or RF coaxial cables, without re Local Sidereal Time — hrs
(N

quiring the synchronisation of the clocks andC,: herer is the
unknown dfset time between the clocky. is the speed of EM ra- /“ ﬁ&\

diation wrt the apparatus, with or without the Fresnel drag in (1),
andv is the speed of the apparatus through space, in direétion s
DeWitte used this technique in 1991 with 1.5 km RF cables and Cep_
sium atomic clocks [7]. In comparison with data from spacecraft
earth-flyby Doppler shifts [9] this experiments confirms that there is _3

20 40 60 80 100 120

Local Sidereal Time - hrs

the spacecraft earth-flyby Doppler shift data [9], see Figliy 3. 1op: Data from the 1991 Dewitte NS horizontal coaxial
The above reveals gravity to be an emergent phenomeggfle experiment. = 1.5 km, n = 1.5, using the arrangement
where quantum matter waves are refracted by the time ggown in Fig. 2. The time variation of 28 ns is consistent with
pendent and inhomogeneous 3-space velocity field. aFhethe Doppler shift results with speed 500 jgmbut using Dee-65°:
term in (2) explains the so-called “dark matterffexts: if the month for this data is unknown, and the vertical red lines are at
a — 0 andvr/c — 0 we recover Newtonian gravity, for therRA=5". If a Fresnel dragfect is included the speed would have to

V.-g = —4nGp [12]. Note that the relativistic term in (4) arise€ 1125 kiys, in disagreement with the Doppler shift data, demon-

from the quantum matter dynamics — not from the space (ﬂt,r_ating that there is no Fresnel drag in coaxial cables. Bottom: Dual
namics coaxial cable detector data from May 2009 using the technique in

Fig. 5 and without loopingL = 20 m, Doppler shift data predicts
4 Gravitational Waves: Dynamical Fractal 3-Space Dec= —77, v = 480 ks giving a sidereal dynamic range of 5.06

ps, very close to that observed. The vertical red lines are at3RA
Eqgn. (3) for the elapsed proper time maybe written iffiedi |n both data sets we see the earth sidereal rotatitattetogether
ential form as with significant wavgiurbulence #ects.

s

N B O B N W

no Fresnel dragféect in RF coaxial cables.

1

2 _ g2 4 _ 2 _ v
dr® = dt c2 (dr(®) = v(r(9), HdY” = g LJdx'dx” (5) of Fig. 2 the actual travel timgg from A to B is determined

o . . . by
which introduces a curved spacetime metjg for which _
the geodesics are the quantum matter trajectories when freely V(vcose))tas = L+ vcosf)tas _ (6)_
propagating through the dynamical 3-space. Gravitationgfere the 2nd term comes from the eBdnoving an addi-
wave are traditionally thought of as “ripples” in the spacé&ional distance cosg)tap during time intervatag. Then
time metricg,,. But the discovery of the dynamical 3-space L

nL cos@)L
—+ﬂ+..

means that they are more appropriately understood to be tur-tag = = > ©)
bulence &ects of the dynamical 3-space vectotecause it V(vcosf)) —vcosf) ¢ ¢
is v that is directly detectable, whereasg is merely an in- L nL wvcos@)L

) . tCD: =— - — 4+ .. (8)
duced mathematical artefact. When the matter depsity0, V(v cos@)) + vcosf) c c2

(2) will have a time-dependent fractal structured solutions, &s using (1), i.e. assuming the validity of the Fresnfet

Lhere_ ISho fl_engt: scaled_The mel:l‘!len;e ffects reported and expanding to 1st oderiric. However if there is no Fres-
erein confirm that prediction, see Fig. 9. nel drag &ect then we obtain

5 First Order inv /c Speed of EMR Experiments L nL  vcos@)Ln?
; . tag= -
Fig. 2 shows the arrangement for measuring the one-way AB V(vcosg)) —vcosP) ¢ - c2 ©)
speed of light, either in vacuum, a dielectric, or RF coaxial )
cable. It is usually argued that one-way speed of light mea- 1, = L _nL _vcosp)Ln® (10)

surements are not possible because the cl6glksdC, can- ~ V(vcos@))+vcosp) ¢ c?
not be synchronised. However this is false, and at the sameThe important observation is that théc terms are inde-
time shows an important consequence of (1). In the upper paghdent of the dielectric refractive indaxn (7) and (8), but

Cahill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector
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Fig. 5: Because Fresnel drag is absent in RF coaxial cables this dual

cable setup, using one clock, is capable of detecting the absolute mo-

-2 tion of the detector wrt to space, revealing the sidereal rotafiecte

as well as waviurbulence #ects. In the 1st trial of this detector this

: . " " " arrangement was used, with the cables laid out on a laboratory floor,

Local Sidereal Time - hrs and preliminary results are shown in Figs. 3. In the new design the

cables in each circuit are configured into 8 loops, as in Fig. 6, giv-
ingL = 8x 1.85 m= 148 m. In [1] a version with optical fibres

Fig. 4: Data from the 1981 Torr-Kolen experiment at Logan, Utah pjace of the HJ4-50 coaxial cables was used, see Fig. 11. There

[6]. The data shows variations in travel times (ns), for local sidgse optical fibre has a Fresnel drafjeet while the coaxial cable

real times, of an RF signal travelling through 500 m of coaxial cgq not. In that experiment optical-electrical converters were used to

ble orientated in an EW direction. The red curve is siderfaice modulatégdemodulate infrared light.

prediction for February, for a 3-space speed of 480skfrom the

direction, RA=5", Dec=—70".

Phase - ns
o
L

volved two Rb clocks placed approximately 500 m apart with
tﬁg MHz sinewave RF signal propagating between the clocks
via a nitrogen filled coaxial cable buried in the ground and
maintained at a constant pressure~@fpsi. Torr and Kolen

%bserved variations in the one-way travel time, as shown in

have am? dependence in (9) and (10), in the absence of
Fresnel drag féect.
If the clocks are not synchronised thig is not known,

but by changing direction of the light path, that is varyin . ) D
9, the magnitude of the 2nd term may be separated from 4 by the datq points. The thepreucal predictions for the
orr-Kolen experiment for a cosmic speed of 480/&ifmtom

magnitude of the 1st term, amcnd its direction determmed.%? direction, RAS". Dec=-70°, as shown in Fig. 4. The

The clocks may then be synchronised. For a small deteclor L Fect d tyically. at th
the change i can be achieved by a direct rotation. Resugaxmunﬂmwmum ects occurred, lypically, at the pre-
t

(7) and (8), or (9) and (10), have been exploited in vario gcted times. Torr and Kolen reported fluctuations in both
detector désigns ' e magnitude, from 1-3 ns, and time of the maximum varia-

tions in travel time, just as observed in all later experiments,
6 DeWitte 1st Order in v/c Detector namely wave fects.

The DeWitteL = 1.5 km RF coaxial c.able experiment, Brusy  pual RE Coaxial Cable Detector

sels 1991, was a double 1st ordermjit detector, using the

scheme in Fig.2, and employing 3 Caesium atomic clocksTdte Dual RF Coaxial Cable Detector exploits the Fresnel

each end, and overall measuring — tcp. The orientation drag anomaly, in that there is no Fresnel dréige in RF

was NS and rotation was achieved by that of the earth [7]. coaxial cables. Then from (9) and (10) the round trip travel
time is, see Fig. 5,

2vcos@)Ln?

> (11)

tas—tcp = 2nL  vcos@)L(nZ — n2)
— 1 2.

> (12)

tas +1cp =
The dynamic range of cad(is 2 sin(l — 8) cos¢), caused

by the earth rotation, whergis the latitude of the detectorwheren; andn; are the &ective refractive indices for the
location, 3 is the local inclination to the horizontal, heBe= two different RF coaxial cables, with two separate circuits
0, ands is the declination ofr. The data shows remarkableo reduce temperaturefects. Shown in Fig. 6 is a photo-
agreement with the velocity vector from the flyby Dopplejraph. The Andrews Phase Stabilised FSJ1-50Arhas
shift data, see Fig. 3. However if there is Fresnel drag in thg 9, while the HJ4-50 has, = 1.11. One measures the
coaxial cables, there would be mé factor in (11), and the travel time diference of two RF signals from a Rubidium
DeWitte data would give a much larger speed 1125 knis,  frequency standard (Rb) with a Digital Storage Oscilloscope

in strong disagreement with the flyby data. (DSO). In each circuit the RF signal travels one-way in one
| , type of coaxial cable, and returns via &drent kind of coax-
7 Torr and Kolen 1st Order in v /c Detector ial cable. Two circuits are used so that temperatifeces

A one-way coaxial cable experiment was performed at tbancel - if a temperature change alters the speed in one type
Utah University in 1981 by Torr and Kolen [6]. This in-of cable, and so the travel time, that travel time change is the

6 Cabhill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector
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Fig. 6: Photograph of the RF coaxial cables arrangement, based updn8®%m lengths of phase stabilised Andrew HJ4-50 coaxial cable.
These are joined to 16 lengths of phase stabilised Andrew FSJ1-50A cable, in the manner shown schematically in Fig. 5. The 16 HJ4-50
coaxial cables have been tightly bound intoxad4array, so that the cables, locally, have the same temperature, with cables in one of the
circuits embedded between cables in the 2nd circuit. This arrangement of the cables permits the cancellation of temfieratiia di

effects in the cables. A similar array of the smaller diameter FSJ1-50A cables is located inside the grey-coloured conduit boxes.

same in both circuits, and cancels in thffelience. The travel this At time series was subtracted from the data, leaving the

time difference of the two circuits at the DSO is actual required phase data. This is particulafigeive as the
T temperature variations had a distinctive signature. The result-
At = 2vcos@)L(ny — n)) . (13) ing data is shown in Fig.8. In an earlier test for the Fresnel
c? drag dfect in RF coaxial cables [13] the technique for remov-

ing the temperature induced timing errors was inadequate, re-
sulting in the wrong conclusion that there was Fresnel drag in
RF coaxial cables.

If the Fresnel dragfeect occurred in RF coaxial cables
we would use (7) and (8) instead, and then the- n3 term
is replaced by 0, i.e. there is no 1st order term.ifhat is
contrary to the actual data in Figs. 3 and 7. 10 Dual RF Coaxial Cable Detector: Data

The preliminary layout for this detector used cables laid i i
out as in Fig.5, and the data is shown in Fig.3. In the corh?® Phase data, after removing the temperatiiects, is

pact design the Andrew HJ4-50 cables are cut intol885 m shown in_ Fig. 8 (top), with the data compared with pr_edictions
shorter lengths in each circuit, corresponding to a net lendfh the sidereal ect only from the flyby Doppler shift data.
of L = 8 x 1.85 = 148 m, and the Andrew FSJ1-50A ca’'s Well that data is separated into two frequency bands (bot-
bles are also cut, but into longer lengths to enable joinirfg™): SO that the sidereaffect is partially separated from the

However the curved parts of the Andrew FSJ1-50A cables
contribute only at 2nd order in/c. The apparatus was hor- Fractal Wave Spectrum
izontal, 3 = 0, and orientated NS, and used the rotation of 30—+
the earth to change the angleThe dynamic range of ca#( [
caused by the earth rotation only, is again 2&iA(3) cosE), [
wherel = —35° is the latitude of Adelaide. Inclining the de- 25|
tector at angl@ = A removes the earth rotatioffect, as now i
the detector arm is parallel to the earth’s spin axis, permitting
a more accurate characterisation of the wefeots.

9 Temperature Effects

1.5

Logl|Ampl]

The cable travel times and the DSO phase measurements
temperature dependent, and theffeats are removed from I
the data, rather than attempt to maintain a constant temper Lo
ture, which is impractical because of the heat output of the R [
clock and DSO. The detector was located in a closed room il
which the temperature changed slowly over many days, witt
variations originating from changing external weather driven I
temperature changes. The temperature of the detectorw. ggploo v v 0o v v v v v 0 v 0 000 00
measured, and it was assumed that the timing errors were pr -25 -0 -15 -10  -03
portional to changes in that one measured temperature. The Log[f] (mHz)

timing errors were some 30ps, compared to the true signal of

some 8ps. Because the temperature timing errors are meigh7: Log-Log plot of the data (top) in Fig. 7, with the straight
larger, the temperature inducAt = a+bAT was fitted to the line beingA o« 1/f, indicating a 1f fractal wave spectrum. The
timing data, and the cdigcientsa andb determined. Then interpretation for this is the 3-space structure shown in Fig. 9.

0.5
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Fig. 8: Top: Travel time dferences (ps) between the two coaxial cable circuits in Fig. 5, orientated NS and horizontal, over 9 days (March
4-12, 2012, Adelaide) plotted against local sidereal time. Sinewave, with dynamic range 8.03 ps, is prediction for siderdéaire

flyby Doppler shift data for RA2.75" (shown by red fudicial lines), Dec76.6, and with speed 499.2 kisy see Table 2 of [9], also
shown in from Fig. 1. Data shows sidereéfleet and significant wayirbulence #&ects. Bottom: Data filtered into two frequency bands
34x10°mHz < f <0.018 mHz (814 h > T > 153 h) and 0018 mHz< f < 0.067 mHz (153 h > T > 4.14 h), showing more clearly

the earth rotation sidereaffect (plus vIf waves) and the turbulence without the siderffate Frequency spectrum of top data is shown in

Fig. 7.

gravitational wave fect,viz 3-space wavéurbulence. Being
1st order inv/c it is easily determined that the space flow is
from the southerly direction, as also reported in [1]. Miller
reported the same sense, i.e. the flow is essentially from S t
N, though using a 2nd order detector that is mof@alilt to
determine. The frequency spectrum of this data is shown in
Fig. 7, revealing a fractal/ff form. This implies the fractal
structure of the 3-space indicated in Fig. 9.

11 Optical Fibre RF Coaxial Cable Detector

An earlier 1st order im/c gravitational wave detector design
is shown in Fig. 11, with some data shown in Fig. 10. Only
now is it known why that detector also worked, namely that
there is a Fresnel dragdfect in the optical fibres, butnotinthe £
RF coaxial cable. Then the travel timefdrence, measured
at the DSO is given by Fig. 9: Representation of the fractal wave data as a revealing the
fractal textured structure of the 3-space, with cells of space having
slightly different velocities, and continually changing, and moving
wrt the earth with a speed 8600 knys.

2vcosp)L(n? — 1
oo 2D

(14)

wheren; is the dfective refractive index of the RF coaxial
cable. Again the data is in remarkable agreement with th&jiewed in the light of the recent experiments and flyby data.
flyby determined. Shown in Fig. 12 (top) is Miller data from September 16,

_ 1925, #40 Local Sidereal Time (LST) - an average of data
12 2nd Order in v/c Gas-Mode Detectors from 20 turns of the gas-mode Michelson interferometer. Plot
It is important that the gas-mode 2nd ordewfic data from and data after fitting and then subtracting both the tempera-
Michelson and Morley, 1887, and from Miller, 1925, be ture drift and Hicks &ects from both, leaving the expected si-

8 Cabhill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector
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erable fluctuations, from hour to hour, and also day to day,
as this is a composite day. The dashed curve shows the non-
fluctuating best-fit siderealffiect variation over one day, as
the earth rotates, causing the projection onto the plane of the
interferometer of the velocity of the average direction of the
Fig. 10: Phase dlierence (ps), with arbitrary zero, versus local timaPace flow to change. The predicted pr01e<_:ted S|derea_1l speed
data plots from the Optical Fibre - Coaxial Cable Detector, s¥8ation for Mt Wilson is 251 to 415 kys, using the Casinni

Fig. 11 and [1, 2], showing the sidereal tim@eet and significant flyby data and the STP air refractive indexro# 1.00026 ap-
waveturbulence fects. The plot (blue) with the most easily identipropriate atop Mt. Wilson, and the njfinax occur at approx-

fied minimum at~17 hrs local Adelaide time is from June 9, 200dmately 5hrs and 17hrs local sidereal time (Right Ascension).
while the plot (red) with the minimum at8.5 hrs local time is from For the Michelson-Morley experiment in Cleveland the pre-
August 23, 2006. We see that the minimum has moved forwardditted projected sidereal speed variation is 239 to 46%km
time by approximately 8.5hrs. The expected sidereal shift for thgote that the Cassini flyby in August gives a RA6.15",

65 day diference, without wavefkects, is 4.3 hirs, to which must begjgse to the RA apparent in the above plot. The green data
added another1h from the aberrationfects shown in Fig. 1, giv- pqints, showing daily fluctuation bars, &tand 13, are from

ing 5.3hrs, in agreement with the data, considering that on individ . A - .
days the mifmax fluctuates by-2hrs. This sidereal time shift is a'fﬁle Michelson-Morley 1887 data, from averaging (excluding

critical test for the detector. From the flyby Doppler data we have fgply the July 8 data for7because it has pooy!$), and with

August RA=5", Dec=-7C", and speed 478 kis, see Table 2 of [9], S&Me rms error analysis. The fiducial time lines are"at 5
the predicted sidereaffect dynamic range to be 8.6 ps, very clos@nd 17. The d_ata |nd|§atgs the presence of tqrbulence_ln the
to that observed. 3-space flow, i.e gravitational waves, being first seen in the

Michelson-Morley experiment.

10 — ‘ ' ‘ ‘ average of 6 turns, at"1.ST on July 11, 1887, is shown in
Fig.12 (bottom). Again the rms error is remarkably small. In
51 1 both cases the indicated speedyis the 3-space speed pro-
h LA \ /\ A /,m\q jected onto the plane of the interferometer. The angle is the
0 ‘ I azimuth of the 3-space speed projection at the particular LST.
a U \f Fig. 13 shows speed fluctuations from day to day significantly
-5 \ 1 exceed these errors, and reveal the existence of 3-space flow
turbulence - i.e gravitational waves. The data shows consid-
= 170 4 '\A i
0 5 10 15 20

hours

D Optical fibre c i
@*@ ~ 13 Conclusions
Q ‘ FSI1-50A 9 . .
N S The Dual RF Coaxial Cable Detecto, exploits the Fresnel drag
@::E_ > — anomaly in RF coaxial cablesiz the drag &ect is absent in
A FSJ1-50A éﬁ such cables, for reasons unknown, and this 1st orderdn

« L . detector is compact, robust and uses one clock. This anomaly
now explains the operation of the Optical-Fibre - Coaxial Ca-
Fig. 11: Layout of the optical fibre - coaxial cable detector, witil® Detector, and permits a new calibration. These detectors
L = 5.0 m. 10 MHz RF signals come from the Rubidium atomidave confirmed the absolute motion of the solar system and
clock (Rb). The Electrical to Optical converters (EO) use the RRe gravitational wavefBects seen in the earlier experiments
signals to modulate 1.3m infrared signals that propagate througbf Michelson-Morley, Miller, DeWitte and Torr and Kolen.
the single-mode optical fibres. The Optical to Electrical converteggost significantly these experiments agree with one another,
(OE) demodulate that signal and give the two RF signals that finadlyid with the absolute motion velocity vector determined from
reach the Digital Storage Oscilloscope (DSO), which measures t@bcecraﬁ earth-flyby Doppler shifts. The observed signifi-
phase dference. The keyfEects are that the propagation speeqs,n; wavgrurbulence ects reveal that the so-called “gravi-

thr(.)ugh the Coax'a.l cables and optical f'pres respoffigreintly ' tational waves” are easily detectable in small scale laboratory
their absolute motion through space, with no Fresnel drag in ¢ Stectors, and are considerably larger than those predicted b
coaxial cables, and Fresnel drateet in the optical fibres. Without ’ ylarg P y

this key diference this detector does not work. GR. These ffects are not detectable in vacuum-mode Michel-
son terrestrial interferometers, nor by their analogue vacuum-
mode resonant cavity experiments.

nusoidal form. The error bars are determined as the rms errorThe new Dual RF Coaxial Cable Detector permits a de-

in this fitting procedure, and show how exceptionally sma#iled study and characterisation of the waffeets, and with

were the errors, and which agree with Miller's claim for théhe detector having the inclination equal to the local latitude

errors. Best result from the Michelson-Morley 1887 data - #éime earth rotation féect may be removed, as the detector is

Cahill R.T. Characterisation of Low Frequency Gravitational Waves from Dual RF Coaxial-Cable Detector 9
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Synchronous Measurements of Alpha-Decay df°Pu Carried out at North Pole,
Antarctic, and in Puschino Confirm that the Shapes of the Respective Histograms
Depend on the Diurnal Rotation of the Earth and on the Direction
of the Alpha-Particle Beam

S. E. Shnol¥1, M. E. Astashey, I. A. Rubinshteir, V. A. Kolombet, S. N. Shapovaloy B. I. Bokalenkd,
A.A. Andreevd, D. P. Kharakoz, I.A. Melnikov!
*Institute of Theoretical and Experimental Biophysics, Russ. Acad. Sciences. E-mail: shnoll@mail.ru (Simon E. Shnoll)
TSkobeltsyn Institute of Nuclear Physics, Moscow State University. E-mail: iarubinst@mail.ru (llia A. Rubinstein)
fArctic and Antarctic Research Institute
$Physics Department, Moscow State University
IPuschino Institute for Natural Sciences
Ishirshov Institute of Oceanology, Russ. Acad. Sciences

Dependence of histogram shapes from Earth diurnal rotation, and from direction of
alpha-particles issue &°Pu radioactive decay is confirmed by simultaneous measure-
ments of fluctuation amplitude spectra — shapes of corresponding histograms. The
measurements were made with various methods andfiereint places: at the North
Pole, in Antarctic (Novolazarevskaya station), and in Puschino.

1 Introduction

Fine structure of an amplitude fluctuation spectrum (i.e., that
of “data spread”) can be determined during measurements of
different nature changes with the Earth rotation around its
axis and its movement along its orbit.

This follows from the regular changes in the shape of the
respective histograms with diurnal and annual periods. Well-
defined periods are observed: those of “stellar” (1,436 min-
utes) and “solar” (1,440 minutes) days, “calendar” (365 av-
erage solar days), “tropical” (365 solar days 5 hours 48 min-
utes) and “sidereal” (365 days 6 hours 9 minutes) years [1].

