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ABSTRACT

This is a review of the numerous successful grawital wave detections and the implications for the
nature of space and time. The prevailing space pianadigm in physics was founded on the putativél™n
results of the Michelson-Morley (MM) 1887 interfeneter experiment to detect light speed anisotrayy a
which resulted in two different new relativity théss: Lorentz relativity (Lorentz, 1904) and spécia
relativity (Einstein, 1905), with the later invokjrthe claimed reality of space time, in place gissate
phenomena of space and time. Miller (1933) repethied/IM experiment in 1925/26 and obtained non-null
quality data, resulting in the determination ohligpeed anisotropy and establishing the key sadleféect.

It is now understood, since 2002, that both of ¢hegperiments are consistent and that the MM 1887
experiment was never null: Michelson had used Neiato physics to calibrate the interferometer. Using
Lorentz Relativity, but not Special Relativity,ist now possible to analyse the data from thesereanpats
and which shows that the Michelson interferomets hero sensitivity unless operated with a digakectr
present in the light paths; air in the MM1887 anilldvl experiments. Since that 2002 analysis variolder
and new light speed anisotropy experiments havedymexd fully consistent results, using different
experimental techniques. These have included: RF $ideds in coaxial cable, optical fiber Michelson
Interferometer, optical fiber/RF coaxial cablesiteapacecraft flypy RF doppler shifts, 1st ordarldRF
coaxial cables. These are all classical phenometectdrs. However in 2013 nanotechnology quantum
detectors were invented that use correlations letwelectron barrier tunnelling current fluctuatioins
spatially separated zener diodes. Not only dofahese experiments, spanning 125 years, give sistent
anisotropy velocity, with speed00 km/s, RACB h, Dec.[BOdeg S, but all showed significant fluctuations in
that velocity. A neo-lorentzian interpretation bése results is that a dynamical 3-space is pa#isingolar
system and exhibits turbulence/wave effects. Thesee effects produce gravitational forces and s th
experimental data implies that the Michelson andl&joexperiment not only detected light speed dropy

but detected “gravitational waves”. These grawtai waves have properties that are not consistiéntthe
general relativity predicted waves, which travethet speed of light, are transverse polarised emg@vaak and
only produced by distant major astronomical eveBtsvitational waves with these properties haveenev
been detected. The zener diode quantum detecteeslréhat quantum fluctuations are not random and
intrinsic to a quantum system, but are imposedbypassing space: This discovery has major imitafor

the interpretations of quantum theory and the quarib classical transition, which profoundly createir
reality. The dynamical space theory also possastansic inflation epoch.

Keywords. Gravitational Waves, Light Speed Anisotropy, Dyi@a3-Space, Quantum Classical Transition

1. INTRODUCTION techniques. Repeated experiments and observatiens a

the hallmark of science. The detected gravitational

The experimental data from over 125 years showswaves, shown to be turbulence/fluctuations in the

that light speed anisotropy and gravitational walvage dynamical 3-space flow relative to the earth, have
been repeatedly detected, via a variety of expetiaie significant amplitudes and do not have the chareties
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predicted by General Relativity (GR): Such wave actual space, while in SR the Lorentz contractifiace
phenomena have never been detected (Cahill, 200545 determined by the speed relative to an obsesmer
2009b; 2014). Until 2013 the successful experimentsapplies to all spatial separations, whether oramobbject
used classical detectors, such as the gas-modeeldh s present. These very different effects have miade
interferometer, but in 2013 the amazing phenomena 0 possible to test which contraction effect is obsdrand
nanotechnology quantum detectors was discoverecﬁ is only LR that agrees with the experimentaladat
(Cahill, 2013b). This technique uses cheap zersiled  (cahill, 2013a). Indeed SR may be exactly derivednf

and the data reveals that the quantum barrierrefect e much older galilean relativity, by a mere ckoif
tunnelling quantum fluctuations are solely causgd b gna0e and time coordinates for each observer that
fluctuations of the 3-space: This is why the zetiede o qers it these co-ordinates, the invariancehef

detectors are so exquisitely sensitive to space flo speed of light. However that is merely a coordiredfect

];I:C:g?gr?gsa r(ﬁ];%\iltggsglil mV;?l\t/(ier?)t'he-li—rrl]tltsar r(:tsa(;?t\éery and the observed relativistic effects are dynamésad
b ) P b are described only by neo-Lorentz relativity (Chhil

understanding of the nature of quantum phenomeda an . i
the quantum fluctuations that manifest in the quanto _201.3a_). AS.We" the Michelson mterferomgter h.‘?‘s an
intrinsic design flaw, unknown to Michelson, in whiin

classical transition, resulting in the emergenassical’ .
world: Localisation of quantum states. So we aminge ~ vacuum mode the time delay effects caused by the

a unification of space, gravity and the quantunoties, ~ 9eometry of the interferometer exactly cancel et
Here we review the long saga in which an observablevariations caused by the actual Lorentz contrastioh
and dynamical 3-space was repeatedly overlooked byihe interferometer arms. Only with a dielectricsemet in
mainstream physics, despite the many successfufhe light paths is this cancellation effect palyial
experimental detections. In later years many failedavoided, although with a gas present, such ashaire is
experiments used flawed designs, such as vacuune-modstill considerable cancellation and the interfertenas
Michelson interferometers and resonant cavitiest No extremely insensitive to light speed anisotropy and
only are gravitational waves now easily and cheaplygravitational waves. This effect was discovere@®02
detected and characterised, but new experimentaby (Cahill and Kitto, 2003). Surprisingly vacuum deo
phenomena caused by the underlying dynamical 3espacMichelson interferometers continue to be used and
may now be studied in simple laboratory experiments  developed, at great cost, to detect gravitationaves.
The prevailing spacetime paradigm in physics was Since 2002 various older and new light speed anmipgt
founded on the putative “null” results of the experiments have produced fully consistent resultig
(Michelson and Morley, 1887) interferometer different experimental techniques. These have dedu
experiment to detect light speed anisotropy andctvhi RF EM speeds in coaxial cable, optical fiber Misbel
resulted in two different new relativity theoridsorentz interferometer, optical fiber/RF coaxial cables,rtka
Relativity (LR), (Lorentz, 1904) and Special Reldti Spacecraft Flyby RF Doppler Shifts, 1st Order DR&l
(SR), (Einstein 1905), with the later invoking sptime, coaxial cables. These are all classical phenomena
in place of separate phenomena of space and tiifler M  detectors. However in 2013 nanotechnology quantum
in 1925/26 repeated the MM experiment and obtaineddetectors were invented that use correlations teetwe
non-null quality data, resulting in the determipatiof electron barrier tunnelling current fluctuationssipatially
light speed anisotropy and establishing the kegrsial separated zener diodes operating in reverse bids.mMiot
effect. It is now understood that both of these only do all of these experiments, spanning 125syagive
experiments are consistent and that the 1887 erpati  a consistent anisotropy velocity, with 3-space di&#®0
was never null: Michelson had used Newtonian pisysic km/s, from the direction RABh, Dec.[BOdeg S, but all
to calibrate the interferometer. Using Lorentz tielty, showed significant fluctuations in that velocity. Weo-
but not special relativity, it is now possible toadyse the  Lorentzian interpretation of these results is trat
data from these experiments and which shows tret th dynamical 3-space is passing the solar systemmdies
Michelson interferometer has zero sensitivity uslles turbulence/wave effects. These wave effects produce
operated with a dielectric present in the lighthgatA gravitational forces and so the experimental daglies
key realisation should be immediately noted: In the that the Michelson-orley 1887 experiment not only
length contraction effect of a physical object is detected light speed anisotropy but also detected
determined by the speed of the object relativeh® t “gravitational waves”. These gravitational wavesvéha
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properties that are not consistent with the genetativity two different and independent effects exactly chite
predicted waves, which travel at the speed of ligin¢ vacuum mode. The key insight is that the dynamical
transverse polarised and are weak and only prodoged space is describable at a macroscopic/classicel lgva
distant major astronomical events. Gravitationavesa detectable velocity field v(r, t), relative to abserver
with these properties have never been detected. using spatial coordinate r and time coordinateoth tof
The zener diode quantum detectors reveal thatwhich must be carefully determined so as to remove
quantum fluctuations are not random and intrinsiat ~ absolute motion effects, that is, effects causedthey
quantum system, but are imposed by the passingspac motion of rods and clocks wrt space. The key aspeft
This discovery has major implications for the the interferometer are shown kig. 1. Taking account
interpretations of quantum theory and the quantom t Of the geometrical path differences, the Fitzgerald
classical transition, which profoundly creates mality, =~ Lorentz arm-length contraction and the Fresnel drag
namely the spatial localisation of quantum systemseffect leads to the travel time difference betwélea

which are intrinsica”y a wave phenomena_ A rembléa two arms and which is detected by interferencecgdfe
realisation is that zener diode detectors have beedThe dielectric of course does not cause the oleserv
operating and systematically collecting space flaton  effect, it is merely a necessary part of the inseunt
data for some 15 years and are known as Randont Everflesign physics, just as mercury in a thermometas
Generators (REG) and operated within the contextef  not cause temperature), is given by Equation 1:
Global Consciousness Project (GCP). That data is of ,

extreme significance, with the recorded data béaken _2up _

every 1 sec by some 60 detectors located around them_k c? COS( 29 1,1/)) @)
world. This data permits the study of correlations

between significant space flow disturbances andwhere,y specifies the direction of v(r, t) projected onto
subsequent solar flares, correlations with eartkesia the plane of the interferometer, giving projectgeex
localised correlations with solar eclipses and mége  yp, relative to the local meridian and whefesk

the detection of gravitational waves produced bithea (n2.2)(r*-1), with n the refractive index. Neglect of the
vibrations. As well it has been possible to revisit ghsolute  motion  relativistic  Fitzgerald-Lorentz
gravitational wave data from the Weber and (Ametidil., contraction effect gives Z%n’<1 for gases, which is

1981a; 1981b) resonant mass gravitational waveggsentially the Newtonian theory that Michelsorduse
detectors. We also note that the dynamical spase al We derive the calibration constant?® Kor the
posses an intrinsic inflation epoch, which in GR is \jichelson interferometers in the case of Lorentzian
introduced by means of aud hoc inflation field. relativity. The two arms are constructed to hawesame
1.2. Micheson I nterferometer Detectors lengths Whe_zn they are physically parallel to eattieio
. . . For convenience assume that the valygefLthis length

The Michelson interferometer was a brllllantly refers to the |engths when at rest wrt space The
conceived instrument for measuring light speed Fitzgerald-Lorentz effect is that the arm AB paehlo
anisotropy. However Michelson made two critically the direction of motion is shortened to Equation 2:
incorrect assumptions, which inadvertently haddffiect

of misguiding physics for another 100 years andemor 5
Ly :LO\[l_ 2

The 1st was to assume Newtonian physics in detargin
the calibration theory for the instrument and the %vas

to average data from successive days at the same
approximate times, with the assumption being thét t  where, ug is the lengthwise speed of the arm relative to
would average out “instrumental fluctuations”, whén  space. In SRR is the speed relative to the observer, who

had the opposite effect because there were signific s presumably at rest wrt the arms, they= 0 and there
"gravitational wave” effects in the data and thegere is No arm contraction effect.

different on different days, even at the same time. . For later reference we also give the time dilation
_V\/_e now have a clear u_nderstandmg of the des'gnexpression for physical clocks Equation 3:

principles of the Michelson interferometer as aedtir

of light speed anisotropy and ipso facto as a detdor 5

the actual 3- space flow turbulence/gravitationaves, r=T.J1-%& ()

(Cahill and Kitto, 2003; Cahill, 2005b). This isdarise c?

()
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Fig. 1. Schematic diagrams of the gas-mode Michelson krtenfieter, with beam splitter/mirror at A and migraat B and

Corresponding Author: Mounted on arms from A, wile arms of equal lengthylwhen at rest. D is the detector screen.

