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Original Research Article
Geodetic Precession under the Paradigm of a Cosmic Membrane

Abstract

Cosmic membrane theory (CM) uses the model of a 4-dimensional balloon with a thin skin,
expanding in hyperspace. A homogeneous vector field acts perpendicularly from outside on
the membrane and causes the gravitation. CM denies the frame-dragging effect (also named
Lense-Thirring effect). The results of the Gravity Probe B experiment are correct only for
geodetic precession. In the case of the frame-dragging effect, data were selected with a
particular goal in mind, and only this way they yielded the desired result.

Key words: Geodetic precession, frame dragging, relativity, membrane, absolute space

0. Introduction

One hundred years after the publication of the theory of relativity by Albert Einstein, new
scientific insights have been gathered which make it advisable to develop the theory of
relativity further. In this regard, many consider the cosmic background radiation (CBR) by
Wilson and Penzias the most important discovery, because CBR depicts, by its dipole
character, the absolute motion of Earth in space.

Cosmic Membrane Theory (CM) uses the model of a 4-dimensional balloon with a thin skin,
expanding into hyperspace. The 3-dimensional surface of the balloon (the membrane) is our
cosmos. A homogeneous vector field acts perpendicularly from outside onto the membrane,
and causes the local curvature of the space which is otherwise the cause of gravitation and
dark matter. The two major differences between general relativity and CM are: (1) CM denies
the frame-dragging effect (also called Lense-Thirring effect), and (2) dark matter is
considered to be only a membrane effect that is caused by the interaction of the homogeneous
vector field with the curvature and the depth of space. The existence of dark matter cannot be
derived from GR. The results of the Gravity Probe B experiment are correct only for the
geodetic precession. In the case of the frame-dragging effect, data were selected with a
particular goal in mind, and only this way they yielded the desired result.

Despite the criticisms concerning the interpretation the data of the Gravity Probe B
experiment, this great, expensive and optimally managed experiment is and remains one of
the key experiments of physics and cosmology, comparable to the discovery of nuclear
fission by Otto Hahn and Lise Meitner, or the discovery of the cosmic background radiation
by Amo Penzias and Robert Wilson. Besides the exact and correct survey of the geodetic
precession, the measurements of Everitt, Conklin and their team wear the signature of the
membrane.
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This article is structured as follows: Section 1 is a brief review of cosmic membrane theory.
The theme of section 2 is the change of the speed of light in the gravitational field. Section 3
shows the derivation of the formula of the change of mass in the gravitational field. Section 4
describes the geodetic precession under consideration of an absolute space. Further, we show
that the frame-dragging effect is nothing else than the geodetic precession caused by the sun.

1. A brief review of cosmic membrane theory

The prediction of the cosmic micro-wave background radiation by Gamow, Doroshkevich
and Novikov [23] and its discovery by Arno Penzias and Robert Wilson [24] with a clearly
defined dipole supports the hypothesis of an absolute space (rest inertial system, quantum
vacuum, or membrane) in the sense of Newton. One can explain the dipole as a Doppler-
effect that is caused by the motion of the Earth in the rest inertial system. The imagination of
an absolute space is not far from Mach’s principle [8, 15, 18].

The fundamental element of cosmic membrane theory is the membrane [25, 27]. The
membrane expands like a balloon in 4-dimensional hyperspace. This membrane is our
cosmos. Other names in use are space-time, quantum vacuum, or absolute space. In our 3-
dimensional experience world, we are unable to imagine load in the 4 dimension, but we are
able to calculate it [12]. We have described the methods of the computation in [26, 27, 28],
e.g. the construction of the grid and boundary conditions, or the generation of a galactic
model. One can find similar methods in [3, 6, 21], especially the questions of the range, the
use of Gaussian density profiles, complex sequences of steps to find the initial values, or
incorporating adaptive mesh refinement and surface tracking.

A disturbance of the membrane appears from the higher dimension and causes a curvature.
The disturbance of the cosmic membrane is caused by a homogeneous vector field that acts
perpendicularly to the membrane. For properties of the homogeneous vector field see [13, 14,
28]. One can imagine the vector field as a flow or a radiation or another power source
perpendicular to the membrane. The vector field acts only on matter embedded in the
membrane, but not on the membrane itself. The curvature caused by the vector field depends
on the distribution of matter. The simplest case is that of spherical symmetry. In the case of a
3D-membrane stretched in 4D-space, the vector field acts on a central mass and causes a
spherical gravitational funnel in the 4™ dimension. Let F, be the tension of the undisturbed
membrane. It has the dimension of a force per area, i.e. [N/mz].