Experiments with collimators that allow studies of alpha- Fig. 1: Measuring device at North Pole.
particle beams with definite directions indicate that this regu-
larity is related to non-uniformity (anisotropy) of space [1, 65ciences (ITEB RAS) and Arctic & Antarctic Res. Inst.

Dependence on the diurnal Earth rotation shows in highARI), when twenty-four-hour measurements 61°Pu
probability of shape similarity of histograms obtained durirgpha-decay with a counter without collimator were carried
measurements infierent locations at the same local time, asut continuously during several days in a North Pole expedi-
well as in the disappearance of diurnal periods near the Nditin on the “Akademik Fedorov” research vessel.

Pole [2]. However, together with synchronous changes in his- However, the ship was not able to come closer than lati-
togram shapes according to the local time, some experimentie 82 North to the North Pole. But even this incomplete
show changes in histogram changes simultaneously accaigproaching to the North pole has shown almost complete
ing to an absolute time [2]. It was discovered that synchrdisappearance of diurnal changes in the histogram shapes that
nism with regard to absolute time (e.g. during measuremewksre observed during the same period of time in Puschino
in Antarctic and in Puschino, Moscow Region) observed dytatitude 54 North) [2].

ing measurements of alpha-decay?8iPu, depends on the  In 2003, we found out that diurnal changes in histogram
spatial orientation of the collimators [1, 3, 5]. shapes also disappear when alpha-radioactivity is measured

In order to study dependences of the absolute synchngth collimators that issue alpha-particle beams directed to-
nism phenomenon, experiments carried out near the Nosthrds the Pole star. This indicated that histogram shapes de-
Pole, which would minimizeféects of the Earth’s diurnal ro-pend on a space direction of a process[1, 6].
tation, were required,. This conclusion was later repeatedly confirmed by exper-

The first such attempt was undertaken in 2001 by joimhents with collimators directed westward, eastward, north-
efforts of Inst. Theor. & Experim. Biophysics of Russ. Acadvard, or rotated in the horizontal plane counterclockwise with

S. E. Shnoll et al. Synchronous Measurement%fu Alpha-Decay 11
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Fig. 2: During the**°Pu alpha-decay measurements at the North Pole,ffaetef the daily period disappearance is more pronounced

for the vertical detector (device no. 3) than for the horizontal one (device no.4). For comparison, daily period is shown for synchronous
measurements in Puschino with a westward-directed collimator (device no. 2). The abscissa axis shows minutes. The ordinate axis show
the number of the similar pairs obtained during this period with a total number of the compared rows of 360.

periods of 1, 2, 3, 4, 5, 6, 12 hours. The histogram shaparticle detectors constructed by one of the authors (l. A. Ru-
changed with the respective periods. binshtein) with and without collimators [6] and registration
In 2011, we were able to carry out synchronous expesiystem constructed by M. E. Astashev (see [7]).
ments orf**Pu alpha-decay using ninefidirent devices, two  The main characteristics of the devices used in this study
of which were located at the North Pole during the periade given in Table 1.
of work at the Pan-Arctic ice drifting station (latitude ‘891 Because of special complications presented by the condi-
— 89 13 North, longitude 12134 —140 20 East), one in tions at the North Pole (no sources of electricity, significant
Antarctic (the Novolazarevskaia station, latitude Bbuth, temperature variations) a special experimental system with
longitude 12 East), and six more havingfiirent collima- autonomous electricity source, thermostat, and time record-
tors in Puschino (latitude 834orth, longitude 37 East). ing was created by M. E. Astashev. This device contained two
As a result of this project, we were able to confirm thiedependent alpha-particle counters (l. A. Rubinshtein), one
conclusion that histogram shapes depend on the diurnal raligected upwards and another one directed sidewards, which
tion of the Earth, and to show that, when alpha-particle beavere combined with a special recording system.
is directed along the meridian, the histogram shape changesA system based on the computing module Arduino Nano
synchronously from the North Pole to the Antarctic. V.5 [7-1] was used for registering the signals from the alpha-
, particle counter. The software provided all service functions
2 Materials and methods for impulse registration, formation of the text data for the
The device was installed on the surface of drifting ice nefigish card, obtaining the time data, regulation of the heater,
the geographic North Pole (Fig. 1) and worked continuousijstaining the temperature and the battery charge data. The
since April 5, 11 till April 12, 11, until its accumulators weredata were recorded onto a 1 Gb microSD card, and the func-
out of charge. tion library Fat16.h, real time clock were implemented using
The measurement results obtained at the North Pole sitie® DS1302 chip [7-2] with a lithium battery CR2032 inde-
April 5, 11 till April 12, 11 were analyzed in the ITEB RASpendent power supply [7-3]. Power supply of the registering
in Puschino. The analysis was, as usual, comparison of lsgstem and alpha-particle counters was provided by four wa-
togram shapes for measurements made witleint devices. terproof unattended geleous lead batteries of 336hvibtal
A detailed description of the methods of histogram construsapacity [7—3]. To provide working conditions for the bat-
tion and shape comparison can be found in [1]. teries and stability of the system, a 12 W electric heater with
This paper is based on the results obtained from the pidse-duration control and temperature detector AD22100
multaneous measurements of alpha-activity offfeu sam- was added [7—4]. Pulse counters were implemented by pro-
ples with the activity of 100-300 registered decay events pessing external hardware interruptions of the computing
second using 9 tlierent devices with semiconductor alphanodule. The data were recorded onto the card as plain text.

12 S. E. Shnoll et al. Synchronous Measurement$®®u Alpha-Decay



July, 2012 PROGRESS IN PHYSICS Volume 3

Number | Device type Coordinates The expected purpose, i.e. registration of the
histogram shape changes caused by:

1 Collimator, directed eastward Puschino, lat. 54North, long. 37 East | diurnal Earth rotation

2 Collimator, directed westward Puschino, lat. 54North, long. 37 East | diurnal Earth rotation

3 Flat detector without collimator, dii North Pole Earth circumsolar rotation
rected “upwards”

4 Flat detector without collimator, di{ North Pole combined, diurnal and circumsolar, Earth
rected “sidewards” rotation

5 Collimator, directed towards the Puschino, lat. 54North, long. 37 East | circumsolar Earth rotation
Polar Star

6 Polar Star directed collimator-free Puschino, lat. 54North, long. 37 East | combined, diurnal and circumsolar, Earth
flat detector rotation

7 Sun directed collimator, clockwise Puschino, lat. 54North, long. 37 East | circumsolar Earth rotation
rotation

8 Collimator-free flat detector, dii Puschino, lat. 54North, long. 37 East | combined, diurnal and circumsolar, Earth
rected “upwards” rotation

9 Horizontal collimator, directed Puschino, lat. 54North, long. 37 East | combined, diurnal and circumsolar, Earth
northward rotation

Table 1: The devices for the measurement¥¥u alpha-decay used in this study.

3 Results the high probability of the histogram similarity if they are
; ; ; measured simultaneously at the same absolute time using a
3.1 Daily periods of the h!stogrgm shape changes de_vertical detector at the Nyorth Pole and a Pole Star-directgd
pend on the detector orientation _ . ) . .

detector with a collimator in Puschino (Fig. 3A, B)
Fig.2 shows that measurement 8PPu alpha-activity in  Dependence of the synchronism with regard to the abso-
Puschino with a westward-directed collimator (device no. ke time on the spatial orientation of the detectors was partic-
leads to appearance of similar histograms with two cleatlarly clearly revealed during comparison of the histograms
distinguished periods, which are equal to a sidereal dgyhstructed on the basis 3PPu alpha-activity measurements
(1,436 min) and a solar day (1,440 min). During measuli@-Antarctic, at the North Pole, and in Puschino.
ments at the North Pole with flat detectors, daily periods al- |n Fig. 4 A and B, we can see high probability of absolute
most disappear. It can be noticed, however, that daily pefynchronism for measurements performed on April 8, 2011
ods are slightly more pronounced for the flat detector directgdd on April 9, 2011 in Antarctic (no. 8) with a vertical de-
sidewards (horizontally; device no. 4). The periods disapp&aétor located at the North Pole (no. 3), and in Puschino with
for measurements at the North Pole with a detector direc@ao"imator directed at the Sun (no_ 7) There is no Synchro_
upwards (vertically; device no 3). nism for experiments with a horizontal detector at the North

Dependence of thefiects observed at the North Pole opgle (no.4) and detector in Antarctic (no. 8).

the detector orientations, which was revealed while Iooking Therefore, during measurements at the North Pole with a
for the diurnal periods, indicates that thesEeets were not vertical detector, or with collimator-equipped detectors aimed
caused by any influence by some “geophysic” impacts on #ethe Sun or at the Pole Star in Puschino, that is both de-
studied processes or on the measurement system. Not l@gétors cannot depend upon Earth diurnal rotation, there was
tion of the device but rather orientation of the detector detei absolute synchronism of the histogram shape change with
mines the outcome. A similar result was observed for tWgstogram shape changes in Antarctic.
other Pole Star-directed detectors in Puschino, one of which Another illustration of the role of detector orientation for
was flat and another had a collimator (data not shown). Tie measurements at the North Pole is given in Fig.5. Ab-
main efect, disappearance of the daily period, was signifolute synchronism of the histogram shape change is more
cantly more pronounce with a collimator-equipped detectopronounced for comparison of t&&°Pu alpha-activity mea-

surements in Puschino with a collimator constantly directed

3.2 The absolute time synchronism of the changes in theat the Sun and at the North Pole with a vertically-directed
histogram shapes, in the***Pu alpha-activity mea- cqjlimator.

surements in Antarctic, at the North Pole and in Pu-
schino depends on the orientation of the detectors 4 Discussion

The main role of the spatial orientation rather than geographike results of the present study confirm that the changes in
cal localization in the studied phenomena is clearly seen froine histogram shape depend on the diurnal rotation of the

S. E. Shnoll et al. Synchronous Measurement%fu Alpha-Decay 13
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corresponding numbers of similar pairs

corresponding numbers of similar pairs

2
3
. .. . . 4
number of intervals between similar histograms, minutes

Fig. 3: Two experiments were performed on April 8, 2011(A) and April 9, 2011(B). High probability of the histogram shape similarity at
the same absolute time is observed for measurements in Puschino using Pole Star-directed detector with a collimator (device no.5) and &
the North Pole with a vertical detector (device no. 3). There is no similarity during similar measurements in Puschino (the same device
no.5) and at the North Pole with a horizontal detector (device no.4). X-axis is numbers of intervals between similar histograms, min.;
Y-axis is correspondent numbers of similar pairs.

Earth and that this dependence is caused by anisotropy oftoue, are caused by the movement of the laboratory with the
space. Daily periods of the changes in the histogram shapesth along the solar orbit, and synchronism with regard to
are not observed when alpha-particle beams are parallel tottteeabsolute time is caused by Earth rotations. This conclu-
Earth axis. sion should be a subject of additional studies.

Absolute synchronism of the changes in the histogram
shapes is observed in experiments with collimators directedigiknowledgements
the Pole Star and at the Sun in Puschino (latitudieNdrth) . . ' .
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North) with a “vertical” detector only (no. 3). There is n)}b}. B. Zimin. We are grateful to M. N. Kondrashova for im-

absolute synchronism with the "horizontal” counter (no. 4 ortant discussions, interest and friendly support. We also

By analogy, absolute synchronism of the changes in the his-

. A ratefully acknowledge important discussions of the research
togram shapes for measurements in Antarctic is obser . ; .
. « ..__plans and of the obtained results with D. Rabounski. We are
only for measurements at the North Pole with a “vertica

detector and a Sun-directed detector in Puschino grateful to M. A. Panteleev for his helpful advice and English
' version of the article.

Comparison of these data with the “local tinféeet”, i.e. We thank A. G. Malenkov. E. I. Boukalov. and A. B. Tse-
synchr(_)nous ch_anges in the hlstogram shapefferént ge- v\, o1 their helpful advice on the organization of the studies
ographical locations at the same local time, allows to SU99ESHa North Pole

that changes in the histogram shapes, which are synchronous
in different geographical locations with regard to the absolute Submitted on March 11, 20)/2\ccepted on March 16, 2012
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A

B NeB-Ned
D NeB-Ne3
W NeB-Ne7

corresponding numbers of similar pairs
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. . . .4 5
number of intervals between similar histograms, minutes 6

Fig. 4: The experiments, A and B. The shapes of the histograms change synchronously with regard to the absolute time during measuremen
of the 2°Pu alpha-activity in Antarctic and at the North Pole with a vertical detector (no.8 — no. 3) and in Puschino with a collimator
directed at the Sun (no. 8 — no. 7). During measurements at the North Pole with a horisontally-directed collimator, there is no synchronism
with Antarctic (no.8 — no. 4).

70

60

corresponding numbers of similar pairs

2 3

number of intervals between similar histograms, minutes ‘ ° 6

Fig. 5: Absolute synchronism of the changes in the historgram shapes for measurent&ifta afpha-activity in Puschino with a colli-

mator directed at the Sun (no. 7) and measurements at the North Pole with a vertical (no. 3) and a horizontal (no. 4) detectors. Absolute
synchronism is more pronounced for measurements with a vertical detector.
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The paper tells that spectra of fluctuation amplitudes, that is, shapes of corresponding
histograms, resulting measurements of intensity of light fluxes issued by a light-diode
and measurements of intensity GfPu alpha-particles issues change synchronously.
Experiments with light beams show the same diurnal periodicity and space direction
dependencies as experiments with radioactivity. Thus new possibilities for investigation
of “macroscopic fluctuations” come.

1 Introduction 2 Devices and methods

4} Measurements of variously directed light flows.

Previous papers [1] have shown that shapes of fluctuattr )
Sources and detectors of light flows

amplitudes spectra, i.e. shapes of corresponding histograms,
constructed by results of measurements of various nature (& measured fluctuations of intensity of light beams provided
cesses — from electronic device noises, rates of chemical &gda light diode and measured with a photo diode. Values
biochemical reactions, and Brownian movement to radiodo-register were numbers of events, i.e. exceedings of a set
tive decay of various types — are determined by cosmophyisreshold of light intensity per a time unit.
ical factors: diurnal and circumsolar rotations of the Earth. AL 307D light diode with~630 nm wave length and 8
A histogram shape depends on geographical coordinates @Addirect current was used as source of light. A224 photo
space direction. Shapes of histograms diedent nature pro- diode by FGUP “PULSAR” Federal State Unitary Enterprise
cesses taking place inftiérent geographical locations but alvas used as a detector. Light and photo diodes were fastened
the same local times are the same. in a tube with light channel; diameter of the tube was 3 mm,
A histogram shape depends on a direction which and space between diodes was 35 mm (Fig. 1).
alpha-particles issued at radioactive decay follow; this was The collimator with light and photodiodes can be ori-
shown in measurements &i°Pu alpha-radioactivity fluctu- ented in a desired direction. Alternate component of the photo
ations. Study of dependence between fluctuations and @iede current comes through the low-noise amplifier to the in-
gle orientation of their source benefits a lot from focusingut of the comparator registering signals that exceed a preset
a source. When diameter of net collimator holes decreagbseshold value. The value should provide 200-500 exceeding
registered activity of particles flow falls crucially, preventing

statistical reliability of results. This advers&ext compli- 2 3y 5 6
cates construction and use of a focused collimator-equipy ~pZ

23%pu source. For that matter, we have examined similar tif

and space direction dependencies at measurements of { 7 8

tuations of light beams intensity. Regularities of histogra
shape changes at measurements of light flux intensity flucw-
ations were shown to be absolutely the same as those at pga-1: Functional diagram of device measuring light beam fluctu-
surements of radioactive alpha-decay. Use of this fact mak@éns 1 — light diode 2 — collimator 3 — photo diode 4 — low-
it possible to increase substantially accuracy of spatial resoise amplifier 5 — comparator 6 — impulse counter 7 — stabilizer
lution at increase of a light beam and to set out a lot of othgfrmean-square voltage value at amplifier (4) output 8 — light diode
experiment versions. current generator

I. A. Rubinshtein et al. Dependence of Changes of Histogram Shapes from Time and Space Direction 17



Volume 3 PROGRESS IN PHYSICS July, 2012

23

189

148

107

66

25 T T T | T T T T T 1
0 4320 8640 12960 17280 21600 25920 30240 34560 38880 43200

Fig. 2: lllustration of a time series image at measurements of fluctuations of light flow intensity. X-axis is time in seconds. Y-axis is
numbers of light flow fluctuations with heights exceeding the device noise.

signals per a second. Besides counting impulses, the devBceResults

can examine fluctuations of distribution of an amplifier Si% :
: Co . : ost of measurements were made at the Institute of Theo-
nal heights by digitizing signals with a preset frequency, for

example, 300 Hz. Nature of amplifier signal height distrr-eé:gilcigd(l?ggegn;gt?rll gﬁgggiﬂgsa%f dRilriS,iZ%ANcgsslgzya?f
bution is electric noise. lIts fluctuations can be examined é/ o . . :
AD of noise signal followed with histograming of equal timé _vskaya station in Anta_rcnc. In I?uschmo we used a device
periods. with three light beam co_lllmat(_)rs directed t_()\_/vards Wes_t, East,
Impacts of photons falling to photodiode were determin aéld Polar_Star and devices with alpha-activity measuring col-
with measurements of mean-square values of amolifier ‘ﬁrqators directed the same towards West, East, and Polar Star.
o . d b 39 ll\lovolazarevskaya station we measured alpha-activity with
nals, the amplifier being connected to source of current equa
to photo diode CD without lighting (1.4 mcA). It equals to 5.6
mV, whereas mean-square value of signals at photons falling
is 36 mV. If an electronic device noise consists of two com-

ponents, its value can be determined by the following expres- »

sion:
Uy = w/U?,l + Ur2,2 .

In our caselU,, is photon noise signal),, is noise signal
of current equal to photo diode one, angigltotal noise sig-
nal. From hereU,, = 32.2 mV, that is=6 folds higher than
current noise. 1637

75

2456

2.2 Results of measurements of numbers of discrimina-
tor threshold exceedings per a second 818

They were saved in a computer archive. Histograms were
constructed, usually, by 60 results of measurements during
one minute total time.

0
151 161 17 181 191 201 21 221 23 241 251

2.3 Computing histograms and analysis of their shapes Fig- 3: Change of shapes of non-smoothed summed distributions
according to stepwise increase of amount of light flow intensity

They have been multiply described earlier [1]. Shapes of higeasurements. 172,800 one-second measurements during two days:
tograms were compared by Edwin Pozharsky auxiliary comay 4 and 5, 2011. The collimator is East-directed. Layer lines
puter program requiring further expert-made “similamark each 6,000 measurements. X-axis is intensity (amounts of
nonsimilar” diagnosis and by completely automated comgvents per a second); Y-axis is amounts of measurements corre-
uter program by Vadim Gruzdev [2]. sponding to the fluctuations intensity.

18 I. A. Rubinshtein et al. Dependence of Changes of Histogram Shapes from Time and Space Direction
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Fig. 4. Fragment of a computer log. Histograms constructed by sixty results of one-second measurements of East-directed light flow
fluctuations on May 4, 2011. The histograms are seven times smoothed.

a collimator-free device. 100

Fig. 2 presents a section of a time series — results of re so
istration of fluctuations of light flows from a West-directe g
beam. This is a typical stochastic process — white noise. | —

At this figure a regular fine structure, the same as ini g,
vestigation of any other process, can be seen. The structi
different in diferent time periods, does not disappear but b
comes more distinct when amount of measurements incree
The nature of this fine structure should become a subject
some special investigations (see in [1]).

The main material of this work is shape of sample distr
butions, histograms constructed by small (30—60) amount
measurements. The general shape of such histograms wz i

. . . . @ alpha-light 720
examination of light flux fluctuations the same as at exan g aioha-ight 360
nation of radioactivity and other processes. This can be s¢ O alpha-light 720 mirrored

from ,F'9'4: . . Fig. 5. High probable similarities of shapes of histograms con-
Similarity of shapes of histograms resulting measurgscted by sixty results of synchronous measurements of alpha-

ments during other processes is conditioned by a reag@gay fluctuations, and light-beam intensity fluctuations. The mea-
shared by all of them. This follows from high probability ofurements were made at West-directions of both 239Pu alpha-
histogram shapes similarity at synchronous independent meaticles and light beams. X-axis is values of interval (minutes)
surements of processes witltdrent nature. between similar histograms. Y-axis is numbers of similar pairs of
histograms corresponding to the values. Measurements dated April
4-5, 2011.

50

40

3017

minutes

3.1 High probability of similarity of histograms comp-
uted by results of simultaneous measurements of

light and alpha-decay intensities and similar experiments confirm the conclusion on the inde-

pendence of a histogram shape from nature of a process under
Fig. 5 shows high probability of histograms similarity at syrexamination {¥°Pu alpha-decay and flow of photons from a
chronous measurements of light and alpha-decay intensitikght diode).

Comparing series of 360 (1) and 720 (2) histogram pairs Fig. 6 presents pairs of histograms, comprising the peak
we found that shapes of histograms resulting twiedént corresponding to the maximal probability of histograms sim-
processes are high probably similar; this is shown at Figilrity at measurements of light and alpha-activity. Shapes of
Considering the “mirrorness”fiect, that is coincidence ofall kinds can be found here. No shapes typical just for syn-
shapes of histograms that become similar after mirror ovehronism phenomenon are available.
lapping (line 3 at Fig. 5), one can see the same similarity. This Fig. 7 presents a larger scale of a Fig. 6 part to illustrate

I. A. Rubinshtein et al. Dependence of Changes of Histogram Shapes from Time and Space Direction 19
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Fig. 7: Enlarged part of Fig. 6.

3.2 Near-a-day periods of similar shape histograms re-
alization at measurements of light intensity fluctua-
tions and their dependence from space direction of a
light beam

Fig. 9 presents dependence between a period of similar his-
tograms occurrence and a light beam direction. One can see
that star and Sun periods appear equally both at West and East
directions of a beam, and disappear completely when a beam
is directed towards the Polar Star.

Therefore, changes of histogram shapes at measurements
of light flow fluctuation are again related with axial rotation
of the Earth. Distinct separation of near-a-day periods into
“star” and “Sun” ones, the same as in other cases, means high
degree of space anisotropy of observéiitas. Diference
between star and Sun days is only four minutes, correspond-
ing to I° in angular measure. These near-a-day periods from
Fig. 10 are solved with approximately 20 angular minutes ac-
curacy. Discrimination power of our method may, probably
be determined by a collimator aperture, that is narrowness of
a light beam.