In

(a) the interferometer is at rest in space. Intlfle)instrument and gas are moving through 3-spéitespeedur parallel to
the AB arm. Interference fringes are observed athan mirrors B and C are not exactly perpendictilarHick’s effect. As
the interferometer is rotated in the plane shifishese fringes are seen in the case of absolutomdut only if the
apparatus operates in a gas. By measuring frinffs e speedr may be determined

where, T is the elapsed time given by the clock, for an
actual time interval T.

For simplicity here we take the motion of the deteto
be parallel to the arm AB. Followingig. 1 let the time
taken for light to travel from A.B be kg and that from
B - A be &4, where V is the speed of light relative to the
gas, which is moving with the detector. We shadioal
neglect the Fresnel drag effect, so V = c¢/n. Thgumelon 4:

Vg = L+ Uplg andVitg, = Ly = Ugly,

Lo b c?

+1t,, =
BT\,

(4)

tagn =tag
R

For the other arm, with no contraction in its ldngt
(VtAC)2 = Lé + (URtAC)2
oL _2

_JVZ—UFf' _JVZ—U;

Giving finally for the travel time difference foheé
two arms:

®)

tAC tACA = ZAC
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Now trivially At = 0 if ug = 0, but alsdAt = 0 when
Ur # 0 but only if V = ¢, viz vacuum. This then would
result in a null result on rotating the apparatdsnce the
null result of the Michelson apparatus is only foe
special case of light travelling in vacuum. Howeifeéhe
apparatus is immersed in a gas then V<c and a abbn-n
effect is expected on rotating the apparatus, sioeeAt
# 0. It is essential then in analysing data to arfer
this refractive index effect. Putting V = c/n in) (&e
find, for ug << V and when &1, that Equation 7:

At = (6)

2 2
V*-u;

ot =n(n -1) 52 ()

However if the data is analysed not using the
Fitzgerald-Lorentz contraction (2), then, as domehe
old analyses, the estimated time difference is Eqna:

Ao 2LV 2L, ®)
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Which again folg << V gives Equation 9: pattern through a telescope during the rotatioenTiinge
shifts from six (Michelson and Morley, 1987) or e
(Miller) successive rotations are averaged to imprthe
signal to noise ratio and the average sidereal tinted.
Some examples are shown Fig. 2 and illustrate the
incredibly clear signal. The ongoing claim that the
Symmetry arguments easily show that when rotated Wé\/_hchelson-l\_/lorley experiment was a nul experimesit |
disproved.Fig. 3 shows data from these two experiments

obtain a cos @) factor. ) i
However the above analysis does not correspond tPver a 24 h sidereal day. The large fluctuations ar

how the interferometer is actually operated. Thetl\sis gravitgtional wave eﬁeCtS. and have .been seen lin al
does not actually predict fringe shifts, for theldi of view experiments that detected light speed anisotropy.

would be uniformly illuminated and the observedeeff  1.3. Dewitte RF Coaxial Cable Detector

would be a changing level of luminosity rather ttiamge S )

shifts. As Michelson and Miller knew, the mirrorsish be The enormously significant 1991 DeWitte double
made slightly non-orthogonal with the degree of -non One-way 1st order inu/c experiment successfully
orthogonality determining how many fringe shiftsrere Measured the anisotropy of the speed of RF EM waves
visible in the field of view. Experimenting withisheffect ~ USing clocks at each end of the RF coaxial cables
determines a comfortable number of fringes: Notfime ~ (Cahill, 2006e; 2012b). The technique uses rotatibn
and not too many. The non-orthogonality reduces thethe coaxial cables, by means of the earth rotation,
symmetry of the device and instead of having pedbd ~Permit extraction of the EM speed anisotropy, despi
180 the symmetry now has a period of 360°, so Wt the clocks not being synchronised. Data from this 1

U2
st=n*is 9)

With Fresnel drag and= the sign ofit is reversed.

must add the extra terncos@-B) in Equation 10: order inu/c experiment agrees with the speed and
direction of the anisotropy results from all thenhext
L(1+e8) 02 experiments reported herein.
At =K? —LF Figure 4 shows the arrangement for measuring the

(10) one-way speed of light, either in vacuum, a dieiecor
cof{ A6 -y)) +a( 1+ed) cogd - §) + f RF coaxial cable. It is usually argued that one-spged
of light measurements are not possible becauseldbks

The factor 1+8 models the temperature effects, Ciand G cannot be synchronised. However this is false.
namely that as the arms are uniformly rotated, oneAn important effect that needs to be included & d¢lock
rotation taking several minutes, there will be a offset effect caused by transport, when the appsrest
temperature induced change in the length of thesatin  rotated in this case, but most significantly theshel drag
the temperature effects are linear in time, as theyld  effect is not present in RF coaxial cables, at IBW
be for short time intervals, then they are lineafiln  frequencies. IrFig. 4 the actual travel timesd = tz-ta
the non_orthogona“ty term the parameter a is from A to B, as distinct from the clock indicatagel
proportional to the length of the arms and so as®the  time Tag = Tg-Ta, is determined by Equation 11:
temperature factor. The term f simply models anly se
effect. Michelson and Morley and Miller took thetse V(vcog(8))t,s = L+0 cog)t, (11)
effects into account when analysing his data.

The interferometers are operated with the arms )
horizontal. Ther® is the azimuth of one arm relative to the WNere, the 2nd term comes from the end B moving an
local meridian, whiley is the azimuth of the absolute additional distancey cos@)tas during time interval
motion velocity projected onto the plane of the ¢, with Fresnel\/(u):E+u(l—i2j drag when V and
interferometer, with projected componewg. Here the n n
Fitzgerald-Lorentz contraction is a real dynamietiect are parallel and where n is the dielectric refractndex.
of absolute motion, unlike the Einstein spacetinww  Then Equation 12:
that it is merely a spacetime perspective artéiact whose
magnitude depends on the choice of observer. The L nL . vcos(6)L
instrument is operated by rotating at a rate of rotetion  tas :V(ucos(e))—u co0) Lt 12)
over several minutes and observing the shift inftimge
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Fig. 2. Top: Typical Miller data from 1925/26 gas-mode Matdon interferometer, from averaging 20 360° rotej (Miller, 1933).
Bottom: Data from Michelson-Morley 1887 gas-modéeiferometer, from averaging 6 360° rotations. @ithbplots the
nonorthogonal term and temperature drift effectseHaeen removed from the data, after a least sgt@st fit using the full
detector theory derived in the text, (10), (Micloelsand Morley, 1887). This reduced data then shawsmpressive
agreement with the cos@y)) form

However if there is no Fresnel drag effect, V =, @sis T that is measured and nojgf because of an

the case in RF coaxial cables, then we obtain fuas: unknown fixed clock offset, as the clocks are not a
priori synchronised and as well an angle dependent

L nL  vcos(8)Ln? clock transport offsetAt, at least until we can

te :V(ucos(e))—u 50%9) =t~ e - (13  establish clock synchronisation, as explained below

Then the clock readings aflg = ty, andTg = tg + T

It would appear that the two terms in (12) or (13) and T, =t, +7+Ar, whereAt is a clock offset that arises
can be separated by rotating the apparatus, giviag from slowing of clock G as it is transported during the
magnitude and direction of v. However itTigs = Tp- rotation through angl&6, seeFig. 4.
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Speed (km/s)
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Local sidereal time (h)

Speedwvp, of the 3-space velocity v projected onto the zantal plane of the Miller gas-mode Michelson ifgeymeter located
atop Mt. Wilson, plotted against local siderealdim hours, for a composite day, with data colliéadeer a number of days in
September 1925. The data shows considerable ftiartgafrom hour to hour and also day to day, &sitha composite day. The
dashed curve shows the non-fluctuating best-fiatian over one day, as the earth rotates, cadlsagrojection onto the plane
of the interferometer of the velocity of the averatirection of the space flow to change. The marinpuojected speed of the
curve is 417 km/s (using the STP air refractiveeindf n = 1.00029 and the min/max occur at appratéty 5 and 17 h local
sidereal time (Right Ascension). Note that the @afigby in August gives a RA=5.15 h, close t@tRA apparent in the above
plot. The green data points, with error bars, abd@ 13 h are from the Michelson- Morley 1887 dfatan averaging (excluding
only the July 8 data for 7 h because it has pad).She fiducial time lines are at 5 and 17 h. Speed fluctuations are seen to
be much larger than the statistically determinegrsy confirming the presence of turbulence in #space flow, i.e.,
gravitational waves, as first seen in the Michelstorley experiment

Schematic layout for measuring the one-way spedjlaf in either free-space, optical fibers or RFaxgial cables, without
requiring the synchronisation of the clocksahd G. Heret is the, initially unknown, offset time between ttlecks. Times
taand g are true times, without clock offset and cloclgport effects, while F=1ta, Ts =ta +Tand T, =t, +7+A7 are

clock readings. VY cos@)) is the speed of EM radiation wrt the apparaefete rotation and V(cos@-AB)) after rotation,

v is the velocity of the apparatus through spacdiiection relative to the apparatus before rotation, u é&wélocity of

transport for clock €andAt < 0 is the net slowing of clock,@rom clock transport, when apparatus is rotateduph angle
AB > 0. Note thatv.u >0
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The clock transport offséit follows from the clock  results are irFig. 5 and 6. We see that DeWitte’'s RF
motion effect (Cabhill, 2012b) Equation 14 EM speed anisotropy experiment is consistent witieio
experiments and also shows significant fluctuations

A7 =dt /1_ (VZZU)2 dt /1_\5 - _dt\%l . (14) 14 Earth Flyby RF Doppler Shifts: 3-Space Flow

The motion of spacecraft relative to the earth are
When clock G is transported at velocity u over time measured by observing the direction and Dopplédt shi

interval dt, compared to;CNow v.u =uu sin@) and dt =  the transponded RF EM transmissions. This givethano
LAB/u. Then the change inyd from this small rotation is, technique to determine the speed and directionhef t
using (13) for the case of no Fresnel drag Equdtton dynamical 3-space as manifested by the light speed
anisotropy (Cabhill, 2009c). The repeated detectibthe
AT, :_Usin(H)an2A67+Usir\(6:) Lag - (15)  anisotropy of the speed of light has been, untenty,
c c ignored in analysing the Doppler shift data, cagidime

long-standing anomalies in the analysis (Andergoal.,
As the Cl.OCk transport ?ﬁeCt appears to make the2008). The use of the Minkowski-Einstein choiceinfe
Icri?gg;gt?gzr:/nvglzgt é;iﬁ:on“ﬂf longer  (2nd  term). and space coordinates does not permit the analyisse
' Doppler anomalies, as they mandate that the spieti o
EM waves be invariant.
+7 (16) Because we shall be extracting the earth inflowaff
we need to take account of a spatially varying, ot

where, T is now the constant offset time. Thecosg) timevarying, 3?space velogty. In thg earth frame o
reference, se€ig. 7 and using clock times from earth-

term may be separated by means of the angle ; .
dependence. Then the valuetahay be determined and based clocks, let the transmitted signal from ehete

the clocks synchronised. However if the propagationfr_equency f. The time for one R_F maximu_m to 'Fravel
medium is liquid, or dielectrics such as glass aptical distance D to SC from earth s, $eig. 8 Equation 18:

fibers, the Fresnel drag effect is present andhge use o dr
(12) and not (13). Then in (16) we need make thet; =Lm
replacement n1 and then the 1st order iwc term i
vanishes. However, in principle, separated clocig be
synchronised by using RF coaxial cables.