We gave in [26] the derivation of the differential equation of the curvature of the 3D-
membrane (curvature of space) in the simple case of a central load, with reference to the 2-
dimensional analog. We found

, 2w

w=——- (1.1
r
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Each function w(r)=C;+C/r is a solution of the ODE. Differentiation of w(r) = C;+Cu/r
yields w'(r) = -Cy/r?. That is the slope of the membrane at distance r to the center. Let x, y, z
be the ordinary spatial coordinates of our coordinate system, and let w be the 4™ spatial
coordinate, perpendicular to the other coordinates. The w-axis is positioned in the center of
the gravitational funnel. If a (small) mass m is situated in the sloped membrane, the vector
field causes a force. The decomposition of this force yields the downhill force Fpy as

FDH= mAVF Sii’l(OC). (12)

Here, the quantity Ayr is the vector-field acceleration, and « is the angle of the slope of the
membrane. For small angles is sin(a)~tan(a)= w‘. We replace sin(a) by C/r? and obtain

FDH= mAVFw’(r). (13)

This is Newton’s law of gravitation for the case of two masses, i.e., a great central mass that
causes the gravitational funnel, and a small mass m. The downhill force Fpy is the force of
attraction. Now, we apply Eq. (1.3) to the solar system. The quantity Ry is the radius of the
Sun, Mg the mass of the Sun, Wgs the depth of space w of the deformed membrane at the edge
of the Sun, and Wy is the slope of the membrane at the edge of the Sun. In [27], one can
find a series of relations between depth of space, the slope of the membrane at the edge of the
Sun, and the gravity. Among others, we find:

(1.4)

We can estimate the depth of space Wgy at the edge of the Sun using Feynman’s radius of
excess rgy [12]. We equate formally the radius rg, with the geometrical extension of the path
dS from the edge of the Sun to its center [27]. Using Feynman’s value of rgx = dS = 491 [m]
and Rg=6.958x10° [m], we obtain the depth of space as Wgs= 1.432x10° [m] or 1432 [km] in
our membrane model. The vector-field acceleration Ayr is the proportionality factor of the
force caused by the homogeneous vector field that acts on one kilogram of matter in the
membrane in direction of the negative 4™ dimension. We find [27]:

Ay =Sn - SRy (1.5)
WRS WRS

Using the ordinary gravitational acceleration of ggs= 280.1 [m/s’] at the edge of the Sun, and

the above mentioned values of Ry and Wggs, we obtain the value of the vector-field

acceleration Ayr as Ayr = 1.361x10° [m/sz].

The membrane steadies the position of the Sun against the forces of the vector field, just as
the elastic mat of a trampoline steadies the weight of an athlete against gravity. The tension
Fy of the membrane compensates the action of the vector field. From this, it follows that the
force Fy = Mg Ayr has to be compensated by the vertical (directed in w-direction)
components of the tension Fy that pulls at the surface 47tRS2 of the Sun. The vertical

3
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component of F, is F,,= F, sin(a). The slope of the membrane is w’=tan(a). We obtain the
equation for the tension of the membrane at the edge of the Sun and for small angles o [27].

; _ Ms Ay . (1.6)

47 Rg Wi
The numerical value of the tension is F, = 2.164x10" [N/m2]. Although the membrane is
disturbed in the environment of a star, it is still almost flat, considering the tiny slope at the
edge of the Sun.

2. Speed of light in the gravitational field

In Section 1 we noted, in agreement with the special relativity (SR) of Einstein, that light
travels with the constant speed c in each inertial system. This does not hold true for
accelerated systems. This includes all systems under the influence of a gravitational field. In
terms of cosmic membrane theory, the speed of light depends on the depth of space, w, and
on the properties of the membrane which depend on w [4, 9, 10, 16, 28]. This change in the
speed of light is the cause of certain effects, including the bending of light by stars and
galaxies, and the Shapiro time delay effect of radar signals with trajectories that graze the
edge of the Sun.

The bending of light by stars or galaxies depends on two causes:

1. The common force of attraction of a gravitational field concerning all kinds of matter,
including photons;

2. The bending of the wave front of a beam of light because of the different velocities of
the beam at the side of the mass and the opposite side.