Fig. 6: Fragment of a computer log. Pairs of synchronous his- The absolute lack of near-a-day periods when a light beam
tograms from the central peak of Fig. 4. Indicated are numbersjofdirected towards the Polar Star is the same rather corre-

histograms in series.

sponds to ideas on relation of histogram shapes with diurnal
Earth rotation. Moreover, the phenomenon means, as was

more visually similarity of shapes of histograms constructedrlier mentioned, that a histogram shape is provided not by
by results of synchronous measurementsrafdioactivity some “dfects” on a process under examination but only by

and light intensity fluctuations.

20

space anisotropy.
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o

number of similar pairs per 360 steps
|

-6 5 T T -
43, ] ‘
O NeNe1-2 without inversion ) 0 1 2 3
ENeNe1-4 with inversion minutes s
@ per 720 steps 2 105 gy Fig. 10: A palindrome fect in an experiment with light beams.
1446

o per 360 steps

Presence of high similarity of synchronous one-minute histograms at
@ mirrored, per 720 steps minutes

comparison of “daytime” ones with those “nighttime” with inversion
Fig. 8: Shapes of histograms resulting measurements of light intehone series and absence of the similarity without inversion. The
sity, the same as measurements of other nature processes, cHggéurements were made on March 27-28, 2011.

with distinct day periods: star (1,436 minutes) and Sun (1,440 min- | tation: si 6 il 6 “the dav time”) th
utes) ones. A light beam is directed towards the West. Measdinsolar rotation: since 6 am tlt’c pm (‘the day time”) these

ments were made on May 4-5, 2011. Distributions at comparisrﬁat'ons’, have oppgs!te d'lrectlons, "’?”d 6 pm till 6 a.m they
of lines from 1) 360, 2) 720, and 3) mirror similar pairs only at 768r€ co-directed. This implies that a histogram shape is deter-
histograms per a line. X-axis is periods (minutes); Y-axis is numbéféned by a direction of laboratory rotation corresponding to
of similar pairs after the correspondent time interval. that of Earth at its diurnal rotation.

As can be seen from Fig. 10, at examination of histogram
shapes in experiments with light beams rather distinct palin-
drome dfect can be seen. When 6 am to 6 pm series of
histograms (“day-time histograms”) are compared with direct
succession of “night-time” histograms their similarity is low
probable (a number of similar pairs is little). And when day-
time histograms are compared with inverse histogram series
probability of synchronous histograms similarity is high.

The palindrome fect seems quite convincing evidence
for dependence of a histogram shape from space direction.
For this matter, we repeatedly tested its reproducibility at
comparison of one-minute histograms with our routine expert
method using GM and with just developed by V. A. Gruzdev
HC computer program. With the HC program, the palin-
1445 1446 drome dfect was obtained at comparison of ten-minute his-

tograms. 72 “daytime” ten-minute histograms were com-
Fig. 9: It can be seen that when a light beam is directed towaﬁﬁred with 72 histograms of direct and inverse series of

the Polar Star no day period presents, and when it is West- or Eagfghttime” histograms on “all with all” basis. As one can see
directed day periods (“star days” — 1,436 minutes and “Sun Days; : oot .

om Fig. 11, application of completely automated compari-
— 1,440 minutes) are expressed very distinctly. X-axis is perigg g - P Y n

(minutes); Y-axis is numbers of similar histogram pairs correspon-n of hlstqgram _sh.apes W.Ith the help of HC program finds
dent to the period value. the same highly distinct palindroméect.

1442
O East 1443 1444
MW Polar star minutes

_ 3.4 When alight beam is West- or East-directed, similar
3.3 Palindrome dfect western histograms are realized 720 minutes later

A palindrome #ect has been presented in [3, 4] when thaneastermn ones

changes of histograms inftiérent days periods were exam©One of the evidences for relation of a histogram shape with
ined. The ect is that succession of histogram shapes sirdiarnal Earth rotation was results of experiments with alpha-
6 am till 6 pm of accurate local time is like a reverse (inversagtivity measurements with West- and East-directed collima-
histograms succession since 6 pm till 6 am of a following dawprs [5]. Nosynchronousimilarity of the histograms could
The dfect was explained as follows: these are the momebtsfound in the experiments. When two series — western and
when Earth axial rotation changes its sign relatively its cieastern ones — are compared, similar histograms occur in

I. A. Rubinshtein et al. Dependence of Changes of Histogram Shapes from Time and Space Direction
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Fig. 11: The palindromefgect in experiments with light. A beam is directed towards West at comparison of ten-minutes histograms with
the help of HC computer program. Left: distribution of number of similar histogram pairs at comparison of “daytime” (since 6 am till 6
pm March 27, 2011) histogram series with inverse “nighttime” (since 6 pm March 27 till 6 am March 28, 2011) histogram series; right: the
same at comparison of inversion-free series.
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Fig. 12: When a light beam is West- or East-directed, probability of synchronous occurrence of similar histograms is low (intervals are near
zero) and that with 720 minutes is high. Measurements from May 4-5, 2011.

720 minutes, that is, in half a day. More detailed investigati@arevskaya (Antarctic). Histograms resulting measurements
allowed us to find a “time arrow” [6]: histograms registered af 23°Pu alpha-activity in Puschino with a Polar Star directed
measurements with eastern collimator were more similar wébllimator or with a Sun-directed collimator were high prob-
western in 720 minutes of the following day. In experimengbly similar at one the same time with histograms resulting
with West- and East-directed light beams, occurrence of sialpha-activity measurements in Novolazarevskaya with a col-
ilar histograms in 720 minutes and absence of similarity lahator-free counter. When collimators were West and East
simultaneous (synchronous) measurements was observeditezted no synchronism by absolute time between Puschino
same rather distinctly. This is illustrated by Figs. 11 and 12and Novolazarevskaya was noticed. Expression of synchro-
nism by absolute and local times and its dependence from a
3.5 Histograms obtained when a light beam is directed space direction are extremely significant phenomena. Appro-
towards the Polar Star in Puschino are high proba- priate studies we began long ago [7] and continued them in
bly similar by absolute time with those obtained at the previous work at simultaneous measurements of alpha-
measurements of alpha-activity in Antarctic activity in Puschino, Antarctic, and North Pole [8]. In this

We observed the same phenomenon earlier at synchrordy We just got added evidence that light beam fluctuations
measurements of alpha-activity in Puschino and in NovoR{ong with alpha-activity measurements could be a quite ap-

22 I. A. Rubinshtein et al. Dependence of Changes of Histogram Shapes from Time and Space Direction
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number of similar pairs per 360 steps
number of similar pairs per 360 steps

B NeNe 1-2
6 DI NeNe 1-4 s
B NeNe 1-3 minutes

minutes

Fig. 13: At 720 minutes shift of eastern histograms measured since ¢
am till 6 pm of exact local time to western histograms 6 pm — 6 apig. 14: Time-dependence of numbers of similar pairs of histograms
of the following day high probable similarity is observed. Withoulesulting measurements of light beam fluctuations in Puschino and
the shift eastern and western histograms are not similar. of alpha-activity in Novolazarevskay (1) when a light beam is di-

rected towards Polar Star (3), West (2), and East (4). The origin of
propriate object for similar studies. This can be seen from thgXis is the moment of absolute time synchronism. Measurements
results of the experiment presented at Figs. 14 and 15.  donein May 6, 2011.

In this experiment we compared histograms resulting
measurements of intensity fluctuations of three light beams:
1) Polar Star, 2) West, and 3) East directed, made in Puschino,2
with those resulting measurements of alpha-activity with a
collimator-free counter, made in Novolazarevskaya. From
Figs. 13 and 14 it can be seen that when a light beam is di-
rected highly probable absolute time synchronism of histo-
gram shapes changes in Puschino and in Novolazarevskayes
is observed. No synchronism is observed when light beams g
are West and East directed. The result obtained earlier with 5
collimators and alpha-activity is repeated.

steps

similar pairs per 36

3 4

B Ne1-Ne2 5

More detailed examinations of these phenomena should B Ne1-Ne3 minutes
become an object for special study. Fig. 15: High probability of absolute time synchronous changes of
) ) similarity of shapes of histograms resulting measurements of fluctu-
4 Discussion ations of Polar Star directed light beam in Puschino and fluctuations

Evidence of identical regularities observed at comparisondf/Pha-decay in Antarctic. No synchronous similarity can be seen

histogram shapes — spectra of fluctuation amplitudes _lv\gﬁen a light beam is West or East directed. Measurements from
alpha-decay and light diode generated light flow intensitiesfle 6, 2011.

proves previous conclusion on universality of the phenom-
enon under examination [1, 9]. This result is not more sur-
prising than identity of regularities at measurements of Brow-
nian movement and radioactivity; or radioactivity and noisepecial publication.
in semiconductor schemes [10, 11]. The most significant is In conclusion, it should be once more mentioned that to
an arising possibility to make, with the help of the developedir opinion experiments with light — near-a-day periods,
method, more accurate and various examinations of depealindrome &ects, dependence from a beam direction — also
dence between observefiiexts and space directions. cannot be explained with somewhat universaiéets”. Some

As the paper shows, at use of a Polar Star directed ligbkternal power” equally fiecting alpha-activity, Brownian
beam absolute (not local) time synchronism iffefient geo- movement, and fluctuations of photons flow seems unbeliev-
graphical points — Puschino (58IL) and Novolazarevskayaable. The same as earlier, we suppose unevenness and aniso-
(Antarctic, 70 SL) is the same observed. It means that abpy of different areas of space-time continuum where ex-
measurements in such directions factors determining shapesned processes (“laboratories”) get in the result of Earth
of histograms are expressed, being the same all owawvement at its diurnal and circumsolar rotations, to be the
the Earth. These regularities, seeming us rather significamtly general factor determining shapes of histograms of so
along with others obtained earlier should make body of somliéerent processes [1].
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Algorithmization of Histogram Comparing Process.
Calculation of Correlations after Deduction of Normal Distribution Curves

Vadim A. Gruzdev

Russian New University
E-mail: 2801218@gmail.com

A newly established computer program for histogram comparing can reproduce main
features of the “macroscopic fluctuations” phenomenon: diurnal and yearly periodicity
of histogram shapes changing; synchronism of their changing by local and absolute
times and “palindrome” phenomenon. The process is comparing of histogram shapes
by correlation cofficients and figure areas resulting reducing of picked normal curves
from histograms.

1 Introduction culation is made according to equation

L
Discovery of macroscopic fluctuations in stochastic processes f(x) = 1 exp(— (x = p)? Z a @
provided actuality of a computer able to compare shapes of o\2rn 202 = '

histograms releasing an expert from this labor [1]. Fuzziness
of examined shapes andfifiulties in their grouping, that is,

foarrrins|(r)12 (())ff ﬁigga:a?;‘iazs ezlisfztrﬁema;g tzsclf E? uter co As one can see from Fig. 2, histogram structural features

P J pe . ’ essential for our analysis in “replicas” remain unchanged and
Our paper presents a br'|ef of Histogram Comparer (HGkcome more distinct. Comparison of “replicas” in a sug-

a computer program replacing an expert essentially. Calc @sted program is realized in two versions: simple and de-

tion of correlation cofficients of curves resulting deductioqailed_ A simple comparison implies relative shift and mirror-
of an appropriate normal distribution from a smoothed hiﬁ]-(g in a pair of “replicas”
togram is taken as a basis for the algorlthm._ To COMPAre patajled comparisonimplies additionally compressing-
such curves, the same as with expert comparison, maxi

. i . i tching of one of the “replicas” — from 0.5 to 1.5 of an ini-
correlation coficients are obtained after the correlations ayg, length in 10% increment. Consequently, a detailed com-
shifted relatively each other and mirrored, if necessary. T ' ’

. i X Srison requires higher consumption of computing time.
idea of such a transformation of histograms has been use Ncjg. 3 demonstrates process of replicas coinciding nec-
N. V. Udaltsova’s PhD theses [2].

_ . _ essary for following determination of correlation ¢dgent
Main effects revealed at visual expert comparison coylgsximal achievable for this pair.

be reproduced with the help of the HC program [4, 5].
The HC should be run together with E. V. Pozharsky Hi€.1 Picking of correlation codficients range
togram Manager program (GM) as a whole complex [3]. Wesyits of comparison of each pair are entered into a table
this complex GM performs operations of conversion of timg; yajyes of maximal achievable correlation ficint and
series into histograms and construction of distribution of iy, e areas ratio. A pair is regarded as similar when values
tervals between histograms marked in results of HC compgf-ts correlation cofficient and curve areas ratio overshoot
ison as similar. A histogram massif obtained with GM is €% responding values of a threshold filter. Threshold values
ported into HC, which performs their comparison. The resylfe set by a user. Criterion of threshold meanings is presence
is reloaded into GM for construction of interval distributions,, spsence of expressed intervals of reoccurrence of similar
pairs in a result of comparison. Experience of using the pro-
2 Main stages of histograms comparison with the GM- gram tells there are not more than 2 versions of combinations
HC program complex of threshold values allowing expressiveness of correspond-
ingly 2 alternately expressed intervals, or expressed intervals
Fig. 1 shows a GM conversion of a time series of results afe absent.

successive measurements?diPu alpha-activity into series

of correspondent histograms, illustrating the work of GM-2 Analysis of comparison results and construction of
program. similar pairs numbers distribution according to val-

ues of time intervals separating them in GM

Conversion of histograms following deduction of appro-
r;%[iately picked normal distribution is shown at Fig. 2.

Further the histograms are exported into HC. After the
histograms are loaded, preprocessing starts — a correspa@arkesult of program comparison is entered into a binary file of
ing normal distribution is calculated for each histogram. Cal-histograms similarity table in GM-supported GMA format
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0 \B,nn an 1200time  Fig. 2: The upper line is histograms with applied correspondent nor-
mal curves; the lower line is results of normal curves deduction from
histograms; the resulting curves are, in fact, “replicas” of fine struc-
tures of fluctuation amplitudes spectrum.

impisec
=
(%]
=
ve)

0 100 300 400 time A :
G G G G ;-'r't Y [\ ,f'ﬁ" M /\\ [\VAU/\U{\W/\UJ\n

S

80 100 120 80100120 80 100120 80 100 120 impisec Flg. 3: lllustration of “simple” comparison. Direction of shift is _
G ’U’ G G pointed by arrows. Two these experiments were performed on April
8, 2011 (the left histogram arc) and April 9, 2011 (the right his-
togram arc).
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Fig. 1. Steps of histograming with GM program [1] exemplifie(y;
by measurements of radioactivity a — a fragment of time seri

of measurement results. X-axis is time (sec.); Y-axis is numbe, ;-
of alpha-decays per a second b — a time series is divided into n
overlapping sections, 100 successive numbers each c — each sel -
is followed by a histogram (X-axis is value of activity (ifisec); Y-

axis is numbers of measurements corresponding to a value) d[l . | | . | | . .M Ma
the histograms from 1-c are seven-times smoothed with “movil" 190 1600 3100 4600 61.00 7600 91.00 10600 121.00 136.00

summation” or with “a window” equal, for example, to 4; typical . ) )
histogram shapes can be seen. Fig. 4: Results of comparison of one-hour histograms constructed

by results o?3°Pu alpha-activity measurements from July 7 to July

(description of GMA format ia a courtesy of the GM authof>: 2000: N Puschino, X-axis is intervals (hours); Y-axis is number
. . . df similar pairs corresponding to value of interval. (Taken from [1].)

E. V. Pozharsky). GM calculates time interval separating each

histogram pair marked as similar in the table and construct§ .. ,one gect”

graphical display of intervals occurrence, i.e. histogram.

— maximal probability of realization of
similar histograms in nearest, neighboring, intervals and their

3 Examples of GM-HC complex use at determination of _realization with near-a-day periods. Total mixing (random-

near-a-day periods of similar shape histograms reoc- ization) of histogram series guaranties reliability of regulari-

currence and examination of “palindrome phen- ties rgvealed In expert comparison [.1]' .
omenon” Fig. 5 presents result of automatic comparison, performed

_ by HC computer program in the same task. It is clear that in
3.1 Near-a-day periods reproduction of main féects the program is rather inferior to

Fig. 4 presents an example of visual (“expert”) comparison & expertin quality of histograms comparison.

histograms resulting measurements of 239Pu alpha-activity. .,

Each histogram was constructed by 60 results of one-mingftg Palindrome effect” [1]

measurements. Comparison with total mixing (randomizgigs. 7 and 8 show one of the main phenomena of “macro-

tion) was made by T. A. Zenchenko. A whole series containgdopic fluctuations” — a palindromeffect — reproduced

143 one-hour histograms. 1,592 similar pairs were pickedth HC program.

The figure shows distribution of numbers of similar pairs ac- A “palindrome dfect” is conditioned by dependence of a

cording to values of time intervals separating them. histogram shape from correlation of Earth motion directions:
There are sharp extremes at the intervals equal to 1,a24ts axial rotation and circumsolar movement. In a day-time

and 48 hours at the figure. These extremes correspond #txial rotation of Earth is antisircumsolar. In night-time the
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Fig. 5: Diurnal periods revealed at comparison of non-smoothed one-hour histograms by HC program. The histograms are computed by
measurements 8f°Pu alpha-activity with a collimator-free counter since February 10 till March, 1, 2010.

both movements are co-directed. Succession of “day-time
histograms shapes was shown to repeat inversely in nighg -
In other words, one the same “text” is “read” forward ancg “7 | T
backward forming a palindrome. The moments of day-nigt8 s+~ ——
transitions are 6 pm by local time and of night-day transitiong ol
are 6 am. Comparison of forward and backward sequencg
gives a valuable possibility to verify objectiveness of obtaine & %
distributions. The same histograms are compared. Result% 2
comparison depends on direction of sequences only. '
Figs. 6—8 present results of “palindromieet” examina-
tion at measurements of fluctuations of intensities of lighg

ers of s

beam and®°Pu alpha-decay in two ways: at expert (visual2 s

estimation of histograms similarity (Fig. 6) and at HC com: 0

parison (Figs. 7 and 8). Fig. 6 is an expert comparison of hi: S5, .

tograms constructed by 60 one-second measurements (tha ONeNet 5 32 0

during 1 minute). Figs. 7 and 8 show the results of compar ENeNe-6 minutes I
son of 10-minute histograms with the HC program. &

As one can see from Figs. 6-8, when histograms cdig. 6: Expert comparison. A palindrom#ect in an experiment
structed by measurements of a light beam fluctuations pdjh measurements of fluctuations of light-diode light beam intensi-
or fluctuations of3°Pu alpha-decay intensities [1] are corrfies_- High similar_ity of synch_ronOL_Js one_—minute histograms at com-
pared, a distinct palindromefect can be observed. There i§2rison of “day-time” and “night-time” histograms when one series
high probability of synchronous similarity of “day-time” hisdS inverted and absenge of similarity at the absenpe of inversion.

. o . : . . Measurements on April 6, 2011. X-axis is one-minute intervals;
tograms series with inverse series of night-time hIStOgrarQ'-saxis is number of similar pairs corresponding to an interval
There is no similarity of synchronous histograms when a day- '
time series is compared with a direct (non-inverted) night-
time series. Nevertheless comparison of histograms with AC -gnclusions
programs gives “coarser” results, with 10 minutes interval,
versus one-minute intervals at expert comparison. 1. Application of HC program allows reproduction of main

The illustrations show principal availability of the Hceffects of “macroscopic fluctuations” phenomenon.
program for examination of fine structure of histograms. B&t Nevertheless, range of correlation fimgents values is to
expert comparison determines similar histograms more spg-picked up each time complicating the work.
cially, HC gives much higher “background” of stochastid. The optimal way is combination of expert analysis with
shapes. Besides, these figures show similarity of palindrogssimation of confidence of main conclusion with GM-HC
effects at measurements of fluctuations of alpha-decay inteambination.
sity, that is, independence of a macroscopic fluctuations phe-You can get text and manual of the program from its au-
nomenon from nature of processes under examination [1].thor after e-mail request via: 2801218@gmail.com
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Fig. 7: Comparison of 10-minute histograms by the HC computer program. A palindrec i@ experiments with measurements of
fluctuations of light-diode light beam intensities. Left is distribution of numbers of similar histogram pairs at comparison of “day-time”
(since 6 am till 6 pm April 6, 2011) series histograms with inverse “night-time” (since 6 pm April, 27 till 6 am April 7, 2011). Right — the
same at comparison of series without inversion.
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Fig. 8: Comparison of 10-minute histograms by computer HC program. Palindifectia experiments on measurement$*&®u alpha-
activity with West-directed collimator. Left — distribution of numbers of similar histograms at comparison of histograms of “day-time”
series (from 6 am to 6 pm May 27, 2005) with inverse “night-time” series of histograms (from 6 pm May 27 to 6 am May 28, 2005); right
— the same at comparison of series without inversion.
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The radial electron distribution in the Hydrogen atom was analyzed for the ground state
and low-lying excited states by means of a fractal scaling model originally published
by Muller in this journal. It is shown that Mler’s standard model is not fully adequate

to fit these data and an additional phase shift must be introduced into its mathematical
apparatus. With this extension, the radial expectation values could be expressed on
the logarithmic number line by very short continued fractions where all numerators are
Euler's number. Within the rounding accuracy, no numericiedénces between the
expectation values (calculated from the wavefunctions)and the corresponding modeled
values exist, so the model matches these quantum mechanical data exactly. Besides that,
Mdiiller's concept of proton resonance states can be transferred to electron resonances
and the radial expectation values can be interpreted as both, proton resonance lengths
and electron resonance lengths. The analyzed data point to the factithatd/model

of oscillations in a chain system is compatible with quantum mechanics.

1 Introduction partial denominators are positive or negative integer values:
The radial electron probability density in the Hydrogen atom 1
was analyzed by a new fractal scaling model, originally pub- S=no+ -1 (2
lished by Miller [1-3] in this journal. This model is basing n + — 1
on four principal facts: ny + —

3+ ...