The DeWitte L = 1:5 km 5 MHz RF coaxial cable
experiment, in Brussels in 1991 (Cahill, 2006d;
2012b), was a double 1st orderufc detector, using oovr
the scheme iirig. 4, but employing a 2nd RF coaxial t,=T +jo
cable for the opposite direction, giving clock
difference T-Tp, to cancel temperature effects and
also used 3 Caesium atomic clocks at each end. The The period at the SC of the arriving RF is then
orientation was NS and rotation was achieved by tha Equation 20:
of the earth. Then Equation 17:

T, -T
B A c c

(18)

The next RF maximum leaves time T = 1/f later and
arrives at SC at time, taking account of SC motion
Equation 19:

dr

c-v (r) 4o

T (20)

. p-vr  dr c-u (D)-V
T'=t,—t, =T+ ==
_ 2vcog(8) L[ rf - ])+2T a” J.D c-u (r) c-y (D)
CZ

Essentially this RF is reflected (In practice a enor
For a horizontal detector the dynamic range of@os( complex protocol is used) by the SC. Then the ¥5t R
is 2 sind) cos@), caused by the earth rotation, whare ~Maximum takes time to reach the earth Equation 21:
is the latitude of the detector location addis the

declination of v. The value af may be determined and ti:—J'sL
the clocks synchronised. Some of DeWiite’'s data and ey (r)

The = Teo

(21)
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Fig. 5. Top: Data from the 1991 DeWitte NS RF coaxial cabiperiment, L = 1.5 km, using the arrangement shiovFig. 4, with
a 2nd RF coaxial cable carrying a signal in theers® direction. The vertical red lines are at R&=DeWitte gathered data
for 178 days and showed that the crossing tim&eésidereal time and not local solar time, Bag 6. DeWitte reported
thatv = 500 km = s. If the full fresnel drag effect is luded no effect would have been seen. Bottom: [Ratoaxial cable
detector data from May 2009 using the techniqugign 15 with L = 20 m. NASA spacecraft doppler shift datadicts Dec.
= -77°,0 = 480 km/s, giving a sidereal dynamic range o658, very close to that observed. The verticalirezs are at RA
= 5" In both data sets we see the earth siderealaotetfect together with significant wave/turbulereffects
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Local time days

Fig. 6. DeWitte collected data over 178 days and demomstrdiat the zero crossing time, $ég. 5, tracked sidereal time and not
local solar time. The plot shows the negative efdhift in the crossing time vs local solar timeldras a slope, determined
by the bestfit straight line, of -3.918 min per dagmpared to the actual average value of -3.932p=ai day, the difference
between a sidereal day and a solar day
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CTV; SC
Earth

Fig. 7. Asymptotic flyby configuration in earth frame-offeeence, with Spacecraft (SC) approaching Eartin wélocity V.. The
departing asymptotic velocity will have a differefitection but the same speed, as no force otla@r tbnventional Newtonian
gravity is assumed to be acting upon the SC. Tmamhcal 3-space velocity is v(r; t), though takerbe time independent
during the Doppler shift measurement, which catlsesutward EM beam to have spead|(c) and inward speed oKr), where
v;i(r) = v (r) cos@;), with 6; the angle between v and V.A similar descriptiopliag to the departing SC, labeledfi

Fig. 8. Spacecraft (SC) earth flyby trajectory, with inlitend final asymptotic velocity V, differing onlyykdirection. The Doppler
shift is determined fronkig. 7 and (31). The 3-space flow velocity at the logatid the SC is v. The line joining Tracking
Station (TS) to SC is the path of the RF signalt) fength D. As SC approaches earth v(D) changestibn and magnitude
and hence magnitude of projectiof{D) also changes, due to earth component of 3-sflaeeand also because of RF
direction to/from tracking station. The SC trajegtaveraged magnitude of this earth in-flow is deieed from the flyby
data and compared with theoretical prediction

And the 2nd RF maximum arrives at the later time c+y, (D -V

Equation 22: c+4, (D) T (25)
ti:T'_js_w-L (22) Then overall we obtain the return frequency to be
c+u,(r) Equation 26:
Then the period of the returning RF at the earth is 1 c+y (D) c-u (D)
Equation 23 to 25: == (D)=-V c=g (D) -V f (26)
T"=t, -t (23)

Ignoring the projected 3-space veloadityD), that is,

& assuming that the speed of light is invariant astpe

(24) usual literal interpretation of the Einstein (190k)ht
speed postulate, we obtain instead Equation 27:
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(27)

The use of (27) instead of (26) is the origin of th

putative anomalies. Expanding (27) we obtain Equa2B:

== (28)

2008). We then obtain the expression for the skedal
flyby anomaly Equation 33:

_ -
By =Vi Vi ==
[

(33)

where, here ¥V, to suffcient accuracy, where,Ms
the average of ¥ and M., The existing data on v
permits ab initio predictions foAV.. As well a

However expanding (26) we obtain, for the same separate Ieastsquares- fit to the individual flybyS

Doppler shift Equation 29:

N

(29)

c? c

permits the determination of the average speed and
direction of the 3-space velocity, relative to #erth,
during each flyby. These results are all remarkably
consistent with the data from the various labonator
experiments that studied v. We now indicate how
U, and U, were parametrised during the best-fit to the

It is the prefactor to 2V/c missing from (28) that flyby data. \jaactictVsurVormita IS taken as constant
explains the spacecraft Doppler anomalies and alsaduring each individual flyby, with g, inward towards

permits yet another determination of the 3-spadecity
v(D) at the location of the SC. The published didas
not give the Doppler shifts as a function of SCalaan,
so the best we can do at present is to use a Cttgy-
averaged)(D), namely g, and 7, , for the incoming and

outgoing trajectories, as further discussed below.

From the observed Doppler shift data acquired durin

a flyby and then best fitting the trajectory, ttsymptotic
hyperbolic speeds;¥ and \, are inferred from (28), but
incorrectly so, as in (Andersoat al., 2008). These
inferred asymptotic speeds may be related to arried
asymptotic Doppler shift Equation 30:

f  f c (30)
Which from (29) gives Equation 31:
At C u?
V,=—=—=|1+—+ |V 31
Tf 2 ( ¥ czj (31)

where, V is the actual asymptotic speed. Similafter
the flyby we obtain Equation 32:

=2
me EAfim .E: :I.'i'Ufi \
f 2 c?

(32)

And we see that the “asymptotic” speeds ¥nd \f,
must differ, as indeed reported in (Andersenal.,
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the sun, with value 42 km/s angua as tangential to
earth orbit with value 30 km/s -consequentially the
directions of these two vectors changed with day of
each flyby. This linear superposition is only
approximate (Cabhill, 2009a). The earth inflow,¥,
was taken as radial and of an unknown fixed
trajectory-averaged value. So the averaged directio
but not the averaged speed varied from flyby tdyly
with the incoming and final direction being
approximated by the (ad) and (g o) asymptotic
directions shown ifmable 1. The predicted theoretical
variation of vgs{R) is shown inFig. 9. To best
constrain the fits to the data the flyby data wasduin
conjunction with the RA from the Krisher opticabér
data, (Krisheret al., 1990). This results in the plot in
Fig. 11, the various flyby data imable 1 and the
earth in-flow speed determination iRig. 10. The
results are in remarkable agreement with the result
from Miller, showing the extraordinary skill displed

by Miller in carrying out his massive interferomete
experiment and data analysis in 1925/26. The only
effect missing from the Miller analysis is the dpht
in-flow effect into the sun, which affected his aat
analysis. Miller obtained a galactic flow directiof a

= 4.52 h,d = -70.5°, compared to that obtained herein
from the NASA data of a = 4:29 B, = -75.0°, which
differ by only= 5°.

As well the flyby Doppler shifts show considerable
fluctuations. We conjecture that these are gravitat
wave effects, although no analysis has been done to
characterise these fluctuations.
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Fig. 9. Predicted Earth 3-space inflow speed Vs distanoen fearth in earth radiv =42GM /R, plotted only for R>1.0.

Combining the NASA/JPL optical fiber RA determirmatiand the flyby Doppler shift data has permitteel determination of
the angle- and distance-averaged inflow speede tt2b45 km/s, seéig. 10
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Fig. 10. The weighted angle- and distance-averaged earffa@sinflow speet..«, seeFig. 9, as determined from NASA data,
upper green plot. Uses the averaged Right Ascerfsion the Krisheret al. (1990) data for Novembeg, = 4.96h, but
corrected tax = 6.09h for orientation effect of the optical fibehown by the thick blue line, with uncertaingnge from
wave effects shown by two thin blue lines, compawitti the predicted RA from fitting the flyby datas shown irFig. 11.
The red plot shows that prediction for various aged inflow speeds, with +ve speeds being an inflewile-ve speeds are
an outflow. The earth flyby aberration fits o= 0, +4.0, +8.0 and +12.4 kritsire shown irFig. 11. Theory gives that
the inflow speed is +11.2 km®sat the earth’s surface-shown by lower green [Sotthe detected averaged inflow speed
seems to be in good agreement with an expectedgeevalue. This is the first detection of the l@arspatial inflow and
the acceleration of this flow is responsible foe #arth’s gravity. Note that the flyby data clearigndates an inflow (+ve
values in this figure and not an out-flow-havingwaues)
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Fig. 11. South celestial pole region. The dot (red) at RAZh, Dec. = 75°S and with speed 486 km/s, idttrextion of motion of
the solar system through space determined from NAg#cecraft earth-fly by Doppler shifts, revealthg EM radiation
speed anisotropy. The thick (blue) circle centnedhis direction is the observed velocity directiondifferent days of the year,
caused by earth orbital motion and sun 3-spacevinfThe corresponding results from the Miller gasdminterferometer are
shown by 2nd dot (red) and its aberration ciratel @ots). For December 8, 1992, the velocity issRA2 h, Dec. = 80°S, speed

491 km/s, se@able 1. The thinner blue aberration circles relate t@drination of earth 3-space inflow speed

Table 1. Earth flyby parameters from Anderson (1980), foacgzraft Galileo (GLL: flybys | and Il), NEAR, Cask Rosetta and
MESSENGER (M'GER). V1 is the average osculatingdmpplic asymptotic speed, and & are the right ascension and
declination of the incoming (i) and outgoing (flcaating asymptotic velocity vectors and (@QY ., is the putative “excess
speed” anomaly deduced by assuming that the sgelighbis isotropic in modeling the Doppler shiftas in (30). The
observed (OAV,, values are from Anderson (1980) and after comgctor atmospheric drag in the case of GLL-Il and
thruster burn in the case of Cassini.AP) is the predicted “excess speed”, after least-sgubest-fitting that data using
(33):a, andd, and v are the right ascension, declination an®tkpace flow speed for each flyby date, which &é®ount
of the earth-orbit aberration and earth inflow eféeand correspond to a galactic flow with= 4.29h,6 = -75.0° andv =
486 km/s in the solar system frame of refereA€eis the error, in the best fit, for the aberrata@iermined flow direction,
from the nearest flyby flow direction. In the fit§ the MESSENGER data is not used, as the dataepfebe anomalous

Parameter GLL-I GLL-II NEAR Cassini Rosetta GER
Date Dec. 8, 1990 Dec. 8, 1992 Jan. 23, 1998 ABg1999 Mar. 4, 2005 Aug. 2, 2005
V.km/s 8.949 8.877 6.851 16.010 3.863 4,056
a; deg 266.76 219.35 261.17 334.31 346.12 292.61
0, deg -12.52 -34.26 -20.76 -12.92 -2.81 31.44
a; deg 219.97 174.35 183.49 352.54 246.51 227.17
e -34. -4, -71. -4, -34. -31.
o deg 34.15 4.87 71.96 4.99 34.29 31.92
ay h 5.23 5.23 3.44 5.18 2.75 4.89
e -80. -80. -80. -70. -76. -69.
o, deg 80.3 80.3 80.3 70.3 76.6 69.5
v km/s 490.6 490.6 497.3 478.3 499.2 479.2
»mm/s . . -4.61. . . - . . . .
0O)AV / 3.920.3 4.61.0 13.460.01 2:1 1.83:0.03 0.020.01
»Mm/s . -5. . -0. . -4,
(PAV / 4.07 5.26 13.45 0.76 0.86 4.56
(P)Abdeg 1 1 2 4 5 -
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The numerous EM anisotropy experiments discussechigher frequency, i.e., appears blue shifted. Tigosite

herein demonstrate that a dynamical 3-space eaisis
that the speed of the earth wrt this space excegdst in
1000 of ¢, namely a large effect. Not surprisingjlig has
indeed been detected many times over the last éatsy

effect is seen for upward travelling photons, namesh
apparent red shift as observed by the top clockrdutice
the pound-rebka experiment used motion induced ldopp
shifts to make these measurements using the Mamsbau

The speed of500 km/s means that earth based clockseffect. The overall conclusion is that Pound andkae

experience a real, so-called, time dilation effecin (3)
of approximately 0.12s per day compared to cosimie.t
However clocks may be corrected for this clocktibia
effect because their speedhough space, which causes

their slowing, is measurable by various experimenta

methods. This means that the absolute or cosmie difn
the universe is measurable. This very much chaaoges
understanding of time. However

because of the

measured the derivative of wrt height, whereas herein we
have measured that actual speed, but averagethev8G
trajectory measurement protocol. It is importantate that
the so-called “time dilation” effect is really a ldck
slowing” effect-clocks are simply slowed by their
movement through 3-space. The Gravity Probe A
experiment also studied the clock slowing effesgugh

inhomogeneity of the earth 3-space in-flow componen again interpreted differently therein and again plicated

the clock slowing effect causes a differential efféor
clocks at different heights above the earth’s serfdt

by additional Doppler effects.
The Cosmic Microwave Background (CMB) velocity

was this effect that Pound and Rebka (1960) regorte iS often confused with the Absolute Motion (AM)

using the Harvard tower. Consider two clocks aghtsi
h, and b, with h = h-hy, then the frequency differential
follows from Equation 34 to 38:

Af:\/ - Z(hz)-\/l-uz(hl) (34)
c c?
_on)-v(r) | (35)
e

1 do’(r),

2% dr " (36)
_g(r)h

=g +.. (37)
=-22.. (38)

where, @ is the so-called ‘gravitiational potential’ and

2
Uz] for zero vorticity Oxv =

with v.I]v:D[ 0 and

velocity or light-speed anisotropy velocity as detmed
in the experiments discussed herein. However these
unrelated and in fact point in very different diiens,
being almost at 90° to each other, with the CMBoiy
being 369 km/s in direction (a = 11,3 = -7.22°).

The CMB velocity is obtained by defining a frame of
reference in which the thermalised CMB 3°K radiati®
isotropic, that is by removing the dipole componantl
the CMB velocity is the velocity of the Earth inath
frame. The CMB velocity is a measure of the motibthe
solar system relative to the last scattering serféa
spherical shell) of the universe some 13.4 Gytthénpast.
The concept here is that at the time of decouminthis
radiation from matter that matter was on the whafert
from small observable fluctuations, on averageest with
respect to the 3-space. So the CMB velocity is not
motion with respect to the local 3-space now; tisat
the AM velocity. Contributions to the AM velocity
would arise from the orbital motion of the solar
system within the Milky Way galaxy, which has a
speed of some 250 km'sand contributions from the
motion of the Milky Way within the local cluster dn
so on to perhaps super clusters, as well as flofvs o
space associated with gravity in the Milky Way and
local galactic cluster. The difference between @B

ignoring any time dependence of the flow and wherevelocity and the AM velocity is explained by theasal

finally, A is the change in the gravitational potential.
The actual process here is that, say, photonsnaitted

at the top of the tower with frequency f and redoh
bottom detector with the same frequency f-ther@as
change in the frequency. This follows from (20) tuith
now V = 0 giving T = T". However the bottom clock i
running slower because the speed of space thdaster
and so this clock determines that the falling phdtas a
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flows that are responsible for gravity at the gadascales.

1.5. Optical Fiber Michelson Interferometera

The Michelson interferometer, having the calibnatio
constant k= (r7-1) (r?-2) where n is the refractive index
of the light-path medium, has zero sensitivity tM E
anisotropy and gravitational waves when operated in
vacuum-mode (n = 1Jortunately the early experiments
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had air present in the light paths (Michelson anatikby large turbulence effects in the flow and are beigigro
implicitly assumed that % = 1, which considerably characterise this turbulence. Such turbulence can b
overestimated the sensitivity of their detectorabfactor ~ shown to correspond to what are, conventionallypvkm

of L1700 (air has n = 1.00029). This error lead to the@s gravitational waves, although not those implgd
invention of “spacetime” inl905. Miller avoided any General Relativity, but more precisely are reveala
assumptions about the sensitivity of his deteatorased ~ fractal structure to dynamical 3-space.

the earth orbit effect to estimate the calibrafiactor K The detection and characterisation of these
from his data, although even that is now known ¢o b wave/turbulence effects requires only the develagiroé

incorrect: The sun 3-space inflow component was Small and cheap detectors, as these effects age. lar
unknown to Miller. It was only in 2002 that the wgs  -owever in all detectors the EM signals travel tgio a
flaw in the Michelson interferometer was finally dielectric, either in bulk or optical fiber or thrgh RF

understood, (Cahill and Kitto, 2003). A very compac coaxial cables. For this reason it is imporf[ant to
and cheap Michelson interferometric anisotropy andYnderstand the so-called Fresnel drag effect. kicalp
gravitational wave detector may be constructed gisin fibers the Fresnel drag effect has been establistsethis

optical fibers (Cahill, 2007; Cahill and Stokes,08p. IS important in the operation of Sagnac opticakefib
But for most fibers n=2 near room temperature gyroscopes, for only then is the calibration indefent

temperature and so needs to be operated at sayTBec. of the fiber refractive index, as observed. Thesked

; . drag effect is a phenomenological formalism that
(n*2) factor is caused by the Fresnel drag (Cahitl an . :
Brotherton, 2011). The schematic layout of the characterises the effect of the absolute motiorthef

Michelson optical fiber interferometer is shown Rig. propagation medium, say a dielectric, upon the dpge

12 and a photo shown iRig. 13. Sample data is shown the EM radiation relative to that medium.

- ! The Fresnel drag expression is that a dielectric in
in Fig. 14. Two such detectors were operated in 2008 _solute motion through space at speed v, reldtve

and some correlated waveforms were detected, GcahiISpace itself, causes the EM radiation to travespated
and Stokes, 2008). Equation 39:

The detection of light speed anisotropy-revealing a
flow of space past the detector, is now enteringranof

precision measurements, as reported herein. These aV(u)=E+u(1—i2j (39)

particularly important because experiments havevsho n n
(o)
ARM]1
He-Ne laser 2x2 beam splitter ARM?
0 0
OO0 —
Data photodiode 2x2 FC mating sleeves 100mm

beam-logger detector joiner

Fig. 12. Schematic layout of the interferometric opticalefidight-speed anisotropy/gravitational wave deiecfctual detector is
shown inFig. 13. Coherent 633 nm light from the He-Ne Laser istspto two lengths of single-mode polarisation
preserving fibers by thex2 beam splitter. The two fibers take different diilens, ARM1 and ARM2, after which the light
is recombined in theX2 beam joiner, in which the phase differences keahterference effects that are indicated by the
outgoing light intensity, which is measured in fitetodiode detector/amplifier (Thorlabs PDA36A dAB6A-EC) and
then recorded in the data logger. In the actualuaghe fibers make two loops in each arm, but withess lengths wound
around one arm (not shown) -to reduce effectiverflngths so as to reduce sensitivity. The lengtine straight section is
100 mm, which is the center to center spacing efflastic turners, having diameter = 52mm, Bae 13. The relative
travel times and hence the output light intensity affected by the varying speed and directiothefflowing 3-space, by
affecting differentially the speed of the light ahdnce the net phase difference between the twe. arhe detector was
operated in fixed mode, with one arm NS and rotadgichieved by rotation of the earth
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Fig. 13. Photograph of an Optical Fiber Michelson Interfeeten
detector showing the optical fibers forming the two
orthogonal arms. Selig. 12 for the schematic layout.
The 2 beam splitter and joiner (Thorlabs FC632-50B-
FC) are the two small stainless steel cylindrighes. The
two FC to FC mating sleeves (Thorlabs ADAFC1) are
physically adjacent. The overall dimensions of rinetal
base plate are 160mi60mm. The 22 splitter and
joiner each have two input and two output fiberigh wne
not used. Arm 2 is folded over the splitter andhgoj
compared to the schematic layout. The interferomete
shown costs approximately $400

In recent years there have been many vacuum-
mode resonant cavity experiments with the aim of
detecting light speed anisotropy, (Braximagiral.,
2001; Lipaet al., 2003; Mulleret al., 2003a; 2003b;
Wolf et al., 2003; 2004). However all these devices
suffer from the same design flaw implicit in Mickeh-
type interferometers, namely zero sensitivity when
operated in vacuum mode, because then the Lorantzia
relativity physical arm contraction effect just paps to
cancel the geometrical time difference effect. LIGISo
has the same design flaw. However the proposed LISA
space-based interferometer design does not sudfer this
flaw, as there is no physical arm separating tbfi€trtors”-
satellite based detectors. For this reason LISA hél
excessively sensitive and may overload the dataisitgn
system. In any case the quantum zener diode detecto
technology has made all other techniques redundant.

1.6. Dual RF Coaxial Cable Detector

The Dual RF Coaxial Cable Detector (Cahill, 2012a)
exploits the Fresnel drag anomaly, in that therends
Fresnel drag effect in RF coaxial cables, at lowug
frequencieskig. 15.

Figurel6 shows the arrangement for measuring the one-
way speed EM waves in RF coaxial cable. The attasl
time tg from A to B is determined by Equation 40:

V(v cog(8))tye =L +u cO§B)t, (40)

where, the 2nd term comes from the end B moving an

wrt the dielectric, when V and v have the same additional distancev cos@)tag during time interval

direction. Here n is the dielectric refractive ind€he 2nd
term is known as the Fresnel drag, appearing tw shat
the moving dielectric “drags” the EM radiation,haitigh
this is a misleading interpretation; see (Cabhilld an
Brotherton, 2011), for a derivation (The Fresnehdpin
(39) can be “derived” from the Special Relativigiacity-
addition formula, but there is the speed of the dielectric
wrt to the observer and as well common to bottedteks

and coaxial cables). If the Fresnel drag is always

applicable then, as shown herein, a 1st ordew/m
detector requires two clocks, though not necegsaril
synchronised, but requiring a rotation of the detearm

to extract the v-dependent term. However, as wevsho
herein, if the Fresnel drag is not present in RExizd
cables, then a detector 1st orderuilt and using one
clock, can detect and characterise the dynamiealespn
(Cahill and Brotherton, 2011) it was incorrectlynctuded
that the Fresnel effect was present in RF coaxibles,
for reasons related to the temperature effects.
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tag. Then Equation 41 and 42:

_ L _nL  vcogd)L

be =y (vcog8))-v cogs) ¢ e (1)
_ L _nL, vcoso)L

feo “V(vcog8))+u coff) ¢ c? “2)

On using (39), i.e., assuming the validity of thhedrel
effect and expanding to 1st odemift. However if there is
no Fresnel drag effect then we obtain Equationngi344:

_ L _nL vcogd)Ln’
tee “V(vcog6))-u codf) ¢ c? “3)
_ L _nL_vcog)Ln?
o = (vcog())+u cogs) ¢ c? (44)
Pl
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Local time (h)

Fig. 14. D1 photodiode output voltage data (mV), recordedrg\b secs, from 5 successive days, starting Séme@?2, 2007,
plotted against local Adelaide time (UT = local ¢éim 9.5 h). Local sidereal tinte local time -15 for these days. Day
sequence is indicated by increasing hue. Dominamima and maxima is earth rotation effect. Fludua from day to day
are evident as are fluctuations during each dagsd are caused by wave effects in the flowingespalbanges in RA cause
changes in timing of min/max, while changes in niagte are caused by changes in declination angéed So this data is
consistent with the interferometer dataFigy. 3, as regards RA for maxima and minina, but withgeheeversed. Two such
detectors were operated in 2008 and some correleasdforms were detected, (Cahill and Stokes, 20@8)vever there
may be significant temperature effects in this data