1. The proton is interpreted as an oscillator.

2. Most matter in the universe is provided by proton Besides the canonical form, iMer proposed fractions

therfore the proton ithe dominant oscillation statie \?\}ith all numeratqrs equ_a_l 2andall de_nom_inators are divisible
all the universe. by 3. Such fractions divide the logarithmic scale in allowed
) . values and empty gaps, i.e. ranges of humbers which cannot
3. Space is not considered as completely empty, CONgg-expressed with this type of continued fractions.
quently all proton oscillators are somehow coupled t0 |, three previous articles [4-6] it was shown that the

each other. A quite simple form to consider such a Copsdel works quite well when all the numerators were sub-
pling is the formation of a chain of proton harmonigjited by Euler's number, so that

oscillators.
. . e
4. Provided that items 1-3 are correct, every process or S=ng+ s i 3)
state in the universe which is abundantly realized or M+ ——a—
allowed to exist over very long time scales, is conse- n; + s +

quently coupled to the proton oscillations, and should

retain some properties that can be explained from the In this work, the attention has been focused to the spatial
mathematical structure of a chain of proton harmonéectron distribution in the Hydrogen atom, considering the
oscillators. ground state (& 1) and the first low-lying excited electronic

Miiller has shown that a chain of similar harmonic osci#ates (f=2-6).

lators generates a spectrum of eigenfrequencies, that can bdn the Hydrogen atom, the distance between the electron
expressed by a continued fraction equation [2] and the proton is always very small and quantum mechanics
allows to calculate the exact spatial electron density distribu-

f = f,expS, (1) tion. If the proton is somehow oscillating andier's model
applies, one can expect a characteristic signature in the set of
where f is any natural oscillation frequency of the chain sysadial expectation values.
tem, f,, the oscillation frequency of one proton aBdhe con- Actually these values compose an extremely interesting
tinued fraction corresponding th S was suggested to be indata set to analyze, since the expectation values can be cal-
the canonical form with all partial numerators equal 1 and tbelated by quantum mechanics from exact analytical wave-
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functions and do not have any measurement error (errorghia numerical value.203089086< 1076 m. In the following
physical constants such agand# can be neglected). tables,p+ S is abbreviated agf ng | N1, N, N3, ...]. The free
Therefore, it can be requested thatillér's model must link ny and the partial denominatons are integers divisible
reproduce these expectation val@sctly which is indeed by 3. For convergence reason, one has to incleeé| as
possible, but only when introducing a further modification tllowed partial denominator. This means the free Igkis

the model. allowed to be 0+3, +6, +9. .. and all partial denominators
_ . can take the valuest+1, —e-1, +6,+9, +12. ...
2 Data sources and computational details For consistency with previous publications, the follow-

When considering polar coordinates, the solutions of the ndftg conventions hold: a data point is considered as an out-
relativistic Schodinger equatiori¥ = EY for a spherical lier (i.e. does not fitinto Niller's model), when its continued

potential can be written in the form fraction representation produces a numerical error higher than
1%. The numerical error is always understood as the absolute
Y(r,6,¢) = R(r)06)D(s), value of the diference betwee¢r) from quantum mechanics

(given in Table 1), and the value obtained from the evaluation
whereR(r) is the so-called radial part of the wavefunct®n of the corresponding continued fraction.
and the function®(¢) andd(¢) are the angular parts. It was found that the complete set of radial expectation
For every orbital or wavefunction, the probability to fingalues can be interpreted as proton resonance lengths with-
the electron on a shell with inner radiusand outer radius out any outliers according to equation 5 (results not shown).
r + dr is proportional tor?Redr (note that the functions asHowever, small numerical errors were still present. Having in

given in Table 1 are not normalized). Following the formamind that this is a data set without measurement errors, this
ism of quantum mechanics, the average or expectation valgiéult is not satisfying.

(ry was calculated by numerical integration From the obvious fact that the wavefunction is an electron
- property, it arouse the idea to interpret the data set as electron
resonance lengths. Then, a fully analogous equation can be
@y =N erder, ) _ g y anajogous €q
set up:
0 r
In 0 =p+S, (6)
where N is the normalization constant so that holds: ACeiectron

o wherelc,,.... IS the reduced Compton wavelength of the elec-
N frZder -1 tron with the numerical value.861592680«< 10-3 m.
Again the expectation values could be interpreted as elec-
0 tron resonance lengths according to equation 6 without the
Table 1 displays the radial paR(Z, r) for the orbitals 1s presence of outliers, but some numerical errors remained (re-
to 6h of hydrogen-like atoms together with the correspongHits not shown).
ing radial expectation values (f@r= 1, wavefunctions taken  Since the aforementioned equations do not reproduce the
from reference [7]). The expectation values are given in dfataset exactly as proton or electron resonance lengths, pos-
and were rounded to three significant digits after decingible changes of the numerator were investigated.
point. Miller had already proposed continued fractions with all
In a second step, these numerical values were expresagierators equal 2 in one of his publications [9]. As a first
on the logarithmic number line by continued fractions. Nurumerical trial, the number of outliers was determined when
merical values of continued fractions were always calculatewdeling the data set with numerators from 2.0 to 3.0 (step-
using the the Lenz algorithm as indicated in reference [8]. size 0.05). Figure 1 displays the results for both, proton and
electron resonances. It turned out that number 2 must be ex-
3 Results and discussion cluded from the list of possible numerators, as outliers are
3.1 The standard model is ins#ficient present. Moreover, the results suggest that the whole range
_ _ from 2.55 to 2.85 can be used as numerator in equations 5 and
In order to interpret the expectation valu@s as proton res- g yithout producing outliers, thus, another criterium must be
onance I_engths, foIIO\_/vmg strictly the formalism of prewougpp”ed to determine the correct numerator.
articles, it must be written: Considering only the range of numerators which did not
(r) produce outliers, the sum of squared residuals (or squared nu-
In T =p+S, (5) merical errors) was calculated. It strongly depends on the nu-
merator (see Figure 2). Again the results are not satisfying.
whereS is the continued fraction as given in equatiom@d,= As can be seen, considering electron resonances, the “best

Zanc is the reduced Compton wavelength of the proton wittumerator” is 2.70, while for proton resonancesiitis 2.78, de-
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Table 1: Radial wavefunctioj(Z, r) of different orbitals for hydrogen-like atoms together with the corresponding radial expectation values
according to equation Z(= 1 assumed)o = n%;, n = main quantum numbea, = Bohr radiusZ = atomic humber.

Radial wavefunctioR(Z, r) (ry[A]
Rus = (Z/ag)22e7% 0.794
Ros = (Z/ao)2 (2-p)e 3.175
Rop = gzzx_a% ot 2.646
Ras:s%a}z@ 60+ p?) et 7.144
Rap = (Z/ao)z (4— p)pes 6.615
Rag = (3/3.102 @ag? 2o 5.556
Ry = M (24_ 360 + 1202 _p3) e 12.700
Rep = féaj)—s (20— 100 + p?) et 12.171
Rug = %/6?? (6 - p) pPe-s 11.113
Rur = %é—a‘j%pge“ 9.525
Rss = f{)goy (120- 24 + 1200 + 20p% + p*) e 19.844
Rsp = (éfoa% (120- 900 + 180% - p*) pe 19.315
Reg = (125/50\/)% (42- 140 + p?) P 18.257
Rsf = % 8-p)pe? 16.669
Rs, = gf)/;o\/)%p4 e 5 14.552
Res = flfg‘g)( (720- 180 + 120Q»2 + 30p® + 3Qp* - p°) &% 28.576
Rep = gg% (840- 840 + 25202 - 28° + p*) pet 28.046
Reg = % (336- 168 + 2402 — p°) p?e % 26.988
Ref = éggzoﬁ% (72- 180 + p?) poe 25.401
_ ggzofﬁ (10— p) pte-s 23.284
Rey = 1(2256;33577 S5es 20.638

spite presenting a local minimum at 2.70 too. However, nu- For any common experimental data set, the here found
merators dferent frome are inconsistent with previous pubumerical inconsistencies could be explained with measure-
lications. The fact that these “best numerators” are numarient errors. One could even think thatiNér's model is just
cally very close to Euler's number, suggests that the choicaa@d simple to reproduce nature’s full reality; then the numeri-
e as numerator is probably correct and something else in tiad deviations could also be explained by the fiisiency of
model must be changed for this particular dataset. the model itself. Fortunately the high accuracy of the expec-
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6 .
proton resonances And analogously for electron resonances:
° ® electron resonances <r>
In =6+p+S. (8)
4 - ° /I—I—, ® Celectron
[ \/ /1 . . . . .
o A/ As shown in previous articles, the phase sipifvaries
3 mee \\ among the dataset, so that some data points paké and
s . othersp=23/2. Contrary to this, the phase sh#ftmust be
24 =mo0oo0e0 [ ] . . .
8 /\ equal for all data points in the set. This means the fractal
g [ W W spectrum of resonances is shifted on the logarithmic number
= \ \

T T
2.0 22 24 2.6

numerator

line and the principal nodes are not more at8 +6,+9...,
butnow at O+ 6,+3+6,+6+ 6,29 +4....

The underlying physical idea is thétshould be a small
positive or negative number, characterizing a small deviation
from Miller's standard model. To guarantee that the model
does not become ambiguous, valuegspfmust always be

Fig. 1: Determination of the correct numerator for the dataset%'ina”er than 2.

expectation values (equations 5 and 6): the number of outliers as a

function of the tested numerator.

sum of squared residuals

0.1
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24
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For the here considered data set, the phase &loifuld

be determined as\ery small numbewith the consequence
that all numerical errors vanished (were smaller than 0.001
A). The numerical values weie= 0.017640 when interpret-

ing the data as proton resonances &ad.002212 in case of
electron resonances. Tables 2 and 3 show the continued frac-
tion representations when interpreting the expectation values
as proton and electron resonances, respectively.

3.3

As can be seen, when acceptingmall phase shift;, the ra-

dial expectation values can be perfectly interpreted as both,
proton and electron resonances. Besides that, the continued
fraction representations are equal for proton and electron res-
onances, only the free link and the phase ghitffer. This is
unavoidable due to the fact thatfdirent reference Compton
wavelengths were used; so the logarithmic number line was
calibrated diferently.

Interpretation

Fig. 2: Determination of the correct numerator for the dataset of The free ”.n.k and the phasg shitare parametefs which
expectation values (equations 5 and 6): the sum of squared residagically position the data point on the logarithmic number
as a function of the tested numerator.

tation values creates the opportunity to tedillr's model

very critically and to extend it.

3.2 Extending Miller's model

line, indicating the principal node. Then the first partial de-
nominator determines whether the data point is located before
or after this principal node. So the data point can be either in
a compression or expansion zone, thus, now a specific prop-
erty of its oscillation state is indicated. The equality of the set
of partial denominators in the continued fraction representa-
tions is a necessary requirement for interpreting the expec-
tation values as both, proton and electron resonances. Both

Itis now shown that the following extension provides a SOIB’scillators must transmit at least qualitatively the same “os-

tion, so that (i) Euler’s number can be persist as numeratQlisiion property information”

to the wavefunction.

and (ii) the whole dataset can be expressed by short Cont'n'However, when accepting the phase shift idea, it is al-

ued fractions without any numerical errors, which means tk)\i/a ; - -
' ' s mathematically possible to interpretey set of proton
extended model reproduces the datasertly y yb P P

An additional phase shift was introduced in equations Syhat are the physical arguments for associating the expecta-
and 6. For proton resonances, it can then be written:

32

ry _
In%_6+p+8.

()

resonances as a set of phase-shifted electron resonances. So

tion values to both oscillators?

e In an atom, electrons and the nucleus share a very small
volume of space. The electron wavefunction is most
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Table 2: Continued fraction representation of the radial expectatitable 3: Continued fraction representation of the radial expectation
values of Hydrogen orbitals according to equation 7, considerimglues of Hydrogen orbitals according to equation 8, considering

Orbital | Continued fraction representation
of (r)

1s [0;6]-e-1, -9]

proton resonances & 0.017640). electron resonances £ 0.002212).
Orbital | Continued fraction representation
of (r)
1s [0;12]| e+1, -6, -6]
[1.5; 12| -e-1, -9]

2s [0; 15]-e-1, 9, e-1]

[1.5; 12| e+1, 24, 6]

2p [0; 15| -e-1, e+l, -e-1, 12, e1]
[1.5;12] 6, -e-1, 6, -e-1]

3s [0; 15] 132, -e-1]

3p [0; 151 -48, -6]

3d [0; 15]-12, 12, e-1]

4s [0; 15| e+1, e+1, -6, 6]

[1.5; 15| -e-1, e+1, 27, -e-1]

4p [1.5; 15| -e-1, er1, -6, e+l, e+l, e+l]
4d [0; 156, -21, -e-1, e1]

Af [0; 1519, -15, 9]

5s [1.5; 15| -6, 45]

5p [1.5; 15| -6, 6, e+1, -e-1, 6]

5d [0; 15| e+1, -e-1, &1, 6, -e-1, -12]
[1.5; 15| -6, et1, -e-1, &1, -9]
5f [0; 15| e+1, -e-1, -e-1, €1, -33]
[1.5; 15| -e-1, -e-1, -e-1, €1, -6]
50 [0; 15| e+1, -471]

[1.5; 15| -e-1, 15, 9, e 1]

6s [1.5; 15| -30, e+1, -18]

6p [1.5; 15| -24, -9, e+1, -e-1]

6d [1.5; 15| -18, -27]

6f [1.5; 15|-12, -e-1, &1, 12]

69 [1.5; 15| -9, -21]

6h [1.5; 15| -6, -6, 6, -e-1, 6]

basically an electron property, always existing in close
proximity to the nucleus (protons). From this it would
not be a surprise that both oscillators contribute to the
properties of the wavefunction. In general, one can now
speculate that particularly physical parameters related
to an atomic wavefunction are hot candidates to be in-
terpretable as electron resonances.

e The phase shift was not invented to justify electron res-

[1.5; 3| e+1, -6, -6]

2s [0; 6] e+1, 24, 6]
[1.5;6]-e-1, 9, e1]

2p [0;6]86, -e-1, 6, -e-1]
[1.5;6]-e-1, e+1, -e-1, 12, e1]

3s | [1.5;6]132, -e-1]

3p [1.5; 6]-48, -6]

3d [1.5;6]-12, 12, e1]

4s [0;9]-e-1, e+1, 27, -e-1]
[1.5; 6] e+l, e+l, -6, 6]

4p [0;9]-e-1, et1, -6, e+1, e+l, e+l]

4d [ [15;6]6,-21, -e-1, el]

af [1.5;6]9, -15, 9]

55 | [0;9]-6, 45]

50 | [0;9]-6,6,et1,-e-1, 6]

5d [0;9]-6,e+l, -e-1, &1, -9]
[1.5; 6| etl, -e-1, &1, 6, -e-1, -12]

5f [0;9]-e-1, -e-1, -e-1, €1, -6]
[1.5; 6] e+l, -e-1, -e-1, el, -33]

59 | [0;9]-e-1,15,9, el]
[1.5; 6] e+1, -471]

6s | [0;9]-30, e+1, -18]

6p [0;9]-24, -9, e1, -e-1]

6d | [0;9]-18,-27]

6f [0;9]-12,-e-1,e1, 12]

69 [0;9]-9, -21]

6h | [0;9]-6,-6,6,-e-1,6]

number (see Fig. 2). Therefore, the wavefunction is
principally governed by the electron oscillations. Cer-
tainly the proton oscillations influence the system too,
they can be interpreted as a perturbation. The system
tends to adjust to both oscillators and this seems to be
the cause of the observed phase shifts. Hopefully, sim-
ilar data will confirm this in near future.

onances, it is also required for an exact reproduction 4f Conclusions

the data set through proton resonances. Muller's model must be extended in two ways. First, it must

e When considering Nller's standard model (equationde recognized that electron resonances exist in the universe as
5 and 6), the sum of squared residuals is much lowgoton resonances do, and the same mathematical formalism
when interpreting the data as electron resonances.fdna chain of proton oscillators can be applied to a chain of
this case the “best numerator” is also closer to Eulegsectron oscillators. Second, an additional phase shist
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proposed to provide a reasonable mathematical extension of
the model.

Of course, much more data must be analyzed and the fu-
ture will show if this extended model can stand and give use-
ful results when applying to other data sets. Particularly inter-
esting for analyses would be quite accurate data from quan-
tum mechanics.

Now one has to ask regarding previously published pa-
pers on this topic [4—6]: are there any results that must be re-
considered? The answer is definitively yes. In reference [4],
masses of elementary particles were analyzed and only for
86% of the particles a continued fraction expression could
be found. There is high probability that this exceptional high
number of outliers (14%, nowhere else found) can be reduced
considering a phase shét or different phase shifi&can put
the elementary particles intoftérent groups. In another pa-
per [6], half-lifes of excited electronic states of atoms were
found to be proton resonance periods, however, a possible
interpretation as electron resonance periods has not been at-
tempted yet. Possibly a small phase shift could here also re-
duce the number of outliers. This everything is now subject
of future research.
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Gravitational Acceleration and the Curvature Distortion of Spacetime
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The Crothers solution to the Einstein vacuum field consists of a denumerable infinity of
Schwarzschild-like metrics that are non-singular everywhere except at the point mass
itself. When the point-mass distortion from the Planck vacuum (PV) theory is inserted
into the Crothers calculations, the combination yields a composite model that is phys-
ically transparent. The resulting static gravitational field using the Crothers metrics is
calculated and compared to the Newtonian gravitational field and the gravitational field
associated with the black hole model.

1 Newtonian Introduction The acceleration (1) can now be expressed exclusively in
When a test mas¥ travels in the gravitational field of a point€'Ms ©f the relative curvature distortiop
massm situated ar = 0, the Newtonian theory of gravity &r mcd @ me/r
predicts that the acceleration experienced by the test mass an) = -— = ==
diz  r2c4/G  r m.c?/r,

d’r mG

ae - "z @) 2 2

dt r _czn_c ,_ 22, ©)
isindependent of the masg.nn this theory the relative mag- reoome T s

nitudes ofn’ and m are arbitrary and lead to the followin . . . ,
equation for the magnitude of the gravitational force betwgé/rtu]ose normalized graph/(2¢/rs) is plotted in the first

the two masses 'gure.
mmG _ (m'c?/r)(mc/r) 2 Affine Connection
r2 ct/G
/ The conundrum posed by equation (1), that the acceleration
_(mc?/r\ (mcé/r C_4 ) of the test particle is independent of its mass is the prin-
\ #/G )\ /G ciple motivation behind the general theory of relativity [3, p.

4]; an important ramification of which is that, in a free-falling

local reference frame, the acceleration vanishes as in equation

g) That result leads to the following development. Given the
wo coordinate systemg' = x*(£) and&* = &(x") and the

dlﬂerennal equation

C4 rleCZ dZé'_-y

G~ . ®) Gz =0 ()

represents the maximum such curvature force, wherand

r. are the mass and Compton radius of the Planck particle -

constituting the PV. The corresponding relative curvature

force is represented by the n-ratio

when expressed in terms of the ratfgG.

In the PV theory [1] the forcend/r represents the curva-
ture distortion the mass exerts on the PV state (and henc
on spacetime), and the ratio

75—
o r;c?/r _ mc,i/r 4
/G m.c/r.

which is a direct measure of the curvature distortion exerte(
on spacetime and the PV by the point mass. Since the min
mum distortion is Oy = 0 orr — o) and the maximum is
1, the n-ratio is physically restricted to the range @, < 1
as are the equations of general relativity [2]. . x
The important fiducial point at,, = 0.5 is the Schwarz- -

schild radiug ¢ = 2mr,/m,, where

tos

Fig. 1: The graph plots the normalized Newtonian acceleration

m
me = m =TIy, = 0.5rs. (®)  a/(2¢?/ry) as a function ofy, (0 < n, < 1).
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applying the chain law to the filerentials gives wheregoo andga; are functions of the coordinate radiks=
5 - 5 , r. Under these conditions the only non-zefftiree connec-
d% _ogrdxt ot dxrdx (8) tions from (14) are:
drz2  ox’ dr?2  oxeox’ dr dr ’
Then using o, =19 = 9% 9900 (18)
1075017 T gyt
X O+
X)) = x — =& 9 L 14
&0 56 5% R e = Tty

to eliminate the coicient ofd®x’/dz? in (8) leads to Using (17), the velocity® can be calculated from

B 9 e dxdx

+— — == -0. (10) 21t/2
dr2 o 9xedx dr dr cdr = gg{fdxo[u (%)(—dré dt) (20)
Rearranging indices in (10) finally yields
) which for static conditionsdr/dt = 0) leads to
_dx/‘+ ”%d—w—d—w+l“”uvu"—0 (11)
d2  "dr dr  dr B © = @ _c 21)
wherew = dx/dr is a typical component of the test-mass dr gééz
4-velocity and . . .
. OX 5P 12) Inserting (21) into (16) gives
= — 12
ve @ v
oe* oxow du* R
is theaffine connectionThe dfine connection vanishes when V= T = — |5 (22)
. o B : dr goo  goo\ 2 Or
there is no gravitational distortion; so for the point mags
it should be solely a function of the curvature distortign along with its covariant twin
given by (4).
The dfine connection can be related to the the metric co- du _  du
efficientsg, via [3, p. 7] dr 91
pa 4 o o . 2 11
r =L | Do %9va _ 09 (13) _ 9u® (9" dgoo) _ € (9goo) (23)
2 | oxv oxe  oxe goo \ 2 oOr goo \ 20r
which, for a metric with no cross termg®¢ = 0 for a # f), _ Then combining (22) and (23) leads to the static acceler-
reduces to ation 172
zrip g1 gy Ogyp dut dy _ 11\1/2 2 9900 o4
F =t e (14) war| ) llaar) @
g Xy ox  oxt T Ot goo

with u = 1 for example. _ )

Since only radial fiects are of interest in the present pa3 Static Acceleration
per, only thex? andx! components of the spherical polar coThe metric cofficientsggo andg** for a point massnatr = 0
ordinate systemx’) = (X0, x},x%,x3) = (ctr,6,¢) are re- are given by (A6) and (A7) in the Appendix. After some
quired. Then theffine connection in (11) for the = 1 com-  straightforward manipulations, (24) leads to the (normalized)

ponent reduces to static gravitational acceleration €n, < 1)
C R an(ny) _ | (dut/d)(duy/dlr) 2
dr 2¢2/rs (2¢/rs)?
== [réo(uo)z + 2lgu’ut + ril(ul)z] (15) 2
_ r
which under static conditionsf = dr/dr = 0 for the test T (1 - re/Ry)Y2(1 + 20nM)2/n (25)
mass) produces )
du' o 16 - ”' (26)
g = ToolU)” (16) [(L+ 270" — 2n,JV2(1 + 2
In the spherical system witb9 = d¢ = 0, the metric n
becomes = [(a+ 1/2nnp)1/n _ 1]1/2(2nr)1/2(1 + 2nnp)3/2n (27)
ds = Pdr? = goo?dt® + g11 dr? (17)
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point (1,1) in Figure 2 is the Newtonian result from (6). It is
clear from Figure 3 that the acceleration diverges in the range
0.5 < n; < 1 for the limitn — oo. In the range & n; < 0.5

> the acceleration is given by the upper equation in (29) — this
// result is identical with the static black-hole acceleration [3, p.
43].