&) -
FSJ1-50A
. HJ4-50 o )
A FSJ1-50A B

- L

D HJ4-50 C

Fig. 15. Because Fresnel drag is absent in RF coaxial cablesdual cable setup, using one clock, is capalbldetecting the
absolute motion of the detector wrt to space, révgadhe sidereal rotation effect as well as wawdftlence effects. In the
1st trial of this detector this arrangement waduséth the cables laid out on a laboratory floadaesults are shown in
Fig. 5, bottom. In the new design the cables in eachuitieze configured into 8 loops, ashig. 17, giving L = 8x1.85 m =
14: 8 m. In comparison with data from spacecraftheflyby Doppler shifts (Cahill, 2009c) this exjraents confirms that
there is no Fresnel drag effect in RF coaxial cablie (Cahill, 2006a), a version with optical fieeén place of the HJ4-50
coaxial cables was used, d&éig. 21. There the optical fiber has a Fresnel drag effdtte the coaxial cable did not. In that
experiment optical-electrical converters were useshodulate/demodulate infrared light

g

ta o = {g+ T
V(+v cos(8))

] tC-I-T

tp
V(—vcos(8))
@ —~— L —_—

Fig. 16. Schematic layout for measuring the one-way spedeivaves in RF coaxial cables, V is the speedMfr&diation wrt
the apparatus, with or without the Fresnel drag) éhd v is the speed of the apparatus throughespadirectionu. Times
here refer to absolute times
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The important observation is that téc terms are
independent of the dielectric refractive index 1§4f) and
(42), but have an’dependence in (43) and (44), in the
absence of the Fresnel drag effect. Then from )
(44) the round trip travel time iBjg. 15 Equatiord5:

_(n #n,)L wcogB)L(n? -nZ)
T ¢’

e (45)

te

where, R and n are the effective refractive indices for the
two different RF coaxial cables, with two sepaGteuits

to reduce temperature effects. ShownFHig. 17 is a
photograph. The Andrews Phase Stabilised FSJ1-3@A h
n, = 1.19, while the HJ4-50 has n 1.11. One measures
the travel time difference of two RF 10MHz signfitsm

a Rubidium frequency standard (Rb) with a Digital
Storage Oscilloscope (DSO). In each circuit thesikjral
travels one-way in one type of coaxial cable aridrns
via a different kind of coaxial cable. Two circuéiee used
so that temperature effects cancel-if a temperatuamge
alters the speed in one type of cable and soalelttime,
that travel time change is the same in both cicaitd
cancels in the difference. The travel time diffeeof the
two circuits at the DSO is Equation 46:

Ae v cos(e)clz_(q2 -n2)

(46)

If the Fresnel drag effect occurred in RF coaxédiles,
we would use (43) and (44) instead and thenrthen?
term is replaced by 0, i.e., there is no 1st amlen inv.

The preliminary layout for this detector used cable
laid out as irFig. 15 and the data is shown kig. 5. In the

DSO. The detector was located in a closed roomhiiciw
the temperature changed slowly over many days, with
variations originating from changing external weath
driven temperature changes. The temperature of the
detector was measured and it was assumed thaitriineg t
errors were proportional to changes in that onesoreal
temperature. These timing errors were some 30 ps,
compared to the true signal of some 8ps. Because th
temperature timing errors are much larger, the &zatpre
inducedAt = a + AT was fitted to the timing data and the
coefficients a and b determined. Then thigime series
was subtracted from the data, leaving the actuplired
phase data. This is particularly effective as #megerature
variations had a distinctive time signature.

The phase data, after removing the temperature
effects, is shown ifrig. 18 (top), with the data compared
with predictions for the sidereal effect only frothe
flyby Doppler shift data. As well that data is seyied
into two frequency bands (bottom), so that the reidie
effect is partially separated from the gravitatiowave
effect, viz 3-space wave turbulence. Being 1st oide
v/c it is easily determined that the space flowrdgrf the
southerly direction. Miller (1933) reported the sm
sense, i.e., the flow is essentially from S to hugh
using a 2nd order detector that is more difficudt t
determine. The frequency spectrum of this datddsve
in Fig. 19, revealing a fractal 1/f form. This implies the
fractal structure of the 3-space indicatedrig. 20.

1.7. Optical Fiber Rf Coaxial Cable Detector

An earlier 1st order in/c gravitational wave detector
design is shown ifrig. 21, with some data shown Irig.
22. Only now is it known why that detector also watke
namely that there is a Fresnel drag effect in thécal

compact design the Andrew HJ4-50 cables are cat int fibers, but not in the RF coaxial cable. Then thedl time

8x1.85 m shorter lengths in each circuit, correspumdd
a net length of L =81.85 = 14.8 m and the Andrew FSJ1-
50A cables are also cut, but into longer lengthertable
joining. However the curved parts of the Andrew ESJ
50A cables contribute only at 2nd order uic. The
apparatus was horizontal and orientated NS and thsed
rotation of the earth to change the ar@l&he dynamic
range of cod]), caused by the earth rotation only, is
again 2 sin) cos@) whereA = -35° is the latitude of
Adelaide. Inclining the detector at angleremoves the
earth rotation effect, as now the detector armaislfel
to the earth’s spin axis, permitting a more aceurat
characterization of the wave effects.
The cable travel times and

difference, measured at the DSO, is given by Eguidiy:

2

e v cos(é’)zL(n1 :I) 47)
c
where, n is the effective refractive index of the RF
coaxial cable. Again the data is in remarkable
agreement with the flyby and other detections of v.

The Dual RF Coaxial Cable Detector exploits the
Fresnel drag anomaly in RF coaxial cables, viz dtag
effect is absent in such cables, for reasons unkrand
this 1st order inv/c detector is compact, robust and uses
one clock. This anomaly now explains the operatbn

the DSO phasethe Optical-Fiber-Coaxial Cable Detector and pesmait

measurements still have a temperature dependente amew calibration. These detectors have confirmed the
these effects are removed from the data, rathem thaabsolute motion of the solar system and the griawital

attempt to maintain a constant temperature, whigh i wave effects seen

impractical because of the heat output of the Rbkcand
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Fig. 17. Photograph of the RF coaxial cables arrangemesgchapon 181.85m lengths of phase stabilised Andrew HJ4-5&ieba
cable. These are joined to 16 lengths of phaséliseab Andrew FSJ1-50A cable, in the manner shoualmematically in
Fig.15. The 16 HJ4-50 coaxial cables have been tightlynbointo a 44 array, so that the cables, locally, have the same
temperature, with cables in one of the circuits edaed between cables in the 2nd circuit. This gearent of the cables
permits the cancellation of temperature differdreféects in the cables. A similar array of the #ieradiameter FSJ1-50A
cables is located inside the grey-coloured corfaes
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Fig. 18. Top: Travel time differences (ps) between the twaxial cable circuits ifrig. 15, orientated NS and horizontal, over 9 days
(March 4-12, 2012, Adelaide) plotted against logidereal time. Sinewave, with dynamic range 8.03igpgrediction for
sidereal effect from flyby Doppler shift data foAR= 2.75 h (shown by red fudicial lines), Dec. %6:6° and with speed
499.2 km/s, se&able 1. Data shows sidereal effect and significant wawblilence effects. Bottom: Data filtered into two
frequency bands 3402 mHz <f< 0.018 mHz (81.4h>T>15.3h) and 0.018 mHg0<067 mHz (15.3h>T>4.14 h), showing
more clearly the earth rotation sidereal effecugpVlf waves) and the turbulence without the sidesedfect. Frequency
spectrum of top data is shownFig. 19

Most significantly these experiments agree with one The Dual RF Coaxial Cable Detector permits a
another and with the absolute motion velocity vecto detailed study and characterisation of the waveot$f
determined from spacecraft earth-flyby Doppler shif and with the detector having the inclination eqtal
The observed significant wave/turbulence effectsthe local latitude the earth rotation effect may be
reveal that the so-called “gravitational waves” are removed, as the detector is then parallel to thiéhea
easily detectable in small-scale laboratory detscto spin axis, enabling a more accurate characterisatfo
and are considerably larger than those predicted bythe wave effects. The major discovery arising from
GR. These effects are not detectable in vacuum-modéhese various results is that 3-space is directly
Michelson terrestrial interferometers, nor by their detectable and has a fractal textured structurés Th
analogue vacuum-mode resonant cavity experiments. and numerous other effects are consistent with the
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dynamical theory for this 3-space. We are seeigg th down to the smallest scales describable by a dabsi
emergence of fundamentally new physics, with spacevelocity field and below that by quantum foam
being a non-geometrical dynamical system and ftacta dynamics (Cahill, 2005a).

Fractal wave spectrum

30F
25F
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15F

Log [[Amp]]

05|
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25 220 -1.5 -10 -0.5

Log [f] (mHz)

Fig. 19. Log-Log plot of the data (top) iRig.18, with the straight line being A/1 = f, indicatirgl=f fractal wave spectrum. The
interpretation for this is the 3-space structurevahin Fig. 20

Fig. 20. Representation of the fractal wave data as a reng#ihe fractal textured structure of the 3-spaeith cells of space
having slightly different velocities and continuatthanging and moving wrt the earth with a speedsdf0 km §*
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Fig. 21. Layout of the optical fiber-coaxial cable detectoith L = 5.0 m. 10 MHz RF signals come from thebRiium atomic clock (Rb).
The Electrical to Optical converters (EO) use tikesiRjnals to modulate 1;8n infrared signals that propagate through the singl
mode optical fibers. The Optical to Electrical ceriers (OE) demodulate that signal and give theRWwaignals that finally reach
the Digital Storage Oscilloscope (DSO), which meastheir phase difference. The key effects aretieapropagation speeds
through the coaxial cables and optical fibers nedpifferently to their absolute motion through@spawith no Fresnel drag in the
coaxial cables and Fresnel drag effect in the aldflers. Without this key difference this deteatoes not work

10

h

ps

Fig.22. Phase difference (ps), with arbitrary zero, vetsuaal time data plots from the Optical Fiber-Co&dable Detectorfig. 21
and (Cabhill, 2006a; 2006b), showing the sidereatteffect and significant wave/turbulence effe€tse plot (blue) with the
most easily identified minimum &iL7 h local Adelaide time is from June 9, 2006, whiie plot (red) with the minimum
at 8.5 h local time is from August 23, 2006. We sea the minimum has moved forward in time by appmedely 8.5
h. The expected sidereal shift for this 65 dayedé#hce, without wave effects, is 4.3 h, to whichstrioe added another
1 h from the aberration effects shownFig. 11, giving 5.3 h, in agreement with the data, congidethat on individual
days the min/max fluctuates B h. This sidereal time shift is a critical test fbe detector. From the flyby Doppler data
we have for August RA = 5 h, Dec. = -70° and sp4®8l km s, seeTable 1, giving a predicted sidereal effect dynamic
range to be 8.6 ps, very close to that observed

. This was intended to determine the S/N ratio far th
1.8. Quantum Zener Diode Detectors joint Adelaide-London experiment. Surprisingly the
When extending the Dual RF Coaxial Cable internal noise was found to be correlated, with the
Detector experiment to include one located in Lando noise in the London DSO being some 13 to 20 sec
in addition to that located in Adelaide, an anadysf behind the Adelaide DSO (LeCroy WaveRunner
the measured DSO internal noise in each identically6051A DSOs were used) noisefig. 23. The
setup instrument was undertaken, when the extensiveorrelation data had a phase that tracked sid¢ireal
RF coaxial cable array was replaced by short leadsmeaning that the average direction was approximatel
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fixed wrt the galaxy, but with extensive fluctuat® (YT e (i \ —a(t-t)?
as well from the gravitational wave/turbulence effe c(r) L-T d's (-7 /28 [rer /e
that had been seen in all previous experiments. The

explanation for this DSO effect was not possible as  For the two detector signals($ and $(t). Here 2T =

the DSO is a complex instruments and which 200s is the time interval used, about UTC time he T
component was responding to the passing spacgaussian term ensures the absence of end-effects.
fluctuations could not be determined. But the Maximising C{, t) wrt T givest (t)-the delay time vs UTCt
porrelatlon_ana_lly&s did demonstra_lte that not athe and plotted inFig. 24 and 25, where the data has been
internal noise in the DSO was being caused solgly b binned into 1h time intervals and the rms also shokie

some random process intrinsic to the instrument. d and directi 24h period datedri
Subsequent experiments, below, now suggest thatPed and direction, over a penod, was detedrby

there are zener diodes within the time difference fiting the time delay data using Equation 49:
measurements hardware within the DSO.