4 Summary and Comments

The nature of the vacuum state provides a force constraint
— (nr < 1) on any theory of gravity, whether it's the Newto-
5 nian theory or the general theory of relativity [2]. Thifezt
‘ manifests itself rather markedly in the equation for the Kerr-
Newman black-hole are&for a charged spinning mass [4]:
Fig. 2: The graph plota,/(2c?/rs) as a function ofy, for the indices
n=1234,5,810 20 40 from bottom-to-top of the graph. The A= 4nG [ZmZG—Qz + 2(m4G2—02J2—mZQZG)1/2] (30)

a\

o
°

U%E’///D

. . . - A= —xX
curve that intersects (1,1) is the normalized Newtonian acceleration ct

from (6). Then = 3 curve is the original Schwarzschild result [5]
©O<n <1). whereQ andJ are the charge and angular momentum of the

massm. Using the relation in (3) an® = €/n? [1], it is
straightforward to transform (30) into the following equation

2 2
4rr2 m. €,

m\4 3\ m\2 Q 211/2

RERHIS]
where all of the parameters.( m,, r., exceptc of course)
in the denominators of the terms are PV parameters; and all
of the terms are properly normalized to the PV state, the area
A by the area #r?, the angular momenturm by the angular
momentunr.m.c, and so forth.

The “dogleg” in Figure (4) at the Schwarzschild radiys
(ny = 0.5) and the pseudo-singularity in the black-hole met-
ric atrg are features of the Einsteinftéirential geometry ap-
proach to relativistic gravity — how realistic these features
are remains to be seen. At this point in time, though, as-
in terms of the relative curvature forog, all of which vanish trophysical measurements have not yet reachedtke 0.5
for n, = 0. Formally, the acceleration in the denominator quoint (see below) where the dogleg and the black-hole re-

+2

1

Fig. 3: The graph is a lin-log plot ddi,/(2¢?/rs) as a function of
n, for the indicesn = 1, 2,3, 4,5, 8,10, 20, 40 from bottom-to-top of
the graph (6 n; < 1).

the left of (25) sults can be experimentally checked, but that point appears
to be rapidly approaching. Whatever future measurements
Av - c - E (28) might show, however, the present calculations indicate that
At (rs—rs/2)/Cc 15 the point-mass-PV interaction that leadsnfomay point to
the physical mechanism that underlies gravity phenomenol-

is the acceleration of a test mass starting from rest=atrs

(e = 0'5_) anq accel_eratl_ng to the speed of lighin its fall to The evidence for black holes with ati/r ratios appears
rs/2 (ny = 1) in the time intervalfs — rs/2)/c. tob ina 3. Ch. 61 soiitis tant t i£h t
The limits of (26) and (27) as — oo are easily seen to be 0 be growing [3, Ch. ] SO ILIS Important 1o see It e presen

calculations can explain the experimental black-hole picture

a.(ny) m/(1-2n)Y2 ,0<n <05 that is prevalent in today’s astrophysics. The salient feature of

22/r. { ' P (29)  a black hole is the event horizon [3, pp. 2, 152], that pseudo-

surface at = rg at which strange things are supposed to hap-

wheren, < 0.5 andn, > 0.5 are used in (26) and (27) respegen. A white dwarf of mass:910%’gm and radius & 10°cm

tively. Equations (26) and (27) are plotted in Figures 2 amderts a curvature force on the PV equal t@ 2 10*°dyne,

3 for various indices, all plots of which are continuous inwhile a neutron star of mass@0*3gm and radius ¥ 10fcm

the entire range & n, < 1. The curve that runs through theexerts a force of Z x 10*8dyne [2]. Dividing these forces

ogy.

00 ,06<n <1
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g

Fig. 4: The graph plot®,/r as a function ofy, for the indicesn =
1,2,3,4,6,8,10,20,40. The straight line is tha = 1 curve (0<

and wherer is the coordinate radius from the point mass to
the field point of interest and, is the Schwarzschild radius.
The ratioR,/r as a function of, is plotted in Figure 4 for
various indices. The n-ratios 0, 0.5, and 1 correspond to the
r valuesr — oo, rg, andrg/2 respectively.

All the metrics in (A1) forn > 2 reduce to

dr?
1-2n

ds = (1-2n,) c?dt? - —r%(d6? + sir’ 6dg?) (A4)
forn, < 1.

It is clear from the expressions in (A3) that the require-
ment of asymptotic flatness [3, p.55] is fulfilled for all finite
n. On the other hand, the proper radils from the point
mass at = 0 to the coordinate radiusis not entirely calcu-

n <1).

by the 121 x 10*°dyne force in the denominator of (4) leads
to the n-ratiosn, = 0.0002 andn, = 0.2 at the surface of
the white dwarf and neutron star respectively. The surfaces

lable:

R0 = [ ' (Cgua)¥2dr

- fo " oxr+

,
(—911)1/2dr
rs/2

(A5)

of these two objects are real physical surfaces — thus thfje to the failure of the general theory in the regior © <

cannot be black holes.
On the other hand, SgtA[3, p. 156] is thought to be a

rs/2
The metric cofficients of interest in the text fodd =

[2].

supermassive black-hole with a mass of aboRt410° solar dg = 0 are

masses and a radius confined to 22x 10! [cm], leading to

the SgrA n-ration, > 0.28. For an n-ratio of 0.28, however,
the plots in Figures 2—-4 show that the behavior of spacetime
and the PV is smooth. To reach the = 0.5 value and the
dogleg, the SgrAradius would have to be about %210
[cm], a result not significantly out of line with the measure-
ments.

Finally, it should be noted that the black-hole formalisrgnd from (A8)

is the result of substituting, = r in the metric (A1) of the
Appendix. Unfortunately, sinc,/r > 1 signifies a response
of the vacuum to the perturbation at the coordinate radius
r, the dfect of this substitution is to eliminate that response.
This is tantamount to setting = 0 in the second-to-last ex-
pression of (A3).

1.
Appendix: Crothers Vacuum Metrics

The general solution to the Einstein vacuum field [5] [6] for?
a point massn atr = 0 consists of the infinite collection
(n =1,2,3,--) of Schwarzschild-like metrics that aren- 5
singularfor all r > 0:

d< = (1-rs/Ry) c2dt? — M_

1-rs/Ry (A1)
—RE(d¢? + sir? 6d¢?) 5
where 2
mG m 6.
rs = = = —m*cz/r* = 2rn; (A2)
1 2nnn 1/n
Ry = (" + 10 = (14 20 = r L2 )

2n;

38

goo = (1 —1s/Ry) (A6)
_ (/R 1
T TITR, T g (A7)
From (A3)
R _ L1 ___
o (L+ 2np)a-um (A8)
dgoo _ I's Ry
o TR (A9)
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Currently, whole of the measured “cosmological-red-8ligftinterpreted as due to the
“metric-expansion-of-space”; so for the required “cledensity” of the universe, we
need twenty times more mass-energy than the visible baryratter contained in the
universe. This paper proposes a new mechanism, which caurictor good per-
centage of the red-shift in the extra-galactic-light, gseeeducing the requirement of
dark matter-energy. Also, this mechanism can cause a nevdfiblue-shift reported
here, and their observational evidences. These spebiftd-are proposed to result due
to cumulative phase-alteration of extra-galactic-ligat&use of vector-addition of: (i)
electric-field of extra-galactic-light and (ii) that of tl®smic-microwave-background
(CMB). Since the center-frequency of CMB is much lower thatragalactic-light,
the cumulative-phase-alteration resultsed-shift, observed as an additional contribu-
tor to the measured “cosmological red-shift”; and sincedéeter-frequency of CMB
is higher than the radio-frequency-signals used to meaglozity of space-probes
like: Pioneer-10, Pioneer-11, Galileo and Ulysses, theutative-phase-alteration re-
sulted in blue-shift, leading to the interpretation of decation of these space-probes.
While the galactic-light experiences the red-shift, arelrdinging-signals of the space-
probes experiendglue-shift, they are comparable in magnitude, providing a sujps
evidence for the new mechanism proposed here. More confugraperiments for this
new mechanism are also proposed.

1 Introduction proposed here. These anomalies are actually providing
supportive-evidences for the new mechanism proposed here.
Currently, whole of the “cosmological red-shift” is integp Brief reminder of the “solar system astrometric anoma-

ted in terms of “metric-expansion-of-space”, so for the rées” will be in order here: (a) Anomalous secular increafse o
quired “closer-density” of the universe, we need twentyesmthe eccentricity of the orbit of the moon [3—7] (b) the fly-by-
more mass-energy than the visible baryonic-matter coathiranomaly [8—10] (c) precession of Saturn [11-12], (d) secu-
in the universe. This paper proposes a new mechanism, whighvariation of the gravitational-parameteM (i.e. G times
can account for good percentage of the red-shift in the extnaassM of the Sun) [13-16] (e) secular variation of the Astro-
galactic-light, greatly reducing the requirement of darkomical-Unit [17-23] and (f) the Pioneer anomaly. For de-
matter-energy. Prior to this, many scientists had proposatdiption of Pioneers see: [24] for general review of Pionee
alternative-interpretations of “the cosmological redsh anomaly see: [25]. Of course, the traditional constant giart
but the alternatives proposed so far were rather specejatiie anomalous-acceleration does not show up in the motion
for example, speculating about possible presence of ir@fimajor bodies of the solar system [26—44]. For the attempts
particles in the inter-galactic-space, or presence of atofn of finding explanations for the Pioneer-anomaly in terms of
gas, or electrons, or virtual-particles. .. etc. How can & sconventional physics see: [45-52].
for sure that such particles are indeed there in the inter- In this new mechanism for the spectral-shift, proposed
galactic-space? Even if they are there, is the “crosses@Cctihere, there is no loss of energy; energy lost by cosmic-pho-
of their interactions sflicient? Whereas a mechanism praons get transferred to CMB; so, it is in agreement with the
posed here is based on experimentally established faki# of conservation of energy. More verification-experirtsen
namely the presence of “cosmic-microwave-backgroun@i this new mechanism are also proposed here, so it is a
(CMB), we are sure that CMB is indeed present in the inteestable proposal.
galactic-space. And we know for sure that electric-field- Moreover, this proposal is not in conflict with the ex-
vectors of light and CMB are sure to get added. isting theories, because it does not claim that whole of the
This mechanism predicts both kids of spectral-shifid; measured “cosmological red-shift” is due to this “cumwedi
shift as well asblue-shift. The solar-system-astrometricphase-alteration-mechanism”; some 5% of the red-shift mus
anomalies [1, 2] are indicated here to arise due tobllne- be really due to “metric-expansion-of-space”, reducing re
shift caused by the cumulative-phase-alteration-meshanguirement of total-mass-of-the-universe to the obsessabl
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baryonic matter, making it $licient for the required “closer-downlink to Earth) used to measure velocity of Pioneer-10,
density”. Thus this new mechanism is likely to resolve matmioneer-11, Galileo and Ulysses space-probes, the cumula-
of the problems of the current Standard Model of Cosmologdiye-phase-alteration resulted in blue-shift, leadinghte in-
) ) ~ terpretation of deceleration of these space-probes. GnJoh
2 Cumulative phase-alteration of the Extra-Galactic- \asreliez [53] has presented a “cosmological explanation f
Light passing through the Cosmic-Microwave-Back- the Ppjoneer-anomaly”, in terms of expansion of space,
ground (CMB) whereas here it is proposed that the expansion-of-space ap-
Let us imagine a horizontal arrow of three centimeter lengdgars mostly due to the “cumulative-phase-alterationigbit|
representing instantaneous magnitude and direction of eleue to CMB. This shows that there is a co-relation between
tric-field of the “extra-galactic-light”. Then add a smaltew the magnitudes of anomalous-accelerations of the Pioneer-
of just five mm length at an angle minus thirty degrees, rep?-11 space-probes and the “cosmological red-shift”. Al-
resenting instantaneous magnitude and direction of the-“cthiough, one of the shifts is red-shift, and the otheblise-
mic-microwave-background”. We can see that the resultghift, their magnitudes, in terms of decelerations, ané-str
vector has increased in magnitude, but lagged behind bipgly the same; as described in detail in the next paragraph:
small angle theta. As the wave of extra-galactic-lighttrav We can express the cosmological red-shifin terms of
els in space, a new arrow representing CMB keeps on genﬂﬁ;acceleration experienced by the photon, as follows
added to the previous resultant-vector. This kind of pha§é-55]: Forz. smaller than one:
and amplitude-alterations continue for billions of yearthe

case of “extra-galactic-light”; producing a cumulativiéeet. Z = fo— f = HoD
Since the speed of rotation of the vector representing CMB is f ¢
much slower than that of light, the CMB-vector pulls-baok tq
Light-vector resulting in reduction of cyclic-rotationhis hAf  HoD
process can be mathematically expressed as follows: T ¢

Electric field of pure light-wave can be expressed as:

ie.
¥(X,1) = Aexpi(wt - kX) haf = 2 Hoo)D 3)
2

wherew represents the angular-frequency of light, arttie Thatis, the loss in energy of the photon is equal to its mass
wave-number.  Taking into consideration only the timgn/c2) times the acceleratiom= Hoc, times the distanc®
varying-part, at a pointp : travelled by it. Where:Ho is Hubble-parameter. And the

o value of constant acceleratians:
Y(t) = A[coswt + i sinwt]
— _ 10
When electric-fields of CMB get added to light, the resul- a=Hoc, a=687x10" m/s.

tant-sum can be expressed as: ) ) )
And now, we will see that the accelerations experienced

P(t) = A[N(t) coswt + iN(t) sinwt] ) by the Pioneer-10, Pioneer-11, Galileo and Ulysses space-
probes do match strikingly with the expression (3):
Where:N(t) represents instantaneous magnitude of alteration Carefully observed values of de-accelerations [27]:
caused by CMB, andl(t) represents its Hilbert-transformFor Pioneer-10:
When all the spectral-componentsNft) are phase-shifteda = (8.09+ 0.2) x 107*% m/s? = Hoc + local-efect.
by +90 degrees, we get its Hilbert-transfoNit). For Pioneer-11:
As a communications-engineer we use band-pass-filteate (8.56 + 0.15)x 1071° m/<? = Hyc + local-efect.

remove out-of-band noise. This author has also developéoa Ulysses:
noise-cancelling-technique, to reduce teet of even in- a= (12+ 3)x 101 m/s? = Hoc + local-efect.
band-noise by up-to 10 dB. But in the extra-galactic-spaker Galileo:
there are no band-pass-filters, so the phase-alteratiossgaa = (8 + 3) x 1071% m/s? = Hoc + local-efect.
by CMB keep on getting accumulated. After billions of yearénd: as we already derived earlier, for the “cosmologically
when this light reaches our planet earth there is a cumelatived-shifted-photon’a = 6.87x 10°1° m/s? = Hoc.
phase-alteration in the extra-galactic-light, obsened part The “critical acceleration” of modified Newtonian dynamics
of “the cosmological red-shift”. Since the center-freqeyeaf  MOND: ag = Hoc. The rate of “accelerated-expansion” of
CMB is much lower than extra-galactic-light, the cumulativ the universeaexp = HoC.
phase-alteration results in red-shift; and since the cente Perfect matching of values of decelerations of all the four
frequency of CMB is higher than the radio-frequency-signalpace-probes is itself an interesting observation; and its
(2110 MHz for the uplink from Earth and 2292 MHz for thenatching with the deceleration of cosmologically-red-
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shifting-photons can not be ignored by a scientific mind as.
a coincidence.

There is one more interesting thing about the value of
this deceleration as first noticed by Milgrom, that: withsthi
value of deceleration, an object moving with the speed btlig
would come to rest exactly after the tifig which is the age
of the universe. 4.

The attempt proposed by this author refers only to the
constant part of the PA. It should be acknowledged that also
a time-varying part has been discovered as well.

3 Possible verification-experiments

Vector-addition of light and CMB can be simulated using
computers. The vector to be added to light-vector can be de-
rived from the actual CMB received. Every time new and new
CMB-vector can be added to the resultant vector of previous
addition.

Secondly, we know that there is certain amount of un-
isotropy in the CMB. Microwaves coming from some direc- -,
tions are more powerful than others. So, we can look for any
co-relation between the strength of CMB from a given direc-
tion and value of cosmological-red-shift. 8.

Thirdly, we can establish a reverberating-satellite-link
which we can first transmit a highly-stable frequency to geo-
synchronous-satellite; receive the signal back; re-trétrthe
CMB-noise-corrupted-signal back to satellite, and cargin
such repetitions for an year or longer and compare the frg;
guency of the signal with the original source.

4 Conclusion 11.

After getting the results of verification-experiments, tesv
mechanism proposed here namely: “Cumulative Phasg-
Alteration of the Extra-Galactic-Light passing throughsco
mic-Microwave-Background (CMB)” it seems possible to ex-
plain: not only the large percentage of “cosmological red-
shift”, but also the Pioneer-anomaly. Quantitative arialys'®
may leave 5% of the measured value of the “cosmological
red-shift” for the standard explanation in terms of “metric, ,
expansion-of-space”, reducing the requirement of totassn

of the universe to the already-observable baryonic matter;
thus it is likely to resolve many of the problems of currents.
standard-model-cosmology. This author also proposesto in
vestigate if this new mechanism of spectral-shifts will bkea 16
to accommodate some of the solar-system-astrometric-

anomalies.
17.
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One-Way Speed of Light Measurements Without Clock Synchronisation
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The 1991 DeWitte double one-way 1st order in v/c experiment successfully measured
the anisotropy of the speed of light using clocks at each end of the RF coaxial cables.
However Spavieri et al., Physics Letters A (2012), have reported that (i) clock effects
caused by clock transport should be included, and (ii) that this additional effect cancels
the one-way light speed timing effect, implying that one-way light speed experiments
“do not actually lead to the measurement of the one-way speed of light or determination
of the absolute velocity of the preferred frame”. Here we explain that the Spavieri et al.
derivation makes an assumption that is not always valid: that the propagation is subject
to the usual Fresnel drag effect, which is not the case for RF coaxial cables. As well
DeWitte did take account of the clock transport effect. The Spavieri et al. paper has

prompted a clarification of these issues.

1 Introduction

The enormously significant 1991 DeWitte [1] double one-
way 1st order in v/c experiment successfully measured the
anisotropy of the speed of light using clocks at each end of
the RF coaxial cables. The technique uses rotation of the light
path to permit extraction of the light speed anisotropy, despite
the clocks not being synchronised. Data from this 1st order
in v/c experiment agrees with the speed and direction of the
anisotropy results from 2nd order in v/c Michelson gas-mode
interferometer experiments by Michelson and Morley and by
Miller, see data in [2], and with NASA spacecraft earth-flyby
Doppler shift data [3], and also with more recent 1st order
in v/c experiments using a new single clock technique [2],
Sect. 5. However Spavieri et al. [4] reported that (i) clock
effects caused by clock transport should be included, and (ii)
that this additional effect cancels the one-way light speed tim-
ing effect, implying that one-way light speed experiments “do
not actually lead to the measurement of the one-way speed of
light or determination of the absolute velocity of the preferred
frame”. Here we explain that the Spavieri ef al. derivation
makes an assumption that is not always valid: that the propa-
gation is subject to the usual Fresnel drag effect, which is not
the case for RF coaxial cables. The Spavieri ef al. paper has
prompted a clarification of these issues. In particular DeWitte
took account of both the clock transport effect, and also that
the RF coaxial cables did not exhibit a Fresnel drag, though
these aspects were not discussed in [1].

2 First Order in v/c Speed of EMR Experiments

Fig. 1 shows the arrangement for measuring the one-way
speed of light, either in vacuum, a dielectric, or RF coaxial
cable. It is usually argued that one-way speed of light mea-
surements are not possible because the clocks Cy and C; can-
not be synchronised. However this is false, although an im-
portant previously neglected effect that needs to be included
is the clock offset effect caused by transport when the appara-

tus is rotated [4], but most significantly the Fresnel drag effect
is not present in RF coaxial cables. In Fig. 1 the actual travel
time t4p = tg — t4 from A to B, as distinct from the clock
indicated travel time Typ = Ty — T4, is determined by

V(vcos(@)tap = L + vcos(@)tap (D)
where the 2nd term comes from the end B moving an ad-
ditional distance vcos(6)t4p during time interval 745. With
Fresnel drag V(v) = ﬁ +v (1 - #), when V and v are parallel,

and where n is the dielectric refractive index. Then

L nL vcos(6)L
IAB =—+ —"+

- V(vcos(®) —vcos(d) ¢ c?

2

However if there is no Fresnel drag effect, V = c¢/n, as is the
case in RF coaxial cables, then we obtain

L nL vcos(f)Ln?
tap= =t +
V(vcos(8)) —vcos(d) ¢ c2

3)

It would appear that the two terms in (2) or (3) can be
separated by rotating the apparatus, giving the magnitude and
direction of v. However it is T4yp = Tp — T4 that is mea-
sured, and not #4p, because of an unknown fixed clock offset
7, as the clocks are not a priori synchronised, and as well
an angle dependent clock transport offset Ar, at least until
we can establish clock synchronisation, as explained below.
Then the clock readings are T4 = t4 and T = t5 + 7, and
T, =ty + T + At, where At is a clock offset that arises from
the slowing of clock C; as it is transported during the rotation
through angle A6, see Fig. 1.