The travel time delayt(t) was determined by
computing the correlation function Equation 48:

(48)

(49)
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Fig. 23. Correlations in band-passed Adelaide-London DS@ (tap) and Perth (Australia)-London REG data @oo)t for January
1, 2013, with London data (red, open dots) advafget5s in both cases, over the same 200s timevaitérhe data points
are at 5s intervals. The REG data was recorded/éigeand has been averaged to 5s intervals forafasmmparison with
DSO data. The data shows a quasi-periodicityR2{s, related to the reverberation effect (Cahil &eane, 2013). The

UTC time at all detectors was determined usingimgetiming applications, which have ms precision
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where, R is the Adelaide-London spatial separation
vector and \,0) is the 3-space velocity vector,
parametrised by a speed, RA and Declination. This

expression assumes a plane wave form for theGenerators (RNG) or

gravitational waves. The(t) delay times show large
fluctuations, corresponding to fluctuations in gpee
and/or direction, as also seen in the dat&im 3 and
also a quasi-periodicity, as seenHig. 23. Then only
minimal travel times, 10s =<22s, were retained.
Correlations, as shown ifrig. 23, are not always
evident and then the correlation functiomCY) has a
low value. Only1(t) data from high values of the
correlation function were used. The absence of
correlations at all times is expected as the London
detector is not directly “downstream” of the Adelai
detector and so a fractal structure to space, pessea
spatial inhomogeneity, bars ongoing correlations as
well the wave structure will evolve during the tehv
time. Figure 23 shows examples of significant
correlations in phase and amplitude between all fou
detectors, but with some mismatches. The approgmat
travel time of 15s inFig. 23 at (4.2 h UTC is also
apparent inFig. 24, with the top figure showing the
discovery of the correlations from the two DSO
separated by a distanceeR2160 km. That the internal
“noise” in these DSO is correlated is a major disy.

] VDS.OTDSO:Adelai.de'—l‘j L_OI'ld.OIVIV o

Travel time (sec)
Travel time (sec)

UTC (h)

ics International 5 {9-86, 2014

There are much simpler devices that were
discovered to also display time delayed correlation
over large distances: These are the Random Number
Random Event Generators
(REG). There are various designs available from
manufacturers and all claim that these devices
manifest hardware random quantum processes, as they
involve the quantum to classical transition when a
measurements, say, of the quantum tunnelling of
electrons through a nanotechnology potential bgrrie
(M0 nm thickness, is measured by a
classical/macroscopic system. According to the
standard interpretation of the quantum theory, the
collapse of the electron wave function to one side
the other of the barrier, after the tunnelling proes a
component on each side, is purely a random event,
internal to the quantum system. However this
interpretation had never been tested experimentally
Guided by the results from the DSO correlated-noise
effect, the data from two REGs, located in Pertd an
London, was examined. The data (The data is fraam th
GCP international network: http://teilhard.globahmi
org/) showed the same correlation effect as obskerve
in the DSO experimentssig. 23-25. However REGs
typically employ a XOR gate that produces integer
valued outputs with a predetermined statisticaifor

REG- REG: Perth-> London

e

10 5

UTC (h)

Fig. 24. Travel times from DSO-DSO Adelaide-London data tapd REG-REG Perth-London data (bottom) from dati@n
analysis using (48). The data in each 1 h intehas been binned and the average and rms shownthike(red line)
shows best fit to data using plane wave travel fmeglictor, (49), but after excluding those datafsobetween 8 and 13 h
UTC (top) and 10 and 15 h UTC (bottom), indicatgdvbrtical band. Those data points are not condistih the plane
wave modelling and suggest a scattering process e waves pass deeper into the edfih, 26. The Perth-London
phase is retarded wrt Adelaide-London phaséh$ h, consistent with Perth being 1.5h west ofldide. The Adelaide-

London data gives speed = 512 kih ®A = 4.8 h, Dec. =

83°S and the Perth-London datas speed = 528 km’s RA =

5.3 h, Dec. = 81°S. The broad band tracking thé¢ fitdte is for +/-1 sec fluctuations, correspamgl to speed fluctuation
of +/-17 km §*. Actual fluctuations are larger than this, asdtsterved by Michelson-Morley and by Millétig. 3
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REG- REG: Perth-> London
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Fig. 25. Travel times from REG-REG Perth-London data for #stgl, 2012. The data in each 1 h interval has beered and the
average and rms shown. The thick (red line) shoses Bt to data using plane wave travel time predic(49), but after
excluding those data points between 18 and 23 h,lildicated by vertical band. Those data pointsnateconsistent with
the plane wave modelling. This data gives speed® m $§%, RA = 4.4 h, Dec. = 82°S. The change in phasehef t
maximum of the data, from UTC= 22+/-2 h, for Augast2012, to UTC = 12+/- 2 h for January 20E8g( 24), but with
essentially the same RA, illustrates the siderBfate The average direction of the space flowbied wrt to the stars, apart
from the earth-orbit aberration effe€ig. 11
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Fig. 26. Given measured space velocity, plots show maximarthepenetration depth of space detected by Lomtdectors for
Adelaide- London, Jan. 1, 2013 (red) and Perthondon, August 1, 2012 (blue), revealing that theraalous scattering
occurs when deeper depths are “traversed”. Thecaeshadings correspond to those iRif. 24 (top) andrFig. 25
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Fig. 27. Left: Circuit of Zener Diode GravitationalWave Detier, showing 1.5V AA battery, two 1N4728A zeneodks operating
in reverse bias mode and having a Zener voltag@e3)f and resistor R = 10 Voltage V across resistor is measured and
used to determine the space driven fluctuating ellimg current through the zener diodes. Correlatedents from two
collocated detectors are showrHig. 28. Right: Photo of detector with 5 zener diodesangfiel
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Fig. 28. Top: Current fluctuations from two collocated zedérde detectorsig. 27 (separated by 3-4 cm in EW direction due to
box size), revealing strong correlations. The sisgflaration may explain slight differences, revepé structure to space at
very small distance scales. Bottom: Correlationgmtetectors separated NS by approximately 25 amwdth N detector
signal advanced by 0J3s and then showing strong correlations. This timeyleffect reveals space traveling from S to N
at a speed of approximately 500 k. §igure 29 shows plot of correlation function €(t) with time delayr expressed as
a speed over a distance of 25 cm
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Fig. 29. Correlation function Qf, t), (48), with time delay expressed as a speed over a distance of 25 ctinefalata shown iRig.
28, Bottom. t is the time of observation, which ig nelevant in this test case. This plot revealpeesd of 50825 km s*
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Fig. 30. Weber 24h histogram of detector intensity (the nemb

of coincidences in each bin) versus sidereal time, Fig. 31. Predicted histogram of detector intensity (the nemb

adapted from (Weber, 1969; 1970; 1972). Vertical
lines at 5.5 h and 17.5 h are RA for 3-space flewv 1
determined by Miller using a gas-mode Michelson
interferometer in 1925/26. The width of these limes
an indication of the variability of the RA over &ar
caused by the earth orbit aberration effect. The
explanation for the maxima in coincidences at these
sidereal times is explained in tRég. 32

74

of coincidences in each bin) versus sidereal tinoen
binning the predicted double-hump form Hkig. 32.
Here a constant background is added. Without that
background the lower valued histogram bars are show
dashed. The scale is arbitrary, as the detector
sensitivity to 3-space velocity fluctuations is nokvn.
This predicted form is to be compared with Weber’s
actual dataFig. 30
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To study the zener diode tunnelling currents withou
XOR gate intervention two collocated zener diodeuits
were used to detect highly correlated tunnellingenis,
Fig. 27 and 28. When the detectors are separatedh5
m in NS direction, phase differendd35 ps were observed
and dependent on relative orientation. So this rzdingle
circuit forms a very simple and cheap nanotechnolog
guantum detector for gravitational waves.

1.9. Weber Resonant Bar Detectors

Oscilloscopes and in so-called Random Event
Generators (REG); (Cahill, 2009c; 2012a; 2013b).
These zener diode devices have detected corretation
between Adelaide and London and between Perth and
London, with travel time delays from 10 to 20 s&ca
with significant reverberation effects (Cahill and
Deane, 2013). The zener diode gravitational wave
guantum detectors operate by the process of the 3-
space wave turbulence -causing the quantum to
classical transition, i.e., spatial localisationf, the

Weber (1969) reported the 1st coincidence data froml€ctron wave functions tunneling through a 10 nm

two dedicated gravitational wave resonant bar tmtec

located in Argonne and Maryland and reported the

coincidences shown irFig. 30. These results were
criticised on a number of spurious grounds, alhbeilong
the lines that the data was inconsistent with tieeliptions
of GR, which indeed it is, see (Collins, 2004). sThi
experiment was followed by other similar experinsent
none of which reported similar effectsigure 31 shows
the predicted data using the known speed and idineot
the 3-space velocity, measured

experiments discussed herein and using a assursptio
outlined inFig. 32. Given these assumptions the Weber

data looks remarkably similar to the predicted form

1.10. Amaldi Resonant Bar Detectors

in  numerous other

quantum barrier, when the diode is operated innmve
bias. The earlier techniques rely on detecting EM
radiation anisotropy.

Data was collected with two cryogenic resonant
gravitational wave antennas operated simultaneoiasly
Rome and Frascati. Coincidences were detected with
pulses lasting about 1 se and travel times difefrom
one second to twenty seconds0.6s), with the NW
Rome signal delayed relative to the Frascati events
These events were dismissed as gravitational wave
events as the travel times, for the 20 km separafar

Mexceed that expected if one assumes that gravittio

waves travel at speed c, predicting travel tirled ms.
As well frequency analysis of the data revealedrsgr
peaks at frequencies coinciding with known vibnatio
frequencies of the earth, see bottom plotFag. 34.