3 Clock Transport Effect

The clock transport offset At follows from the clock motion
effect

2 2 .
Ry R Ly A AL )
C C C
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V(v cos(6))
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Fig. 1: Schematic layout for measuring the one-way speed of light
in either free-space, optical fibres or RF coaxial cables, without re-
quiring the synchronisation of the clocks C; and C,. Here 7 is the,
initially unknown, offset time between the clocks. Times z4 and 75
are true times, without clock offset and clock transport effects, while
Ty = 14, Tpg = ty + 7 and Ty = t, + 7 + At are clock readings.
V(vcos(6)) is the speed of EM radiation wrt the apparatus before ro-
tation, and V(vcos(f — A8)) after rotation, v is the velocity of the
apparatus through space in direction 6 relative to the apparatus be-
fore rotation, u is the velocity of transport for clock C,, and At < 0
is the net slowing of clock C, from clock transport, when apparatus
is rotated through angle A > 0. Note that v - u > 0.

when clock C; is transported at velocity u over time interval
dt, compared to C;. Now v - u = vusin() and dt = LAG/u.
Then the change in T4p from this small rotation is, using (3)
for the case of no Fresnel drag,

vsin(@)Ln*A8  vsin(6)LAO .

(&)

as the clock transport effect appears to make the clock-deter-
mined travel time smaller (2nd term). Integrating we get

L OL(n? -1
n_+vcos() (n )+‘r

Tg—T4 = , (6)

2
where 7 is now the constant offset time. The vcos(8) term
may be separated by means of the angle dependence. Then
the value of 7 may be determined, and the clocks synchro-
nised. However if the propagation medium is vacuum, liquid,
or dielectrics such as glass and optical fibres, the Fresnel drag
effect is present, and we then use (2), and not (3). Then in (6)
we need make the replacement n — 1, and then the 1st order
in v/c term vanishes, as reported by Spavieri et al.. However,
in principle, separated clocks may be synchronised by using
RF coaxial cables.

4 DeWitte 1st Order in v/c Detector

The DeWitte L = 1.5 km 5 MHz RF coaxial cable experi-
ment, Brussels 1991, was a double 1st order in v/c detector,
using the scheme in Fig. 1, but employing a 2nd RF coax-
ial cable for the opposite direction, giving clock difference
Tp — T¢, to cancel temperature effects, and also used 3 Cae-
sium atomic clocks at each end. The orientation was NS and

j _
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Fig. 2: Top: Data from the 1991 DeWitte NS RF coaxial cable ex-
periment, L = 1.5 km, using the arrangement shown in Fig. 1, with
a 2nd RF coaxial cable carrying a signal in the reverse direction.
The vertical red lines are at RA=5" and 17". DeWitte gathered data
for 178 days, and showed that the crossing time tracked sidereal
time, and not local solar time, see Fig. 3. DeWitte reported that
v ~ 500 km/s. If a Fresnel drag effect is included no effect would
have been seen. Bottom: Dual coaxial cable detector data from May
2009 using the technique in Fig. 4 with L = 20 m. NASA Spacecraft
Doppler shift data predicts Dec= —77°, v = 480 km/s, giving a side-
real dynamic range of 5.06 ps, very close to that observed. The verti-
cal red lines are at RA=5" and 17". In both data sets we see the earth
sidereal rotation effect together with significant wave/turbulence ef-
fects.

rotation was achieved by that of the earth [1]. Then

2 L(n®> -1
_ vcos(9)L(n ) s

Tup—Tcp 5 )

c

For a horizontal detector the dynamic range of cos(f) is
2 sin(A) cos(d), caused by the earth rotation, where A is the
latitude of the detector location and ¢ is the declination of
v. The value of 7 may be determined and the clocks syn-
chronised. Some of DeWitte’s data and results are in Figs. 2
and 3. DeWitte noted that his detector produced no effect at
RF frequency of 1GHz, suggesting that the absence of Fres-
nel drag in RF coaxial cables may be a low frequency effect.
This means that we should write the Fresnel drag expression
as V() = & + v(l - ﬁ), where m(f) is RF frequency f
dependent, with m(f) — n at high f.

5 Dual RF Coaxial Cable Detector

The single clock Dual RF Coaxial Cable Detector exploits the
absence of the Fresnel drag effect in RF coaxial cables [2].
Then from (3) the round trip travel time for one circuit is, see
Fig. 4,
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Fig. 3: DeWitte collected data over 178 days and demonstrated that
the zero crossing time, see Fig. 2, tracked sidereal time and not local
solar time. The plot shows the negative of the drift in the crossing
time vs local solar time, and has a slope, determined by the best-
fit straight line, of -3.918 minutes per day, compared to the actual
average value of -3.932 minutes per day. Again we see fluctuations
from day to day.
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Fig. 4: Because Fresnel drag is absent in RF coaxial cables this dual
cable setup, using one clock (10 MHz RF source) and Digital Stor-
age Oscilloscope (DSO) to measure and store timing difference be-
tween the two circuits, as in (9)), is capable of detecting the absolute
motion of the detector wrt to space, revealing the sidereal rotation
effect as well as wave/turbulence effects. Results from such an ex-
periment are shown in Fig. 2. Andrews phase-stablised coaxial ca-
bles are used. More recent results are reported in [2].

(n +m)L .\ veos(O)L(n? — n3

) +
c c2 -

tap +1Icp = (®)
where n; and n, are the effective refractive indices for the two
different RF coaxial cables. There is no clock transport effect
as the detector is rotated. Dual circuits reduce temperature
effects. The travel time difference of the two circuits at the
DSO is then

2vcos(0)L(n? — n?
. (O)L(n; 2)+

- . ©)

c

A sample of data is shown in Fig. 2, using RF=10 MHz, and
is in excellent agreement with the DeWitte data, the NASA
flyby Doppler shift data, and the Michelson-Morley and
Miller results.

6 Conclusions

The absence of the Fresnel drag in RF coaxial cables enables
1st order in v/c measurements of the anisotropy of the speed
of light. DeWitte pioneered this using the multiple clock tech-
nique, and took account of the clock transport effect, while
the new dual RF coaxial cable detector uses only one clock.
This provides a very simple and robust technique to detect
motion wrt the dynamical space. Experiments by Michel-
son and Morley 1887, Miller 1925/26, DeWitte 1991, Cahill
2006, 2009, 2012, and NASA earth-flyby Doppler shift data
now all agree, giving the solar system a speed of ~ 486 km/s
in the direction RA=4.3", Dec= -75.0°. These experiments
have detected the fractal textured dynamical structure of
space - the privileged local frame [2]. This report is from the
Gravitational Wave Detector Project at Flinders University.

Submitted on July 2, 2012 / Accepted on July 12, 2012

References

1. Cahill R.T. The Roland De Witte 1991 Experiment. Progress in
Physics, 2006, v. 3, 60-65.
2. Cahill R.T. Characterisation of Low Frequency Gravitational Waves

from Dual RF Coaxial-Cable Detector: Fractal Textured Dynamical 3-
Space. Progress in Physics, 2012, v. 3, 3-10.

3. Cahill R.T. Combining NASA/JPL One-Way Optical-fibre Light-Speed
Data with Spacecraft Earth-Flyby Doppler-Shift Data to Characterise
3-Space Flow. Progress in Physics, 2009, v.4, 50-64.

4. Spavieri G., Quintero J., Unnikrishnan S., Gillies G.T., Cavalleri G.,
Tonni E. and Bosi L. Can the One-Way Speed of Light be used for
Detection of Violations of the Relativity Principle? Physics Letters A,
2012, v.376, 795-7917.

R.T. Cahill. One-Way Speed of Light Measurements Without Clock Synchronisation 45



Volume 3 PROGRESS IN PHYSICS July, 2012

Additional Proofsto the Necessity of Element No.155, in the Periodic
Table of Elements

Albert Khazan
E-mail: albkhazan@gmail.com

Additional versions of the location of the isotopes and elptiNo.155 are suggested to
the Periodic Table of Elements.

As was pointed out recently [1], the Periodic Table of EldReferences
ments ends with element No.155 which manifests the uppar khazan A. Upper Limit in Mendeleev's Periodic Table — Etein
limit of the Table after whom no other elements exist. In  No.155. American Research Press, Rehoboth (NM), 2012.
this connexion the number of the isotopes contained in each The Nuclear Periodic Table, — httfwww.radiochemistry.org
single cell of the Nuclear Periodic Table could be intergste  periodictabldmagegNuclearPeriodicTable-300doi.jpg
(The Nuclear Periodic Table is constructed alike the Pé&riod _—
Table of Elements, including Periods, Groups, Lanthanides
and Actinides.) Therefore, it is absolutely lawful to compa
these two tables targeting the location of element No.1h5 [2
Fig. 1 shows an S-shaped arc of the isotopes, whose form
changes being dependent on the number of Period, and the
number of the isotopes according to the summation of them.
As seen, the arc is smooth up to element No.118, where the
number of the isotopes of the cell equals to 4468. This is the
known last point, after whom the arc transforms into the hor-
izontal straight. In the region of the numbers 114-118, the
rate of change of the isotopes in the arc decreases very rapid
(4312-4468), upto element No0.118 whose cell contains just
one isotope. Hence we conclude that only the single isotope
is allowed for the number higher than No.118. This was veri-
fied for the points N0.118, N0.138 and No.155, who are thus
located along the strict horizontally straight. The comraon
can be described by the equation, whose truth of approxima-
tionisR? = 1.
The next version of the graph is constructed by logarith-
mic coordinates, where thecoordinate is IrX and they-
coordinate is IrY (see Fig. 2). The original data are: the num-
berZz of each single element (the ax{g, and the summary
number of the isotopes (the axi§. Once the graph created,
we see a straight line ending by a curve. As seen, the last
numbers form a horizontally located straight consistinthef
10 last points. The obtained equation demonstrates the high
degree of precisiorR? = 0.997).
The most interesting are the structures, where the two arcs
(No.55—-N0.118) coincide completely with each other. The
left side of the parabolas in the tops forms two horizontal ar
eas of 10 points. The two dotted lines at the right side are
obtained by the calculations for elements being to 0.5 onit f
ward. The both equations posses thefioentR? = 0.992.
All three presented versions of the distribution of the iso-
topes in the cell No.155 show clearly that this number should
exist as well as element No.155.
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Quasar Formation and Energy Emission in Black Hole Universe

Tianxi Zhang

Department of Physics, Alabama A & M University, Normal, Alabama. E-mail: tianxi.zhang@aamu.edu

Formation and energy emission of quasars are investigated in accord with the black hole
universe, a new cosmological model recently developed by Zhang. According to this
new cosmological model, the universe originated from a star-like black hole and grew
through a supermassive black hole to the present universe by accreting ambient matter
and merging with other black holes. The origin, structure, evolution, expansion, and
cosmic microwave background radiation of the black hole universe have been fully ex-
plained in Paper I and II. This study as Paper I1I explains how a quasar forms, ignites and
releases energy as an amount of that emitted by dozens of galaxies. A main sequence
star, after its fuel supply runs out, will, in terms of its mass, form a dwarf, a neutron
star, or a black hole. A normal galaxy, after its most stars have run out of their fuels
and formed dwarfs, neutron stars, and black holes, will eventually shrink its size and
collapse towards the center by gravity to form a supermassive black hole with billions
of solar masses. This collapse leads to that extremely hot stellar black holes merge each
other and further into the massive black hole at the center and meantime release a huge
amount of radiation energy that can be as great as that of a quasar. Therefore, when the
stellar black holes of a galaxy collapse and merge into a supermassive black hole, the
galaxy is activated and a quasar is born. In the black hole universe, the observed dis-
tant quasars powered by supermassive black holes can be understood as donuts from the
mother universe. They were actually formed in the mother universe and then swallowed
into our universe. The nearby galaxies are still very young and thus quiet at the present
time. They will be activated and further evolve into quasars after billions of years. At
that time, they will enter the universe formed by the currently observed distant quasars
as similar to the distant quasars entered our universe. The entire space evolves itera-
tively. When one universe expands out, a new similar universe is formed from its inside

star-like or supermassive black holes.

1 Introduction

Quasars are quasi-stellar objects, from which light is extreme-
ly shifted toward the red [1-5]. If their large redshifts are
cosmological, quasars should be extremely distant and thus
very luminous such that a single quasar with the scale of the
solar system can emit the amount of energy comparable to
that emitted by dozens of normal galaxies [6-7]. A highly
charged quasar may also have significant electric redshift [8].

Quasars are generally believed to be extremely luminous
galactic centers powered by supermassive black holes with
masses up to billions of solar masses [9-13]. It is usually sug-
gested that the material (e.g., gas and dust) falling into a su-
permassive black hole is subjected to enormous pressure and
thus heated up to millions of degrees, where a huge amount
of thermal radiation including waves, light, and X-rays give
off [14-16]. However, the density of the falling material, if it
is less dense than the supermassive black hole, is only about
that of water. In other words, the pressure of the falling gas
and dust may not go such high required for a quasar to emit
energy as amount of that emitted by hundred billions of the
Sun.

According to the Einsteinian general theory of relativ-
ity [17] and its Schwarzschild solution [18], the gravitational

field (or acceleration) at the surface of a black hole is in-
versely proportional to its mass or radius. For a supermas-
sive black hole with one billion solar masses, the gravitational
field at the surface is only about 1.5 x 10* m/s>. Although
this value is greater than that of the Sun (~ 270 m/s?), it is
about two-order smaller than that of a white dwarf with 0.8
solar masses and 0.01 solar radii (~ 2.2 x 10° m/s?), eight-
order smaller than that of a neutron star with 1.5 solar masses
and 10 km in radius (~ 2.0 x 10'> m/s?), and eight-order
smaller than that of a star-like black hole with 3 solar masses
(~ 5% 10'? m/s?). Table 1 shows the gravitational field at the
surface of these typical objects. A black hole becomes less
violent and thus less power to the ambient matter and gases
as it grows. Therefore, a supermassive black hole may not
be able to extremely compress and heat the falling matter by
such relative weak gravitational field. It is still unclear about
how a quasar is powered by a supermassive black hole.

The Chandra X-ray observations of quasars 4C37.43 and
3C249.1 have provided the evidence of quasar ignition with
an enormous amount of gas to be driven outward at high
speed or a galactic superwind [19]. The observation of quasar
Q0957+561 has shown the existence of an intrinsic magnetic
moment, which presents an evidence that the quasar may not
have a closed event horizon [20]. In addition, the observations
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Object M (Msy,)  R(m)  gg (m/s?)
Sun 1 7 x 108 270
White Dwarfs 0.8 7 % 10° 2% 10*
Nneutron Stars 1.5 1 x10* 2% 10"2
Black Holes (BH) 3 3x10°  5x10?
Spermassive BH 10° 3x10% 1.5x10*

Table 1: Mass, radius, and gravitational field at the surface of the
Sun, white dwarf, neutron star, star-like black hole (BH), and super-
massive black hole.

of the distant quasars have shown that some supermassive
black holes were formed when the universe was merely 1-2
billion years after the big bang had taken place [5, 21]. How
the supermassive black holes with billions of solar masses
were formed so rapidly during the early universe is a great
mystery raised by astronomers recently [22]. Theoretically,
such infant universe should only contain hydrogen and he-
lium, but observationally scientists have found a lot of heavy
elements such as carbon, oxygen, and iron around these dis-
tant quasars, especially the large fraction of iron was observed
in quasar APM 08279+5255 [23], which has redshift Z =
3.91. If the heavy ions, as currently believed, are produced
during supernova explosions when stars runs out of their fuel
supplies and start to end their lives, then quasars with heavy
elements should be much elder than the main sequence stars
and normal galaxies.

Recently, in the 211" AAS meeting, Zhang proposed a
new cosmological model called black hole universe [24]. In
Paper 1 [25], Zhang has fully addressed the origin, struc-
ture, evolution, and expansion of black hole universe (see also
[26]). In Paper II [27], Zhang has quantitatively explained the
cosmic microwave background radiation of black hole uni-
verse (see [28]), an ideal black body. Zhang [29] summarized
the observational evidences of black hole universe. Accord-
ing to this new cosmological model, the universe originated
from a hot star-like black hole with several solar masses, and
gradually grew through a supermassive black hole with bil-
lions of solar masses to the present state with hundred billion-
trillions of solar masses by accreting ambient material and
merging with other black holes. The entire space is hierar-
chically structured with infinite layers. The innermost three
layers are the universe in which we live, the outside space
called mother universe, and the inside star-like and supermas-
sive black holes called child universes. The outermost layer is
infinite in radius and limits to zero for both the mass density
and absolute temperature, which corresponds to an asymptot-
ically flat spacetime without an edge and outside space and
material. The relationship among all layers or universes can
be connected by the universe family tree. Mathematically,
the entire space can be represented as a set of all black hole
universes. A black hole universe is a subset of the entire

space or a subspace and the child universes are null sets or
empty spaces. All layers or universes are governed by the
same physics, the Einsteinian general theory of relativity with
the Robertson-Walker metric of spacetime, and expand phys-
ically in one way (outward). The growth or expansion of a
black hole universe decreases its density and temperature but
does not alter the laws of physics.

In the black hole universe model, the observed distant
quasars are suggested to be donuts from the mother universe.
They were formed in the mother universe from star-like black
holes rather than formed inside our universe. In other words,
the observed distant quasars actually were child universes of
the mother universe, i.e., little sister universes of our universe.
After they were swallowed, quasars became child universes
of our universe. In general, once a star-like black hole is
formed in a normal galaxy, the black hole will eventually
inhale, including merge with other black holes, most mat-
ter of the galaxy and grow gradually to form a supermassive
black hole. Therefore, quasars are supposed to be much el-
der than the normal stars and galaxies, and thus significantly
enriched in heavy elements as measured. Some smaller red-
shift quasars might be formed in our universe from the aged
galaxies that came from the mother universe before the distant
quasars entered. Nearby galaxies will form quasars after bil-
lions of years and enter the new universe formed from the ob-
served distant quasars as donuts. The entire space evolves it-
eratively. When one universe expands out, a new similar uni-
verse is formed from its inside star-like or supermassive black
holes. This study as Paper III develops the energy mechanism
for quasars to emit a huge amount of energy according to the
black hole universe model.

2 Energy Mechanism for Quasars

As a consequence of the Einsteinian general theory of rela-
tivity, a main sequence star, at the end of its evolution, will
become, in terms of its mass, one of the follows: a dwarf, a
neutron star, or a stellar black hole. A massive star ends its
life with supernova explosion and forms a neutron star or a
black hole. Recently, Zhang [30] proposed a new mechanism
called gravitational field shielding for supernova explosion.
For the evolution of the entire galaxy, many details have been
uncovered by astronomers, but how a galaxy ends its life is
still not completely understood. In the black hole universe, all
galaxies are suggested to eventually evolve to be supermas-
sive black holes. Galaxies with different sizes form supermas-
sive black holes with different masses. Quasars are formed
from normal galaxies through active galaxies as shown in
Figure 1.

Once many stars of a galaxy have run out of their fuels
and formed dwarfs, neutral stars, and black holes, the galaxy
shrinks its size and collapses toward the center, where a mas-
sive black hole with millions of solar masses may have al-
ready existed, by the gravity. During the collapse, the dwarfs,
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and gradually falling into the massive black hole at the cen-
ter to form a supermassive black hole with billions of solar
masses. When stellar black holes merge and collapse into a
supermassive black hole, a huge amount of energies are re-
leased. In this situation, the galaxy is activated and a quasar
is born.

In a normal galaxy, such as our Milky Way, most stars
are still active and bright because they have not yet run out
of their fuels to form dwarfs, neutron stars, and black holes.
In the disk of a normal galaxy, there should be not much of
such hardly observed matter as shown by the measurements
[31-32]. In the center of a normal galaxy, a quiet massive
black hole with millions of solar masses may exist. Once
many stars have run out of their fuels and evolved into dwarfs,
neutron stars, and black holes, the disk of the galaxy becomes
dim, though intensive X-rays can emit near the neutron stars
and black holes, and starts to shrink and collapse. As the
galaxy collapses, the black holes fall towards (or decrease of
orbital radius) the center and merge with the massive black
hole at the center, where huge amounts of energies leak out
of the black holes through the connection region, where the
event horizons are broken. The galaxy first activates with a
luminous nucleus and then becomes a quasar in a short period
at the evolution end.

The inside space of a black hole is a mystery and can
never be observed by an observer in the external world. It
is usually suggested that when a star forms a Schwarzschild
black hole its matter will be collapsed to the singularity point
with infinite density. Material falling into the black hole will
be crunched also to the singularity point. Other regions under
the event horizon of the black hole with radius R = 2GM/c?
are empty. The inside space of the black hole was also con-
sidered to be an individual spacetime with matter and field
distributions that obeys the Einsteinian general theory of rel-
ativity. Gonzalez-Diaz [33] derived a spacetime metric for
the region of nonempty space within the event horizon from
the Einsteinian field equation.

In the black hole universe model, we have considered the
inside space of the Schwarzschild black hole as an individual
spacetime, which is also governed by the Friedmann equation

M (6.7e26 kg) or R (m)

Fig. 2: The density of a black hole versus its mass or radius (solid
line). The dotted line refers to p = p, the density of the present uni-
verse, so that the intersection of the two lines represents the density,
radius, and mass of the present universe.

with the Robertson-Walker metric of spacetime and where
matter is uniformly distributed rather than crunched into a
single point. Highly curved spacetime sustains the highly
dense matter and strong gravity. A black hole governed by the
Einsteinian general theory of relativity with the Robertson-
Walker metric of spacetime is usually static with a constant
mass-radius ratio called M-R relation or a constant density
when it does not eat or accrete matter from its outside space
[25]. The density of the matter is given by

3¢®
32xG3M?’