On the basis of data from the new nanotechnologyamaldiet al. (1981a) considered several mechanisms for

zener diode quantum gravitational
(Cahill, 2013b) it is argued that the wave effetdsected
by (Amaldi et al.,1981a; 1981b), using two cryogenic

wave detectorsthe detection

of such frequencies: (i) various
instrumental couplings to the earth vibrations,)) (ii
gravitational field variations caused by a teriabtr

bar detectors, located in Frascati and Rome, weresource. However the very same results are obtaiitid

genuine gravitational wave effects, together wintle
oscillation effects, although not gravitational wavof
the expected form.

the zener diode quantum gravitational wave detsctor
The zener diode detectors first used are known as
Random Number Generators (RNG) or Random Event

The speed and direction of gravitational waves Generators (REG). There are various designs avmilab
have been repeatedly detected using a variety ofrom manufacturers and all claim that these devices

techniques over the last 125 years and have a sgfeed
some 500 km § coming from a direction with RA

[bh, Dec.[8B0°. These waves appear to be of galactic measurements,

origin and associated with the dynamics of the xgala
and perhaps the local cluster. This speed is th#ie

manifest hardware random quantum processes, as they
involve the quantum to classical transition when a
say, of the quantum tunnelling of
electrons through a nanotechnology potential barrie
(M0 nm thickness, is measured by a

dynamical 3-space, which appears to have a fractaklassical/macroscopic system. According to thedsteah
structure and the significant magnitude waves areinterpretation of the quantum theory, the collapbéhe

turbulence/fractal structure in that flowing spathe

electron wave function to one side or the othethaf

detection techniques include gas-mode Michelsonbarrier, after the tunnelling produces a componamt

interferometers, RF coaxial cable EM

speed each side, is purely a random event, internal ® th

measurements, RF coaxial-cable-optical fiber RF/EM quantum system. However that interpretation hacenev
speed measurements, EM speed measurements froimeen tested experimentally, until (Cahill, 2013bata

spacecraft Earth-flyby Doppler shifts,

guantum  detectors, within  Digital Storage
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zenerdiode from two REGSs, located in Perth and London, was

examined. The above mentioned travel times were the
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observed. The key features being a speddb00 km s the two REGs show remarkable similarity to eacheoth
and strong reverberation effects, &ég 33. and to the spectrum from the Frascati data. Aghe t

Using data from REG’s located in Perth and London, dominant frequencies correspond to known earth
for Jan.1-3, 2013 and then doing a Fourier tramsfor Vibration frequencies (Masters and Widmer, 1985)
frequency analysis, we obtain the spectrum in e t although there are long-period oscillations, comnmn
two plots inFig. 34. The unfiltered power spectra from all detectors that are not known earth frequencies.
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Fig. 32. The blue single-hump plot shows predicted delagtisec, for the two Weber detectors, for projeetades from Maryland
(39° N, 76° 56’ W) to Argonne (41° 43'N, 87°100'Wj,distance of 914 km, for a 3-space velocity di &M s* from the
direction RA = 5.5h, Dec. = 80°S. The resonantd®ectors were orientated EW. It is assumed thet Would be excited
most easily by 3-space velocity fluctuations in E\ direction. The red double-humped plot shows3fspace velocity
projected onto the EW direction and squared (sisalerbitrary), this being taken as a measure ofetkgtation of the
detector. Binning that plot givésg. 31, which is very similar to Weber's actual dafag. 30

Jan 1, 2003
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Fig. 33. Perth zener diode quantum detector (REG) dataJdauary 1, 2013. The data points are at 1s interiidle data shows
strong peaks at 5-30s intervals, related to therbmration effect (Cahill and Deane, 2013). Thipesps to be the time-
delay effect detected between the Frascati and Royogenic gravitational wave bar detectors (Amaldi8la; 1981b)
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Fig. 34. Top: Power spectrum from Zener Diode detector inthHPelan 1-3, 2013. Middle: Power spectrum from efeBiode
detector in London, Jan 1-3, 2013. Bottom: Powercspm from Frascati bar detector data, May 6-B0l%dapted from
(Amaldi 1981a; 1981b). Vertical lines (red) showigas earth vibration periods, determined by selsgy (Masters and
Widmer, 1985). M(T) =|F(T)F is the power spectrum, expressed as a functiperiid T, where F(T) is the Fourier transform of
the data time series. A 200 sec interval of thehRdaita is shown ifrig. 33. The spectra from all detectors show the same low

frequency peaks, but with differing intensitiesereaks at 53.1 and 54.1 min equal J8 and, S'Earth vibration modes

This new data shows that the time delays observediibration frequencies is intriguing and reveals new
between Frascati and Rome are to be expected, $®cauphysics. Unlike the bar detectors it is impossibleany
of the strong reverberation effects seen in thezdiode physical earth movement to mechanically affect the
detector data. However the occurrence of the earttzener diodes and so all detectors are responding to
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dynamical space fluctuations caused by the odoiflat  artifacts of a peculiar choice of space and time
of the matter forming the earth. The key questimns coordinates. In particular Lorentz symmetry is rhege
what causes this ongoing activation of the eartllen® consequence of this choice of space and time
Are they caused by earthquakes or by the fracild®e  coordinates and is equivalent to Galilean symmetry.
waves exciting the earth modes? Nevertheless Lorentz symmetry remains valid, even
1.11. Dynamical 3-Space though a Ioca_lllpreferred frame of reference e_xists.
Lorentz Relativity, however, goes beyond Galilean
If Michelson and Morley had more carefully presente Relativity in that the limiting speed of systemst uo
their pioneering data physics would have develdped  the local space causes various so-called relativist
very different direction. Even by 1925/26 Miller,junior effects, such as length contractions and clockidiia.
colleague of Michelson, was repeating the gas-mode The Euler covariant constituent acceleration aft)
interferometer experiment and by not using Newionia space is then defined by:
mechanics to attempt a calibration of the deviather by

using the earth aberration effect which utilised #arth v(r +V(r DAL+ AL - V()
i B ibrati a=Ilim e :

orbital speed of 30 km™sto set the calibration constant, 8t-0 At

although that also entailed false assumptions. The v

experimental data reveals the existence of a dy@mi :EJ“(V-D)V

space. It is a simple matter to derive the dynawificpace

and the emergence of gravity as a quantum mafket.ef Which describes the acceleration of a constituent

Physics must employ a covariance formulation, in element of space by tracking its change in velodityis

Observers and that ere must also be. A relatin 2N that space has a (quantur) structure hratps
e ) ) yvelocity to be defined and detected, which expenialty
principle that relates observational data by défer

has been done. We assume here that the flow has zer

observers. We assume then that space has a s&uctur . . _ . .

. . vorticity Oxv = 0 and then the flow is determined by a

whose movement, wrt an observer, is described by a . .

oo ) . . scalar function v £Ju. We then need one scalar equation
velocity field, v(r; t), at the classical physieavel, at a

location r and time t, as defined by the observer. to dgtermlne the space dynamics, V.Vh'Ch we conshyct
. . ' : forming the divergence of a. The inhomogeneous term
particular the space coordinates r define an emnibgdd . o
. : : then determines a dissipative flow caused by matter
space, which herein we take to be Euclidean. At a . L
. expressed as a matter density and where the desffic
deeper level space is probably a fractal quantuamfo

which is only approximately embeddable in a 3- turns out to be Newton’s gravitational constant:
dimensional space at a coarsegrained level, (Cabhill

2005a; 2009b; 2011a). This embedding space has no D_(@Jr(vﬂ)v):_ﬂ,n@p(r 1)

ontological existence- it is not real. IronicallyeNton ot

took this space to be real but unobservable and so

different concept and so excluding the possibithgt Note that even a time independent matter density or
gravity was caused by an accelerating space. It iseven the absence of matter can be associated with a
assumed that different observers, in relative unifo time-dependent flow. In particular this dynamicphse
motion, relate their description of the velocitelfl by in the absence of matter has an expanding universe
means of the Galilean Relativity Transformation for solution. Substituting the Hubble form v(r, t) =th(
positions and velocities. It is usually argued thize and then using H(t) = a(t)/a(t), where a(t) is Huale
Galilean Relativity Transformations were made factor of the universe, we obtain the solution a(t)t,,
redundant and in error by the Special Relativity where § is the age of the universe, since by convention
Transformations. However this is not so-there eaist a(t) = 1. Then computing the magnitude-redshift
exact linear mapping between Galilean Relativityl an function p(z), we obtain excellent agreement with the
Special Relativity (SR), differing only by defirtis of supernova data and without the need for ‘dark matte
space and time coordinates (Cahill, 2008). Thisliesp  nor ‘dark energy (Cahill and Rothall, 2012).

that the so-called Special Relativity (SR) relatiid This equation follows essentially from covariance
effects are not actual dynamical effects-they anely and dimensional analysis. For a spherically symimetr
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matter distribution, of total mass M and a time- ov 5a 2 2
independent spherically symmetric flow we obtain D'(E+(V'D)V)+T((trD) @+
from the above and external to the sphere of matter +8°0°%((tr D)2 ~tr(D?) +...= —47Gp

the acceleration of space Equation 50:

where,d has the dimensions of length and appears to be
v(r)=-f /ZGiM giving a(r)z_G'Z' i (50) a very small Planck-like length, (Cahill and Keaig
r r 2011). This then gives us the dynamical theory of 3
space. It can be thought of as arising via a déviea
Which is the inverse square law. Newton applied expansion from a deeper theory, such as a quarttam f
such an acceleration to matter, not space and whichiheory, (Cahill, 2005a). Note that the equationsdoet
Newton invented directly by examining Kepler's involve c, is non-linear and timedependent and lve®
planetary motion laws, but which makes no mentibn o non-local direct interactions. Its success imptteat the
what is causing the acceleration of matter, althoinga ~ universe is more connected than previously thought.
letter in 1675 to Oldenburg, Secretary of the Royal Even in the absence of matter there can be time-
Society and later to Robert Boyle, he speculatetian ~ dependent flows of space. To test this theory wedne
undetectable ether flow through space may peto determine _how quantum matter and EM radlz_;\tlon
responsible for gravity. Here, however, the inverse "®SPond fo this dynamical space. We note immedjatel

square law emerges from the Euler constituentthat this dynamics is very.rlch in that various new
acceleration, which imposes a space self-interacth phenomena emerge and which have been observed and

the surface of the earth the in-flow speed is 11skm which do not occur in Newtonian gravity, which is a

: ; N . linear theory, nor in its relativistic generaligat]
and the sun in-flow speed at 1AU is 42 km, svith o ; ) i
both detected (Cahill, 2009b). General Relativity (GR), with both being one

) . _ ter theories, G: E tially GR is fl d
While the above 3-space dynamical equation parameser theories ssentially s flawedttey

. . _ assumption that GR must reduce to Newtonian gravity
followed from covariance and dimensional analysis, i the non-relativistic low-mass limit. The extedde
this derivation is not complete yet. One can add dynamics, above, has the scale factor at) =

additional terms with the same order in speed and(t/to)"(ll(1+&/2)), which has a singularity at t = 0

spatial derivatives and which cannot be a priori giving rise to an intrinsic inflationary epoch. @R

neglected. There are two such terms, as in Equation  jnflation is phenomenologically introduced by mears
anad hoc inflation field.

ov 5a
D-(ng(V-D)VjJ’T((U D)*-tr (D) (51  112. Quantum Matter and 3-Space Emergent
- —a7Gp Gravity

We now derive, uniquely, how quantum matter

where, ) = du;/dx,. However to preserve the inverse responds to the dynamical 3-space. This gives 8te 1
square law external to a sphere of matter, when thefderivation of the phenomenon of gravity and revéais
matter is stationary, asymptotically, wrt space two to be a quantum matter wave refraction effect.aFtnee_-
terms must have coefficients and @ as shown. Here fall gquantum system with mass m the Schrodinger
a is a dimensionless space self-interaction coupling€duation is uniquely generalized (Cahill, 2006c)thw
constant, which experimental data reveals to be,f[he. new terms required to maintain that the mptEDn
approximately, the fine structure constant= €/hc, intrinsically wrt the 3-space and not wrt the entdtiad

(Cahill, 2005a; 2006¢: 2009b) (Rothall and Cahill, SP2Ce and that the time evolution is unitary:
2013). The ellipsis denotes higher order derivative

terms with dimensioned coupling constants, which ihM = —Lzmzw(r't)_ih[v_m +}|:|_Vj¢,(r 1)

come into play when the flow speed changes rapidly ot 2m 2

wrt separation. However the observed dynamicsarkst

and gas clouds near the centre of the Milky Wayxal The space and time coordinates {t, X, y, z}ensheg t
has revealed the need for such a term and we fiiad t the separation of a deeper and unified process into
the space dynamics then requires an extra term: different classes of phenomena-here a dynamicpb8es

////A Science Publications 79 PI



Reginald Thomas Cahill / Physics International 6 49-86, 2014

(quantum foam) and a quantum matter system, isrelativistic, term generates the planetary preoessi
properly tracked and connected. As well the sameeffect. If clocks are forced to travel differendjerctories

coordinates may be used by an observer to alsk thac
different phenomena. A quantum wave
propagation analysis gives the matter acceleragion
d’<r>/df induced by wave refraction to be:

9=
at

Va(fo (8),1) = Vo (t) — V(1o (t),1)

(vO)v+(Oxv)xvg +...

where, v is the velocity of the wave packet relative to the
3-space and whereg, @and §, are the velocity and position
relative to the observer. The last term generaes énse-
Thirring effect as a vorticity driven effect. Inethimit of
zero vorticity we obtain that the quantum matter
acceleration is the same as the 3-space accefergtioa.
This confirms that the new physics is in agreenveitt
Galileo’s observations that all matter falls witie tsame
acceleration. Using arcane language this amounta to
derivation of the Weak Equivalence Principle.

Significantly the quantum matter 3-space-induced

‘gravitational’ acceleration also follows from

maximising the elapsed proper time wrt the quantum

matter wave-packet trajectory,(t), (Cahill, 2005a)
Equation 52:

2(r, (t),t
o= [a kLg)) (52)

C

then the above predicts different evolved times whe

packet they again meet-this is the Twin Effect, which nbas a

simple and explicit physical explanation-it is dysalute
motion effect, meaning motion wrt space itself. sThi
elapsed proper time expression invokes Lorentzian
relativity, that the maximum speed is ¢ wrt to spaad

not wrt the observer, as in Einstein SR. The dffeial
proper time (52) has the form:

c’dr® = ¢df?— (dr— v(r,t)dtf = g, dk dx

Which defines an induced metric for a curved
spacetime manifold. However this has no ontological
significance and the metric is not determined by GR

1.13. Electromagnetic Radiation and Dynamical
Space

We must generalise the Maxwell equations so thet th
electric and magnetic fields are excitations withie
dynamical 3-space and not of the embedding spauwe. T
minimal form in the absence of charges and curiisnts

oH

IZIXE:—,UO[E+V.DHJ, 0E=0

oE

OxH :—DO(E+VDHJ, OH=0

Which was first suggested by (Hertz, 1890), butwit

Which entails that matter has a maximum speed of cv then being only a constant vector field and not

wrt to space and not wrt an observer. This maxiticisa
ensures that quantum waves
neighbouring paths are in phase - the conditionafor
classical trajectory. This gives Equation 53:

9=+
at

_ Ve ld(wvi
vi2tlc?
1z

(vO)v+(Oxv)xvg
(53)

And then taking the limitug/c—~0 we recover the
nonrelativistic limit, above. This shows that gigtmatter
‘gravitational’ geodesic is a quantum wave ref@acti
effect, with the trajectory determined by a Fermat
maximum proper-time principle and (ii) that quantum
systems undergo a local time dilation effect. Tast,|
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propagating alongdetermined the speed of EM

interpreted as a moving space effect. As easily
radiation is now

c=1/./y, 0, with respect to the 3-space and not wrt an

observer in motion through the 3-space. The (Mgte!
and Morley 1887) experiment 1st detected this
anisotropy effect, as have numerous subsequent
experiments. A time dependent and/or inhomogeneous
velocity field causes the refraction of EM radiatid his

can be computed by using the Fermat least-time
approximation-the opposite of that for quantum pratt
This ensures that EM waves along neighbouring paths
are in phase. Then an EM ray path r(t) is deterchimg
minimising the elapsed travel time:

ds| < |
(s)+v(r(s).t(s)I

J-S‘
v,

PI



Reginald Thomas Cahill / Physics International 6 49-86, 2014

galaxy. The timescale for such reverberations woalky
considerably. As well as being directly observabl&M
finally giving r(t). Here s is an arbitrary pathrpeneter  anisotropy and gravitational wave detectors, these
and cv, is the velocity of the EM radiation wrt the local reverberations would affect, for example, nucleacay
3-space, namely c. The denominator is the spedtieof rates, as the magnitude of the 3-space fractadtatesis

EM radiaton wrt the observers Euclidean spatial modulated by the reverberations and this fractakcgire
coordinates. This equation may also be used talleaéc Wil stimulate nuclear processes. Patterns in theay

the gravitational lensing by black holes, filaments rates of nuclei have been observed by (Shaall., 2000;
(Cahill, 2011b) and by ordinary matter, using the Shnoll, 2012) with periodicities over many timelssa
appropriate 3-space velocity field. It produces the .

mF:aF;sSred light bF:ending by th)é sun. In parrt)iculaacgh: 1.15. Shnoll Reaction Rate Effects
lensing agrees with observational data and does not For over half a century Simon Shnoll has studied
require “dark matter”. the non-Poisson rate-scatter anomalies in various
phenomena such as biological and chemical reactions
radioactive decay, photodiode current leakage and

Analysis of Bore Hole g anomaly data revealed that germanium semiconductor noise. An example of this
the fine structure constant (Cahill, 2005a; 20@09b; IS Fig. 36, which shows a layered histogram of some
Rothall and Cahill, 2013). The additional dynamics 352,980 successive measurements of the decay frate o
explains the “dark matter” effects and so may lerred Pu source undertaken by Shnoll between May 28-

successive measurements show a fine structure which
5q . builds up over time instead of cancelling out ashie
Pom (f:t)=%((tf D) —tf(Dz)) (54) case of a typical random or Poisson distributiohisT
suggests that the radioactivity df*Pu takes on
discrete (preferred) values and is not completely
random. Shnoll found that the shapes of histograms
, from either the same or different experiments
D_g:D{a\/.;_D(V]]:_AWG(pM + Oou) (55) correlated via both absolute (same time) and local
ot 2 (time delay due to Earth’s rotation) time synchsmni
and that the phenomenon causing this had a fractal

We now demonstrate that gravitational waves nature. Shnoll attributed the cause of this to
incoming on, say, a star or planet develop revettmers, ~ cosmophysical factors, i.e., inhomogeneities in the
in which the wave generates following copies aflitor ~ sPacetime continuum”. These inhomogeneities are
numerical accuracy in solving for time dependefeat§  caused by the movement of an object in the

in (55), we assume a spherically symmetric incominginhomogen_eous gravitational field”, e.g., as thetlta
wave, which is clearly unrealistic and so find nuice rotates/orbits the Sun, as the moon orbits thehEart

solutions by using the ansatr, t) =0 (r) + w(, t), where While these inhomogeneities were not characterised

by Shnoll there is a remarkable amount of evidence
v (r) 1/ r is the static in-flow from (50), applicable sprorting this conclusion.

outside of the star/planet and so ignoring the gala An alternative model of reality leads to a desdvipt
background flow and where w(r, 1) is the wave effec of space which is dynamic and fractal. The RF calaxi
with the initial wave w(r, 0) having the form of a ¢aple propagation experiment can be used to clesiset
pulse, as shown iffig. 35, where the time evolution  grayitational waves. However the resolution of tata
of w(r, t) is also shown. We see that the initial§e i, the coaxial cable experiment proved to be irisigffit
develops following copies of _|tself. This is a dite study changes in histogram shapes. It is regdrége
consequence of the non-linearity of (51). that a newer technique which studies the non-Paisso
These reverberations are detectable in EM spee¢haracteristics of the current fluctuations in zene
anisotropy experiments. However because the 3-sigace diodes and may be used to study gravitational waves
fractal, as illustrated irFig. 20 the reverberations are This technique allows for faster recording of data
expected to be complex. As well all systems would (every second instead of every 5 sec) and used much
generate reverberations, from planets, moons, sdrite  higher digital resolution.

With v, =%—v(r(t),t) by varying both r(s) and t(s),

1.14. Gravitational Wave Rever ber ations

where, by Equation 55:
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Initial 3-space velocity profile
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Fig. 35. Inflowing 3-space perturbation w(r,t) (red) and perturbed inflowu(r) blue velocity profiles outside a mass, with the
waveformw (r,t) also shown magnified (yellow), atdr times
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Frequency

Decay rate (s71)

Fig. 36. Non-Poisson distribution of 352,980 measurement&®®fu a decay by Shnoll performed in 2008ig. 2-2 of (Shnoll,
2012). The layered histograms are taken every 6088surements. The x-axis denotes the number ofyd=ents per
second and the y-axis is the frequency of measuresme

An alternative explanation of the Shnoll effect has experiments. The structure observed appears ta buil
been proposed using the dynamical 3-space theoryup over time instead of cancelling out and is also
see Process Physics (Cahill, 2005a). This arosa fro found to persist regardless of the time scale used
modeling time as a non-geometric process, having arthe phase difference, suggesting that the phenomeno
emergent fractal space and time as separateausing this has a fractal nature. If this is irdlee
phenomena and leads to a description of space whicltaused by a dynamical and fractal 3-space then the
is dynamic and fractal. persisting structure observed iRig. 36 and 37

A recent experiment uses the current fluctuationscorrespond to regions of space passing the Eash th
in a reverse biased zener diode circuit (Rothall an have preferred/discrete velocities and not random
Cabhill, 2014). This detector exploits the discovérst ones, as randomly distributed velocities would hesu
the electron tunneling current is not random, butin a Poisson distribution, i.e., no features. Aelik
caused by gravitational waves; namely explanation for this is that the gravitational wave
fluctuations/turbulence in the passing dynamical 3- propagating in the 3-space inflow of the Earth anS
space. A Fast Fourier Transform of the zener diodecould become phase locked due to the relative
data was taken to remove low frequency artefacts an locations of massive objects. This would cause
then a histogram taken of the resultant 376,101reverberation effects, i.e., regions of space Wwhic
measurements (after inverse FFT) to generate théhave the same speed and direction, which then
layered histogram plot shown fig. 37. Layer lines repeat over time. The reverberations would be
are inserted every 6100 measurements to show aletectable in many other experiments such as EM
comparison with the Shnoll plot iRig. 36 and 37 is anisotropy, radiation decay, semiconductor noise
remarkably comparable tBig. 36, showing that the generation and could in the future be used to
Shnoll effect is also present in zener diode further characterise the dynamics of space.
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Fig. 37. Non-Poisson distribution of 376,101 measuremeninér diode current fluctuatiopX) observed from 20-27 Aug. 2013 in

Adelaide. The layered histograms are taken eve®{ Gileasurements to show a comparison with thtgf36. The Zener
diode fluctuations are known to be produced byitational waves: The fluctuations/turbulence in tloev of space. We thus
infer that the decay rate fluctuations are alseitaional wave effects

2. CONCLUSION .

We enumerate the many developments reported herein:e

Light speed is anisotropic, as reported in many
experiments over the last 125 years

The anisotropy is large, being 500 ki, svith RA =

5h, Dec. = -80°S. This is >1/1000 of the speedqbf |

The anisotropy appears to be related to the flow of
space in the Milky Way galaxy and the local cluster *
A variety of experimental techniques all agree:
Gasmode Michelson interferometer, RF coaxial
cables, optical fiber Michelson interferometer,
optical fiber RF coaxial cables, spacecraft earth-
flyby Doppler shifts, dual RF coaxial cables, zener
diode quantum detectors and others not reviewesl her
All experiments have detected significant levels of
turbulence/fluctuations in the anisotropy
experiments: Gravitational waves .
The gravitational waves have two characteristics:
An instantaneous action-at-a-distance effect and
wave-like fluctuations propagating with the speéd o
the spatial flow
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Resonant bar detectors detected gravitational wave
effects, including waves generated by earth vitinati

The anisotropy data contradicts the key assumption
of Special Relativity: That the speed of light/EM
waves is invariant wrt any observer (in vacuum)
Vacuum mode Michelson interferometers have zero
sensitivity to light speed anisotropy and so also
gravitational waves, as they have indeed reported
Starting the modelling of space and time anew from
the anisotropy of light speed a new dynamical
theory of space is easily derived

Gravity is an emergent phenomena, when using the
generalized quantum wave equations-essentially a
quantum wave refraction process

The Hertz generalisation of Maxwell equations
(without charges and currents) explains the awiggptr
effect, as well as various EM lensing effects

The space fluctuations drive the Shnoll effect,
namely non-Poisson fluctuations in various quantum
decay rates

The dynamical 3-space equations have black hole
solutions and without requiring in-fall of matter
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» The dynamical 3-space equations successfully éescri Cahill, R.T., 2006e. 3-Space inflow theory of gigvi

the bore-hole g anomaly, the flat rotation curvas f boreholes, black holes and the fine structure
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