3¢?
p=

= = 1
V  871GR? M

where V = 47R3/3 is the volume. Figure 2 shows the density
of black hole as a function of its radius or mass. It is seen that
the density of the black hole universe is inversely proportional
to the square of radius or mass. At the present time, the mass
and radius of the universe are 9 x 10°! kg and 1.3 x 10%
m, respectively, if the density of the universe is chosen to be
00 =9 x 107" kg/m>.
The total radiation energy inside a black hole, an ideal
black body, is given by
U= %nﬂR3 T* = uR*T*, 2)
where T is the temperature and S is a constant [27]. The
constant u is given by

4 3270k%
p= 7B 2

3T 45K )

where kg is the Boltzmann constant, / is the Planck constant,
and c is the light speed. Using the Robertson-Walker metric
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Fig. 3: A sketch for two star-like black holes to merge into a larger
one and release energy from the reconnection region where the event
horizons break.

with the curvature parameter k = 1 to describe the black hole
spacetime, we have obtained in Paper I, from the Einsteinian
field equation, that the black hole is stable dR/dt = 0 if no
material and radiation enter, otherwise the black hole enlarges
or expands its size at a rate dR/dt = RH and thus decrease its
density and temperature. Here H is the Hubble parameter.

When two black holes merge, their event horizons first
break and then reconnect to form a single enveloping horizon
and therefore a larger black hole. Brandt et al. [34] simulated
the merge and collision of black holes. During the period
of the reconnection of the event horizons, a huge amount of
radiation energy leak/emit out from the black holes through
the connection region, where the formed event horizon is still
concave and has negative curvature. As many star-like black
holes merge, a supermassive black hole or a quasar forms.

To illustrate the energy emission of a quasar, we first con-
sider two black holes with mass M, M, (or radius R, R,) and
temperature 7', T, to merge into a larger black hole with mass
M5 = M+ M, (or radius R3 = R; + R, because of the M-R re-
lation) and temperature T’3. Figure 3 show a schematic sketch
for the merging of two black holes and the energy emission
from them. This is somewhat similar to the energy release by
fusion of two light nuclei. The total energy radiated from the
collision region can be estimated as

E = uR3T} + uR3Ty — uR3T3. )

It can be positive if the merged black hole is colder than
the merging black holes (i.e., E > 0, if T3 < Ty, T»).

For N star-like black holes and one massive black hole
to merge into a supermassive black hole, the total radiation
energy that is emitted out can be written as

N
Eua = 1 )\ RIT} = uRY T, §)
Jj=0

where R; and T; are the radius and temperature of the j stel-
lar black hole (j = 0 for the massive black hole existed at the

center), R and T are the radius and temperature of the su-
permassive black hole formed at the end, and N is the number
of the star-like black holes formed in the galaxy. The radius
of the supermassive black hole can be estimated as

N
Ro= )R
=0

Considering all the star-like black holes to have the same
size and temperature (for simplicity or in an average radius
and temperature), we have

(6)

Equl = uRYTS + uNRIT} — uN>R3 T}, )
Here we have also considered that Ry >> R¢ and
RQ = R() + NR] =~ NRJ (8)

Paper II has shown that the temperature of a black hole
including our black hole universe depends on its size or ra-
dius. For a child universe (i.e., star-like or supermassive black
hole), the relation is approximately power law,

75’ )
where 6 is a power law index less than about 3/4. Apply-
ing this temperature-radius relation into Eqs. (8) and (7), we
have,

To=T;N°, (10)

and

Eqa = uR;TIN(1 = N*7%). (11)

The average luminosity of a collapsing galaxy (or quasar)
can be written as

L = Ea/T (12)

where 7 is the time for all star-like black holes in a galaxy to
merge into a single supermassive black hole.

It is seen that the luminosity of a quasar increases with o,
N, R;, and T}, but decreases with 7. As an example, choosing
R;=9km(orM; ~3M,),T; = 10 K, N = 10°, and 7 = 10°
years, we obtain L ~ 7.3 X 10%7 W, which is ~ 2 x 10!! times
that of the Sun and therefore about the order of a quasar’s
luminosity [35]. The formed supermassive black hole will
be three billion solar masses. Here ¢ is chosen to be greater
enough (e.g., 0.55). For a hotter 7';, a shorter 7, or a larger N,
the luminosity is greater. Therefore, if quasars are collapsed
galaxies at their centers that star-like black holes are merging
into supermassive black holes, then the huge luminosities of
quasars can be understood. The extremely emitting of energy
may induce extensive shocks and produce jet flows of matter
outward along the strong magnetic field lines.

To see how the luminosity of a quasar depends on the pa-
rameters N, 6, T}, and 7, we plot the luminosity of a col-
lapsing galaxy (merging black holes or an ignited quasar) in
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Fig. 4: Quasar luminosity vs. § with N = 108,5 x 10°,2 x 10%,5 x
10°,10'. ¢ should be greater than 0.5 for a quasar to emit energy.
The luminosity saturates when ¢ > 0.52.

Figure 4 as a function of ¢ and in Figure 5 as a function of 7
with different N. In Figure 4, we let ¢ vary from 0.5 to 0.6 as
the x-axis and N be equal to 108, 2 x 10, 5 x 108, and 10°,
where other parameters are fixed at R; = 9 km, T; = 102 K,
and 7 = 10° years. In Figure 5, we let 7 vary from 10® years
to 1010 years as the x-axis and T; equal to 5 X 10!, 102,
2 x 10'2, and 4 x 10'? K, where other parameters are fixed at
R;=9km, N = 10%, and 6 = 0.55.

It is seen from Figure 4 that the luminosity of a quasar
increases with 6 and N, and saturates when § = 0.52. For
a supermassive black hole to emit energy, 6 must be greater
than about 0.5. Paper II has shown 6 < 3/4 = 0.75. From
Figure 5, we can see that the luminosity decreases with the
collapsing time 7 and increases with T';.

Corresponding to the possible thermal history given by
Paper 11, § varies as the black hole universe grows. Figure 6
plots the parameters y defined in Paper II and ¢ as functions
of the radius R. It is seen that when a supermassive black
hole grows up to R > 10 km (or M = 3 X% 10° billion solar
masses) it does not emit energy when it merges with other
black holes because 6 < 0.5. In the observed distant voids, it
is possible to have this kind of objects called mini-black-hole
universes. The observed distant quasars may have grown up
to this size or mass now and so that quite at present. A cluster,
when most of its galaxies become supermassive black holes
or quasars, will merge into a mini-black-hole universe.

3 Discussions and Conclusions

If there does not pre-exist a massive black hole at the center
of a galaxy, a supermassive black hole can also be formed
from the galaxy. As the galaxy shrinks it size, a hot star-like
black hole enlarges its size when it swallows dwarfs or neu-

T (G years)

Fig. 5: Quasar luminosity vs. 7 with N = 10%,5 x 10%,2 x 10°,5 x
10°%,10'°. It increases with the temperature of star-like black holes
but decreases with the time for them to merge.

(I L L L LI

0.8

0.6

and ¢

0.4

7

0.2

0.0 L
100

105 1010 1015 1020 1025
R (km)

Fig. 6: Parameters y and ¢ versus radius R. When a supermassive
black hole grows to R 2 3 x 10" km or M 3 10'* solar masses, it
does not emit energy because ¢ < 0.5.

tron stars, which may also collapse to form black holes [36]
or merges with other black holes and forms a supermassive
black hole at the end.

As a summary, we proposed a possible explanation for
quasars to ignite and release a huge amount of energy in ac-
cord with the black hole universe model. General relativity
tells us that a main sequence star will, in terms of its mass,
form a dwarf, a neutron star, or a black hole. After many
stars in a normal galaxy have run out of their fuels and formed
dwarfs, neutron stars, and black holes, the gravity cause the
galaxy to eventually collapse and form a supermassive black
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hole with billions of solar masses. It has been shown that
this collapse can lead to the extremely hot stellar black holes
to merge each other and further into the massive black hole
at the center and release intense thermal radiation energy as
great as a quasar emits. When the stellar black holes of a
galaxy collapse and merge into a supermassive black hole,
the galaxy is activated and a quasar is born. The observed
distant quasars were donuts from the mother universe. They
were actually formed in the mother universe as little sisters
of our universe. After the quasars entered our universe, they
became our universe’s child universes. The results from this
quasar model are consistent with observations.
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Dr. Cai Wen defined in his 1983 paper: — the distance formutaden a pointx and
a one-dimensional (1D) intervala, b>; — and the dependence function which gives
the degree of dependence of a point with respect to a pairciided D-intervals.
His paper inspired us to generalize the Extension Set todiw@nsions, i.e. in plane
of real numbersR?> where one has a rectangle (instead of a segment of line)-dete
mined by two arbitrary point&(as, a;) and B(by, b,). And similarly in R®, where one
has a prism determined by two arbitrary poidi&;, a,, az) and B(by, by, bs). We ge-
ometrically define the linear and non-linear distance betwe point and the2 and
3D-extension set and the dependent function for a nest of teloded 2 and D-
extension sets. Linearly and non-linearly attraction ppiinciples towards the optimal
point are presented as well. The same procedure can be tedrcossidering, instead
of a rectangle, any boundedzsurface and similarly any bounde®3olid, and any
bounded § — D)-body inR". These generalizations are very important since the Ex-
tension Set is generalized from one-dimension to 2, 3 andedémensions, therefore
more classes of applications will result in consequence.

1 Introduction a X 5 X b

Extension Theory (or Extenics) was developed by Professor g
Cai Wen in 1983 by publishing a paper called Extension Set Fig. 1:

and Non-Compatible Problems. Its goal is to solve contradic

tory problems and also nonconventional, nontraditioneh&l % a ath b X

in many fields. Extenics is at the confluence of three dis: — - >

plines: philosophy, mathematics, and engineering. A con-
tradictory problem is converted by a transformation funrcti
into a non-contradictory one. The functions of transfoiiprat

are: extension, decomposmon, combination, etc. EXEEI’]&. its minimum range value b_za) depends on the interval

has many practical applications in Management, Decisiq@ e mitiesa andb, and it occurs when the poirg coincides
Making, Strategic Planning, Methodology, Data Mining, Atz the midpoint of the intervaX, i.e. X = b The closer

tificial Inte]liggnce, Information Systems,. Control Thgor ig theinterior point % to the midpoint of the intervata, b,
et<|:.tExter|1|cs |stbased on matter-elemeffginelement, and y,, negatively larger is (xo, X).
relation-element. In Fig. 1, for interior pointx, betweera and%b, the ex-
tension distance (X, X) = a—Xg is thenegative length of the
et h ati b § kind of closed brown line segmeriteft side]. Whereas for interior poingy
et's use the notatiora, b> for any kind of closed, open, or a+h ; ; oy

half-closed intervald, b], (a, b), (a, b], [a, b). Prof. Cai Wen between-,  andb, the extension distange(x,. X) = X - b

X ' /1 ' - is the negative length of the blue line segménght side].
has defined the extension distance between a pgiand a gjmjjarly, the further isexterior point % with respect to the

Fig. 2:

2 Extension Distancein 1D-space

real intervalX = <a, b>, by closest extremity of the intervata, b> to it (i.e. to either or
a+b| b-a b), the positively larger i (Xo, X).
p (X0, X) = ‘XO T | T T @) In Fig. 2, for exterior poinixy<a, the extension distance

p (X0, X) = a— X is the positive length of the brown line
segment [left side]. Whereas for exterior poigt-b, the ex-
0 (RRR) > (~00, +0). 2) tension distance (X, X) = X — b is thepositive length of the
blue line segmerjtight side].
Algebraically studying this extension distance, we find
that actually the range of it is: 3 Principleof the Extension 1D-Distance

where in general:

Geometrically studying this extension distance, we find the
3) following principle that Prof. Cai Wen has used in 1983

p (X0, X) € [_b;za,m
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defining it: y
. . . . A 1,42, N bll 2,
o (X0, X) is the geometric distance between the point : faz:) (bu:)
and the closest extremity point of the interval b > to

it (going in the direction that connectg with the op-
timal point), distance taken as negative i «<a, b>,

and as positive if xc <a, b >.

This principle is very important in order to generalize th
extension distance from 0L to 2D (two-dimensional M(ay,b,) B(by,b,)
real space), B (three-dimensional real space), andD

(n-dimensional .real space). . . Fig. 3: Pis an interior point to the rectangheM BN and the optimal
The extremity points of intervak a b> are the poina point O is in the center of symmetry of the rectangle.

andb, which are also the boundary (frontier) of the interval
<a, b>. 4

>
>

y
L Alaya,) N(b,a)
4 Dependent Function in 1D-Space

Prof. Cai Wen defined in 1983 i0lthe Dependent Function
K(y). If one considers two interval&, and X, that have no
common end point, andy c X, then:

X
PG X) (@) M(a,b.) Bilbubs)

KO = X0 -p . %) ,

SinceK(y) was constructed in[1 in terms of the exten- gig 4. pis an exterior point to the rectanghMBN and the optimal

sion distance (., .), we simply generalize it to higher dimennoint O is in the center of symmetry of the rectangle.
sions by replacing (., .) with the generalized in a higher di-

mension. . . . S
This step can be done in the following way: considering

P’ as the intersection point between the IP® and the fron-
tier of the rectangle, and taken among the intersectiontpoin
Instead of considering a segment of liAB representing the that pointP’ which is the closest t®; this case is entirely
interval <a, b> in 1R, we consider a rectangl@MBN rep- consistent with Dr. Cai’s approach in the sense that when re-
resenting all points of its surface iD2 Similarly as for D- ducing from a ®-space problem to twoll-space problems,
space, the rectangle ib2space may be closed (i.e. all pointene exactly gets his result.
lying on its frontier belong to it), open (i.e. no point lyirog The Extension P-Distance, forP # O, will be:
its frontier belong to it), or partially closed (i.e. someims _ . _
lying on its frontier belong to it, while other points lyingo p (0, yo), AMBN) = d (pointP, rectangleAMBN) =
its frontier do not belong to it). =|PQ - POl = £|PP, (5)
Let's consider two arbitrary poin#§(ay, &) andB(by, by). i) which is equal to the negative length of the red seg-
Through the point& andB one draws parallels to the axes of ment|PP'| in Fig. 3, whenP is interior to the rectangle
the Cartesian systeiY and one thus one forms a rectangle 5 BN;
AMBNwhose one of the diagonals is jusB.
Let’s note byO the midpoint of the diagona\B, but O

5 Extension Distancein 2D-Space

i) or equal to zero, wher lies on the frontier of the rect-

: . . . angleAMBN(i.e. on edge&M, MB, BN, or NA) since
is also the center of symmetry (intersection of the diaggnal p cgoincides v(\;ithP" g )

of the rectangl@MBN. Then one computes the distance be- . ”

tween a poinP (Xo, yo) and the rectanglaMBN. One can do iil) or equal to the positive length of the blue segmi@#®|

that following the same principle as Dr. Cai Wen did: in Fig.4, whenP is exterior t_o the r_ectangIAMBN,
where|PQ| means the classicall2distance between

— compute the distance ir2(two dimensions) between the pointP andO, and similarly forlP’O| and|PP’|.
t_he p?th andltr’ledgenteG |Of .the rectangle (intersec- The Extension B-Distance, for the optimal point, i.e.
tion of rectangle’s diagonals); P = O, will be
— next compute the distance between the pBiand the 3 . 3
closest point (let’s note it by’) to it on the frontier (the © (O, AMBN) = d(pointO, rectangleAMBN) =
rectangle’s four edges) of the rectangls1BN. = —maxd (pointO, pointM on the frontier ofAMBN). (6)

Florentin Smarandache. Generalizations of the Distandd@pendent Function in Extenics t®23D, andn — D 55
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The last step is to devise the Dependent FunctiorDn 2where

space similarly as Dr. Cai’s defined the dependent function i
1D. The midpoint (or center of symmetr) has the coordi-

nates

O(a1+b1 a2+b2). (7)

2 7 2
Let's compute the

PO - PO (8)

In this case, we extend the li@P to intersect the frontier
of the rectanglAMBN. P’ is closer toP thanP”, therefore
we conside’. The equation of the lin@0O, that of course

passes through the poirfgxo, yo) andO(al%bl, angz) ,is:

a+by

2. — Yo
y—y0=w(X—X0)-
2

—Xo
Since thex-coordinate of poinP’ is a; becausé’ lies on
the rectangle’s edg&M, one gets thg-coordinate of poinP’
by a simple substitution ofp = a; into the above equality:

9)

a+ by -2y

a; + b1 - 2X() (10)

Yy =Yo t (a1 — %) .

ThereforeP’ has the coordinates
az+by—2yo

B0 (o xo>]. (1)

i [Xp’ =ay, yp = Yo+

The distance

d(PQ = IPQ = \/(xO -2 '01)2 ¥ (yo -

while the distance

d(P’,Q) =IP'Ql =

_ a1+b12 az+b22_
= ap — 2 +\yp — > =

a2+b2

)2, (12)

2 2
- \/(algbl) + (yp, - az;bz) . (13)
Also, the distance
d(PP) = IPP| = \(as - %)% + (v —yo)2.  (14)
Whence the Extensiori2distance formula
p (%o, yo), AMBN] =
= d[P (X0, y0), A(a1, a2) MB(by, b2) N] =
=|PQ - IP'Q| (15)
(-2 oo 2 (2 - (16)
= +|PP| a7
= (a1 - %0)? + (e - 0. (18)

56

a+ by -2y

ai + bl - 2Xo (19)

Yy = Yo+ (a1 — Xo) -

6 Properties
As for 1D-distance, the following properties hold D2

6.1 Propertyl

a) X y) € Int(AMBN) if p[(x,y), AMBN] < 0, where
Int (AMBN) means interior o0AMBN;

b) (x,y) € Fr(AMBN) if p[(X, ), AMBN] = 0, where
Fr (AMBN) means frontier oAMBN,;

c) (% y) € AMBNIf p[(% 1), AMBN] > 0.

6.2 Property 2

Let AgMpBoNo andAMBN be two rectangles whose sides are
parallel to the axes of the Cartesian system of coordinates,
such that they have no common end points, AgidoByNgy C
AMBN. We assume they have the same optimal points
O; = Oy = Olocated in the center of symmetry of the two
rectangles. Then for any pointx,() c R?> one has

P [(X.y), AoMoBoNo] > p[(x, y), AMBN]. See Fig. 5.

A
y

Alaya,) N(bya,)

M(ayb,) B(byb,) X

>
>

Fig. 5: Two included rectangles with the same optimal podits=
O, = Olocated in their common center of symmetry.

7 Dependent 2D-Function

Let AoMoBoNy andAMBN be two rectangles whose sides are
parallel to the axes of the Cartesian system of coordinates,
such that they have no common end points, AgidoByNgy C
AMBN.

The DependentR-Function formula is:

pl(xy), AMBN|

PTx.5). AMBN] — p[(x ). AMoBoNg] © 20

Kap(xy) =

7.1 Property 3

Again, similarly to the Dependent Function irDispace,
one has:

a) If (x,y) € Int(AoMoBoNp), thenKop(y,) > 1;
b) If (X, y) € Fr (AOMOBONO), thenKop(y,) = 1;

Florentin Smarandache. Generalizations of the DistandeDependent Function in Extenics t0,23D, andn — D
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c) If (x,y) € Int(AMBN — AgMoBoNo), ty § .|
then 0< Kop(xy) < 1; AN :. s
d) If (x,y) € Fr (AMBN), thenKop(x,) = 0; N S )
e) If (x,y) ¢ AMBN, thenK2D(x, y) < 0. , NPT
7 f—_“ﬂ/ g " T : ':;; -

8 General Casein 2D-Space ( L T
One can replace the rectangles by any finite surfaces, bdur / oo~ T
by closed curves in2-space, and one can consider any o|
timal pointO (not necessarily the symmetry center). Agail : X,
we assume the optimal points are the same for this nest of two
surfaces. See Fig. 6. Fig. 7: The optimal point O as an attraction point for all atheints

P1, Py, ..., Pgin the universe of discourd?.
A

y
10 Remark 1

Another possible way, for computing the distance between

the pointP and the closest poir®®’ to it on the frontier (the

rectangle’s four edges) of the rectan@l® BN, would be by

drawing a perpendicular (or a geodesic) frBranto the clos-

est rectangle’s edge, and denoting®ythe intersection be-

tween the perpendicular (geodesic) and the rectangleis.edg
» And similarly if one has an arbitrary s& in the 2Dspace,

bounded by a closed urve. One computes
Fig. 6: Two included arbitrary bounded surfaces with thesapti-

mal points situated in their common center of symmetry. d(P,S) =Inf |PQ (21)
QeS

9 Linear Attraction Point Principle as in the classical mathematics.

We introduce the Attraction Point Principle, which is thé fo 11 Extension Distance in 3D-Space

lowing: _ _ _ _ We further generalize to3-space the Extension Set and the
LetS be a given setin the universe of discoutseand Dependent Function. Assume we have two poiaisd, as)
the optimal poinO ¢ S. Then each poinP (x1, Xz, ..., %) and fy, by, bs) in D. Drawing through endB parallel planes
from the universe of discourse tends towards, or is attdactg ine planes’ axesX(Y, XZ Y2) in the Cartesian systeY Z
py, the optimal p_omlO, because the optimal poi@ is an e get a prismAM;M>M3BNiN,N; (with eight vertices)
ideal of each point. That's why one computes the extefnose one of the transversal diagonals is just the line segme
sion (1-D)-distance between the poiftand the seS as Ap. | et's note byO the midpoint of the transverse diagonal
P (%1, %, ..., q), S] on the direction determined by the poin\g byt 0 is also the center of symmetry of the prism.
P and the optimal poin®, or on the linePQ, i.e.: Therefore, from the line segmeB in 1D-space, to
a) p[(x1, X2, ..., %), S] is the negative distance betweea rectangleAMBN in 2D-space, and now to a prism
P and the set frontier, iP is inside the se¥; AM;M2M3BN;NzN3 in 3D-space. Similarly to D- and D-

b) p[(X1, X, - - -, %), S] = 0, if P lies on the frontier of the space, the prism may be closed (i.e. all points lying on its
setS; frontier belong to it), open (i.e. no point lying on its froert

¢) p[(X1, %o, . ... %), S] is the positive distance between Pelong to it), or partially closed (i.e. some points lyingit:
and the set frontier. iP is outside the set. frontier belong to it, while other points lying on its froati

It is a king of convergengattraction of each point to do not belong to it).
9 geng P Then one computes the distance between a point

wards the optimal point. There are classes of examples wher o, ) and the prismAM; MyMsBN;NoNs. One can do

;uch attraction point pr.|nC|pIe works. If thls prmmp_legeoq that following the same principle as Dr. Cai's:
in all cases, then there is no need to take into considerdion

center of symmetry of the s& since for example if we have — compute the distance if38(two dimensions) between
a 2D piece which has heterogeneous material density, then the pointP and the cented of the prism (intersection
its center of weight (barycenter) isftiirent from the center of prism's transverse diagonals);

of symmetry. Let’s see below such example in tliegpace: — next compute the distance between the pBiand the
Fig. 7. closest point (let's note it b#?’) to it on the frontier of
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the prismAM; M,M3BN; N2 N3 (the prism’s lateral sur- AM;M>M3BN;N2N3. We assume they have the same opti-
face); considering as the intersection point betweemal pointsO; = O, = O located in the center of symmetry of
the line OP and the frontier of the prism, and takerthe two prisms.

among the intersection points that poiitwhich is the Then for any pointX, y,2) € R® one has

closest toP; this case is entirely consistent with Dr.

Cai's approach in the sense that when reducing from £ [(% ¥, 2), AoMo1Mo2Mo3BoNo1No2N] o3 >

3D-space to D-space one gets exactly Dr. Cai’s result; o [(% v, 2AM;MaM3BNyNoN3] .

— the Extension B-Distanced(P, AM;M;M3BN; N2N3)
is d(P, AM;M>M3BN;N2N3) = |PO| - |P’O| = +|PP/, i .
where|PO| means the classical distance ib-3pace 14 The Dependent 3D-Function

between the poir® andO, and similarly forP’O] and The last step is to devise the Dependent Functiobirspace
IPP'|. See Fig.8. similarly to Dr. Cai’'s definition of the dependent function

in 1D-space. Let the prism@oM01M02M0380N01N02N03 and
A AM;M>M3BN;N2N3 be two prisms whose faces are paral-
z i lel to the axes of the Cartesian system of coordinXt¥g,
: such that they have no common end points in such a way that

o AgMo1Mo2Mo3BgNg1Ng2Ngzs € AM; MoM3BN; NoN3. We as-

/ sume they have the same optimal poi@ts= O, = O located
in the center of symmetry of these two prisms.
L~ The Dependent 3D-Function formula is:

Kapgeya) = (£ [(% .2, AMIMaM3BNiNoNg] ) x
B X (P[(X, Y,2), AMiMaM3BN;N2N3, | -

-1
— p[(% . 2). AoMo1MozMo3BNo1NoaNog] ) (22)

15 Property 6
y Again, similarly to the Dependent Function ilDiand D-
spaces, one has:
a) If (x,y,2) € Int(AoMo1Mo2MozBoNo1No2No3),
thenKsp(X,y,2) > 1;
Fig. 8: Extension B-Distance between a point and a prism, where b) If (X, y, 2) € Fr (AgMo1Mo2Mg3BoNo1No2No3),

\ 4

O is the optimal point coinciding with the center of symmetry. thenKap (X, y,2) = 1;
c) If (X, y,2 € Int(AM;MaM3BN;N2N3—
12 Property 4 —AoMo1Mo2Mo3BoNo1No2No3),

then O< Kap(X,y,2) < 1;

d) If (X, Yy, Z) e Fr (AMleMgBN]_NQNg),
thenKsp(X,y,2) = 0;

a) (X, Yy, Z) € Int (AMleMgBNlNQNg)
if p[(X,y,2), AM{M>M3BN1N>N3] < O,
where Int AM; M>M3BN;N2N3) means interior
of AM; MaM3BN;NoN: e) If (x,y,2) ¢ AM;MaM3BN;NoNg,
thenK 0.
b) (X 1.2) € Fr (AMiMaM3BNiN2Ns) enkan(x.4.2) <
if p[(X,y,2), AMiM2M3BN1N2Ng] = 0
means frontier oAM; M>M3BN; NoNs;
C) (X,y,2 ¢ AMiM>M3BN;N2N3
if p[(X,y,2), AM{M>M3BN;N>N3] > 0.

16 General Casein 3D-Space

One can replace the prisms by any fini2-Bodies, bounded

by closed surfaces, and one considers any optimal f@int
(not necessarily the centers of surfaces’ symmetry). Again
we assume the optimal points are the same for this nest of
13 Property 5 two 3D-bodies.

Let AgMo1Mo2Mo3BoNo1Ng2Nos and AM;M>M3BN;N>N3

be two prisms whose sides are parallel to the axes of thé Remark 2

Cartesian system of coordinates, such that they have Amother possible way, for computing the distance between
common end points, andyMo1Mo2Mo3BoNo1No2Ngz < the pointP and the closest poiit to it on the frontier (lateral
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surface) of the prismAM;M>M3BN;N2N3 is by drawing a

perpendicular (or a geodesic) frdPonto the closest prism’s
face, and denoting by’ the intersection between the perper

dicular (geodesic) and the prism’s face.
And similarly if one has an arbitrary finite bodyin the

3D-space, bounded by surfaces. One computes as in clas:

mathematics:

d(P, B) =Inf |PB. (23)
QeB

18 Linear Attraction Point Principlein 3D-Space

A

p1f

z

Fig. 9: Linear Attraction Point Principle for any bounded-Body.

19 Non-Linear Attraction Point Principle in 3D-Space,
and in (n—-D)-Space

There might be spaces where the attraction phenomena up(P, S) =
dergo not linearly by upon some specific non-linear curves.

Let's see below such example for poilRswhose trajecto-

Fig. 10: Non-Linear Attraction Point Principle for any baled -
body.

two pointsP andP’; Fr (S) means the frontier of s&; and
|OP| means the line segment between the podtand P/
(the extremity point® andP’ included), therefor® € |OP'|
means thaP lies on the lineOF’, in between the point®
andP’.

For P coinciding with O, one defined the distance be-
tween the optimal poird and the se® as the negatively max-
imum distance (to be in concordance with tH2-definition).

And the Extension Non-Linean{D)-Distance between
pointP and ses, is:

—d.(P, P), P+#0, Pec(OP)
P’ eFr(S)

d.(P, P), P+0, PP ec(OP) (25)
P/ eFr(S)

—maxd(P,M), P=0

P’ €Fr (S), Mec(0)

ries of attraction towards the optimal point follow some non

linear -curves.

20 (n-D)-Space

In general, in a universe of discoungde let’s have anirf—D)-
setS and a pointP. Then the Extension Lineamn{D)-
Distance between poift and sefS, is:

—d(P, P), P+0, Pe|OP|
P’ eFr(S)
o(P.S) = dg/lz;g’), P+0, PPe|OPF (24)
—maxd(P,M), P=0

P’ eFr (S)

where means the extension distance as measured along the
curvec; O is the optimal point (or non-linearly attraction
point); the points are attracting by the optimal point on tra
jectories described by an injective curgedc(P, P’) means
the non-linearly (1 —D)-distance between two poing and
P’, or the arc length of the curve ¢ between the poihend
P’; Fr (S) means the frontier of s&; andc (OP’) means the
curve segment between the poi@sand P’ (the extremity
pointsO andP’ included), therefor® € (OP’) means thaP
lies on the curve in between the point® andP’.

For P coinciding with O, one defined the distance be-
tween the optimal poin© and the seS as the negatively

where O is the optimal point (or linearly attraction point);maximum curvilinear distance (to be in concordance with the
d(P, P") means the classical linearlyg £ D)-distance between 1D-definition).
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In general, in a universe of discourse let's have a nest
of two (n-D)-sets,S; c S,, with no common end points,
and a poinP. Then the Extension Linear Dependemt-0D)-
Function referring to the poirR (xg, Xo, . . ., Xq) iS:

p(P.S)
p(P.S2)-p(P.S1)’

where is the previous extension linear—D)-distance be-
tween the poinP and the (—D)-setS,.

And the Extension Non-Linear Dependent{D)-Func-
tion referring to poinP (x, Xz, . . ., X,) along the curve is:

pc(P.S2)
pC(P’ SZ) - pC(P’ Sl) ’

where is the previous extension non-linear-D)-distance
between the poir® and the (G —D)-setS; along the curve.

Knp(P) = (26)

Knp(P) = (27)

21 Remark 3

Particular cases of curvescould be interesting to studying,
for example if c are parabolas, or have elliptic forms, osarc
of circle, etc. Especially considering the geodesics wdnald

for many practical applications. Tremendous number of ap-

plications of Extenics could follow in all domains where at-
traction points would exist; these attraction points cdaddn
physics (for example, the earth center is an attractiontpoin
economics (attraction towards a specific product), sogiplo
(for example attraction towards a specific life style), etc.

22 Conclusion

In this paper we introduced tHenear and Non-Linear At-
traction Point Principle which is the following:

Let S be an arbitrary set in the universe of discoutse
of any dimension, and the optimal poi@te S. Then each
pointP (X1, Xz, .. ., Xn), N > 1, from the universe of discourse
(linearly or non-linearly) tends towards, or is attractgdthe
optimal pointO, because the optimal poift is an ideal of

of pointP (xg, Xo, . . .

1) p[(X1, X2, ..., %n), S] is the negative distance between
P and the set frontier, iP is inside the se$;

2) p[(x1, X2, ..., Xn), S] = 0, if Plies on the frontier of the
setS;
3) p[(X1, X2, ..., Xn), S]is the positive distance betweén

and the set frontier, iP is outside the set.
We got the following properties:

4) ltis obvious from the above definition of the extension
(n—D)-distance between a poiftin the universe of
discourse and the extensian<{D)-setS that:

i) PointP(xg, X, ..., %) € Int(S)
if p[(X1, X2, ... %), S] < 0;

i) PointP (X1, X2, ..., %) € Fr(S)
If P [(Xl, XZ’ e Xn)’ S] = 01

iii) PointP(x1,x2,...,%X) &S
if o[(X1,X2,...%),S] > 0.

5) LetS; andS; be two extension sets, in the universe
of discourseU, such that they have no common end
points, andS; c S,. We assume they have the same
optimal pointsO1 = O2 = O located in their center

of symmetry. Then for any poim (xz, Xz, ..., X,) € U
one has:
p (X, X2, .. %), S2] = p[(X1, X2, ... %n), Sa] . (28)

Then we proceed to the generalization of the dependent

function from ID-space to Linear (or Non-Linearh ¢D)-
space Dependent Function, using the previous notations.

TheLinear (or Non-Linea) Dependen{n —D)-Function
, Xp) along the curve, is:

%) = (pel(¥1. X, .. X0). S2] ) X

x (pel(X. Y. ). Sl = pel (1. You . x0). S ) (29)

Knp(X1, X2, . .

each point. . .
. . . . (wherec may be a curve or even a line) which has the follow-
It is a king of convergengattraction of each point to-. s
|%property.

wards the optimal point. There are classes of examples a

applications where such attraction point principle maylgpp 6) If point P (x, Xz, ..., Xn) € Int(S1),
I this principle is good in all cases, then there is no need  thenKnp(xy, X, ..., Xn) > 1;

to take into consideration the center of symmetry of the set7) If point P (x4, X2, . . ., %) € Fr(S1),

S, since for example if we have aX2factory piece which thenKnp(X1, X2, ..., Xa) = 1;

has heteroge_neous material density, then its center ohiveig 8) If point P (x1, %, ..., %) € Int (S2 - S1),

(barycenter) is dierent from the center of symmetry. thenK,p(x1, X2 Xy € (0, 1);
Then we generalized in the track of Cai Wen’s idea _ e T

to extend D-set to an extensiom(D)-set, and thus de- 9 IfPOINtP (X1, Xz, ..., xy) € Int(S2),

fined theLinear (or Non-Linea) Extension(n —D)-Distance thenKnp(x1, X, - -, %) = 0

between a poinP (xg, X, ..., %) and the f—D)-setS as  10) If pointP (x1, X2, ..., X)) € Int(S2),

p[(X1, X2, ..., Xn), S] on the linear (or non-linear) direction thenKnp(Xg, X, . .., Xn) < 0.

determined by the poir® and the optimal poin® (the line

PO, or respectively the curviline@0) in the following way: Submitted on July 15, 2012Accepted on July 18, 2012
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LETTERS TO PROGRESS IN PHYSICS

Routes of Quantum Mechanics Theories

Spiridon Dumitru

Department of Physics (retired), Transilvania University, B-dul Eroilor 29, 50003&0By&omania
E-mail: s.dumitru42@yahoo.com

The conclusive view of quantum mechanics theory depends on its routes in respect with
CIUR (Conventional Interpretation of Uncertainty Relations). As the CIUR is obli-
gatorily assumed or interdicted the mentioned view leads to ambiguous, deficient and
unnatural visions respectively to a potentially simple, mended and natural conception.
The alluded dependence is illustrated in the attached poster.

Specification References

The announced poster is a collage where some scientific Dumitru S. Reconsideration of the Uncertainty Relations and quantum
ideas, suggested and argued in our papers [1,2], together with T'easurementgogress in Physic22008, v. 2, 50-68.
the known tréfic signs are figuratively pasted on the Popescﬁ' Dumitru S. Do the Uncertainty Relations really have crucial significan-

; ces for PhysicsProgress in Physic010, v. 4, 25-29.
Gopo’s cartoon Calea proprié (“ Proper routé) [3]. ) i :
P prop ( P ) [ ] 3. Popescu Gopo I. Filme, Filme, Filme... (Cartoons, Cartoons, Carto-

Submitted on February 24, 2012ccepted on March 03, 2012 ons...) A booklet of cartoons, Ed. Meridiane, Bucharest 196R(-

maniar).
Routes of Quantum Mechanics Theories QM & UR
-a collage by S. Dumitru - genesis

Ambiguous, A potentially
deficient and simple, mended and
unnatural visions natural conception

QM= Quantum Mechanics ; UR = Uncertainty Relations ; CIUR = Conventional Interpretation
of Uncertainty Relations ; c = “One-way” sign ; c = “No entry” sign
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A Final Note on the Nature of the Kinemetric Unification
of Physical Fields and Interactions

(On the occasion of Abraham Zelmanov’s birthday
and the near centennial
of Einstein’s general theory of relativity)

Indranu Suhendro
WWW.zeImanov.org

A present-day category of approaches to unification (of thesigal fields) lacks the
ultimate epistemological and scientific characteristies bave always pointed out el-
sewhere. This methodological weakness is typical of a Iqgtost-modern “syllogism

physics” (and ultimately the solipsism of such scientisngémeral). Herein, we shall
once again make it clear as to what is meant by a true unifiaditfiebry in the furthest

epistemological-scientific-dialectical sense, which tinevitably include also the na-
tural kinemetric unity of the observer and physical obseles

Herein, | shall state my points very succinctly. Apart frortensor: this “integralism procedure” (reminiscent of slas
the avoidance of absolutely needless verbosity, this is asc cal Newtonian-Lagrangian dynamics) is again only tautelog
to also encompass the scientific spirit of Albert Einsteihpw cally valid since classical General Relativity does notrgee
tirelessly and independently pursued a pure kind of geametrize fields other than the gravitational field. Varying swch
zation of physics as demanded by the real geometric quinteagrangian density sheds no further semantics and informa-
sence of General Relativity, and that of Abraham Zelmandwan on the deepest nature of the manifold concerned.
who formulated his theory of chronometric invariants and a 2. Post-modern syllogism physics — including string the-
most all-encompassing classification of inhomogeneous, aty and other toy-models (a plethora of “trendy salad approa
sotropic general relativistic cosmological models and w0 ches”) — relies too heavily on such an arbitrary procedure.
vealed a fundamental preliminary version of the kinemetfgogress associated with such a mere “sticky-but-nottsoli
monad formalism of General Relativity for the unification cdpproach” — often with big-wig politicized, opportunistic
the observer and observables in the cosmos. claims — seems rapid indeed, but it is ultimately a mere fa-
1. A true unified field theory must not start with an arbiade: something which Einstein himself would scientifigall
trarily concocted Lagrangian density (with merely the appeepistemologically abhor (for him, in the pure Spinozan, Kan
rance of the metric determinarf—g together with a sum of tian, and Schopenhauerian sense).
variables inserted by hand), for this is merely a way to embed 3. Thus, a true unified field theory must build the spin-
— and not construct from first principles — a variational demurvature geometry of space-time, matter, and physical fi-
sity in an ad hoc given space (manifold). In classical Gdneedds from scratch (first principles). In other words, it must
Relativity, in the case of pure vacuum, i.&,; = 0, there be constructed from a very fundamental level (say, tfiedi
is indeed a rather unique Lagrangian density: the space-timntial tetrad and metricity level), i.e., independentiyrere
integral overR /=g, the variation of which give®,; = 0. embedding and variationalism. When one is able to cons-
Now, precisely because there is only one purely geometrigct the tetrad and metricity this way, he has a pure the-
integrand here, namely the Ricci curvature sc#tafapart ory of kinemetricity for the universal manifold M: his ge-
from the metric volume term/—g), this renders itself a valid nerally asymmetric, anholonomic metggs, connection W,
geometric-variational reconstruction of vacuum General Rand curvaturéRk will depend on not just the coordinates but
lativity, and it is a mere tautology: thus it is valid rather ialso on their generally non-integrable (asymmetri€eden-
a secondary sense (after the underlying Riemannian geotiads: M(x,dx) — M(g,dg) —» W(g,dg) — R(g,dg). In
try of General Relativity is encompassed). Einstein indeether words, it becomes a multi-fractal first-principle geo
did not primarily construct full General Relativity this wa metric construction, and the geometry is a true chiral meta-
In the case of classical General Relativity with matter and éontinuum. This will then be fully capable of producing the
elds, appended to the pure gravitational Lagrangian densitie universal equation of motion of the unified fields as a
are the matter field and non-geometrized interactions (swaole in a single package (including the electromagnetic Lo
as electromagnetism), giving the relevant energy-monmentrentz equation of motion and the chromodynamic Yang-Mills
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equation of motion) and the nature of pure geometric motiometry: purer, greater levels of physico-mathematicdityea
— kinemetricity — of the cosmos will be revealed. Thigeside therein, within itself, and this is such only with finst-
of course, is part of the the emergence of a purely geompeinciple construction of a hew geometry of spin-curvature
tric energy-momentum tensor as well. The ultimate faildre purely from scratch — not merely synthetically from without
Einstein’s tireless, beautiful unificatioffferts in the past was — with the singular purpose to reveal a complete kinemetric
that he could hardly arrive at the correct geometric Loreninity of the geometry itself, which is none other than mo-
equation of motion and the associated energy-momentum tésrn and matter at once. Again, such a geometry is scale-
sor for the electromagnetic field (and this is not as many pedependent, non-simply connected, anholonomic, asymme-
ople, including specialists, would understand it). In mgtpatric, inhomogeneous: it ultimately has no “inside” nor “eut
works (with each of my theories being independent and sedfde” (which, however, goes down to saying that there are
contained; and | do not repeat myself ever), | have shown himaleed profound internal geometric symmetries).
all this can be accomplished: one is with the construction of 5. Thus, the mystery (and complete insightful understan-
an asymmetric metric tensor whose anti-symmetric partsgivding) of the cosmos lies in certain profound scale-independ
pure spin and electromagnetism, and whoseréntial struc- ent, kinemetric, internal symmetries of the underlying-geo
ture gives an anholonomic, asymmetric connection uniquehetry (i.e., meta-continuum), and not merely in ad hoc pro-
dependent oix anddx (and hence x and the world-velocitjective, embedding, and variational procedures (inclgde
u, giving a new kind of Finslerian space), which ultimatelgopular syllogism of “extra dimensions”).
constructs matter (and motion) from pure kinemetric sératc “There are few who swim against the currents of time,
Such a unified field theory is bound to be scale-independbving certain majestic smolderings and alien strengthg as
(and metaphorically saying, “semi-classical”): beyond.(i they have died to live forever. There are so few who are like
truly independent of) both quantum mechanical and claksittze vortex of a midnight river and the slope of a cosmic edge,
formalisms. in whose singularity and declivity the age is gone. There are
4. Such is the ultimate epistemology — and not jufgwer who are like a solid, unnamed, stepping stone in the
methodology — of a scientific construct with real mindfuteavy currents of the age of false light and enlightenment;
power (intellection, and not just intellectualism), i.&ith as a generic revolutionary praxis goes, they'd rather be so
real scientific determination. Thatis why, the subject adimtu black and coarse — solidly ingrained and gravitating — than
tum gravity (or quantum cosmology) will look so profoundlgmooth and merely afloat. But fewer still are those who are
different to those rare few who truly understand the full epigie thunder for all ages and in all voids: they are not groun-
temology and the purely geometric method of both our tded and sheltered on earth — they terrify it, — nor do they
pic (on unification) and General Relativity. These few aleang and dwell in the sky — they split it: — that light, so
the true infinitely self-reserved ones (truly to unbelideabvery few can witness its pure blinding longitude and touch
lengths) and cannot at all be said to be products of the dtgebrief sublime density, is the truest Sensation (Siginis®,
and its trends. Quantizing space-time (even using thikegs lCausation-Reason) for real humanity to be the exact thing at
the Feynman path-integrals and such propagators) in (extie exact time in the Universe: itself.”
ded) General Relativity means nothing if somewhat alien pro
cedures are merely brought (often in disguise) as part of a
mere embedding procedure: space-time is epistemologicall
and dialectically not exactly on the same footing as quantum
and classical fields, matter, and energy (while roughlyislgar
certain parallelism with these things); rather, it musegati-
cally, axiomatically qualify these things. Even both quant
mechanically and classically it is evident that materiaigls
possessed of motion and energy are embedded in a configu-
ration space, but the space-time itself cannot be whollpdou
in these constituents. In the so-called “standard modef”, f
example, even when quarks are arrived at as being material
constituents “smaller than atoms”, one still has no further
(fundamental) information of the profounder things a quark
necessarily contains, e.g., electric charge, spin, magmet
ment, and mass. In other words, the nature of both electro-
magnetism and matter is not yet understood in such a way. At
the profoundest level, things cannot merely be embedded in
space-time nor can space-time itself be merely embedded in
(and subject to) a known quantum procedure. Geometry is ge-
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