The more fundamental reason of the second cause is based on the fine structure of the
membrane. We showed in [28] that the speed of light changes according to Eq. (2.1) in the
case of a gravitational funnel with spherical symmetry.

c(r) = co(l—z—“j 2.1)

r

Here, the quantity ¢y is the vacuum speed of light for r—eo, and 2a is the Schwarzschild
radius of the central mass, e.g., the Sun.
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3. Change in mass in the gravitational field

Mass changes in the gravitational field in a way similar to the speed of light. Unfortunately,
we have no physical model to explain this change, but we show that one can explain a series
of effects based on this assumption. The square of the kinetic energy, ¢, is, in agreement with
relativity theory,

& =mue;) +(pe)’. G

The mass my is the mass of a body at an infinite distance from the gravitational center and
with speed v=0 with respect to the surrounding membrane. Velocity cy is the speed of light at
an infinite distance from the gravitational center. The momentum p is p=mv;. Velocity vy is
the pure rate of fall of a body falling from the infinite distance to the distance r from the
gravitational center. In Eq. (3.2), the quantity K is a constant we still have to determine. We
neglect the terms with a*//?, and obtain the energy e as

e= \/(moocg )2 +m, (1 + &jv;cg (1 - ﬂ) . (3.2)
r r

We differentiate the energy e with respect to the distance r from the center of gravity.

Hereby, we make use of the relations c(r)=c,(1-2a/r), m(r)=my(l1+Kalr),
vjz,:27/M/r, dc/dr=c,2alr’, dm/dr=-myKalr’, and
d(vj% )/ dr=d(2yM /r)/dr ==2yM /r*, and neglect the terms with a’//*. We obtain

2 2
de _ mycy (_ 2My 8KaMy 16Ma7j. (33)

3
dr 2e r? r? r

For the division by e, we rewrite e and neglect again the terms with ane.

2 2 2
% 2Kav 4ay
e=m00c3\/1+c—f;+ rczf— rczf : (3.4)
0 0 0

We insert v; =2yM /r, and obtain the following expression for the energy e:

2 2.2 2.2
re¢, rc, rc,

o= mwcg\/l+ My  AMKay 8May 3 s

With a=yM /c;, and neglecting of all terms with a’/r* and for r>>a, we obtain

2 2

2 2
e= moocg\/l%—%+ 4I:a —SrL = moocg(l%—%j. 3.6)
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For small terms behind the / (unity) inside the parentheses of Eq. (3.3), the differential
quotient de/dr is then approximately

ﬁ:mm(—ﬂ—wl{‘”@r SMayj(l—ﬁj. (3.7)

2 3 3
dr r r r r

We obtain, after multiplication of the two parentheses and neglecting all terms with a’/r’ or 1-
terms with a power higher than 3, the following expression:

(3.8)

de My 4MKay O9May
E 00 - + 3 .

r2 r3
The first term of the right side of Eq. (3.8) is Newton’s ordinary gravitation. The second and
third terms are relativistic. The action of the homogeneous vector field is the cause of all
forces in this case, i.e.

_ Mmy - _ Mymoo(l"' Ka/r): _myMy myMKay
r’ r’ r? P '

(3.9)

Eq. (3.8) and Eq. (3.9) represent the same force caused by gravity, i.e., we have to equate the
second term of the right side of Eq. (3.9) with the second and the third terms of Eq. (3.8). We
obtain the new equation

mooMKa 4 mooMa 7

= (4K +9) (3.10)

or K=4K-9, or 3K=9, and from this K = 3. The dependency of the mass on the distance r to
the central mass, e.g., the Sun, is given by Eq. (3.11) in the case of free fall.

m(r)=m00(1+3—aJ _m00(1+“+%J (3.11)
r

r r

The term a/r is the known relativistic increase of the mass in dependence on velocity. The
term 2a/r is caused by a change in the properties of the membrane in the gravitational funnel.
We have not found a direct derivation of Eq. (3.11) from the supposed properties of the
membrane. But this equation receives its justification from the fact that one can compute,
with its help, the geodetic precession of an orbiting gyroscope in the gravitational field.

4. Geodetic precession and frame-dragging effect

According to general relativity theory, the spin axis of an orbiting gyroscope performs two

movements of precession of different magnitude — the geodetic precession and the precession

caused by the Lense-Thirring effect (frame dragging). The Lense-Thirring effect should cause
6
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an annual movement of precession of about 39 milliarcseconds (mas) in the west-east
direction if the gyroscope moves in a polar orbit with an altitude of 642 km (see Fig. 4.1.1),
as in the Gravity Probe B experiment [11]. The geodetic precession appears even for a non-
rotating central mass. According to general relativity theory, its annual value is 6606
milliarcseconds (mas) in the orbital direction (cf. the Gravity Probe B experiment [11]).

According to membrane theory:

1. The geodetic precession appears as well, but it generates different intermediate results
of earthbound experiments (see, e.g., the Gravity Probe B experiment). The reason for
these differences are the motion of the Earth around the Sun and the motion of the
Sun in the absolute space. But these motions do not affect the final result of 6600
mas/yr.

2. The Lense-Thirring effect (frame dragging) appears only if the rotating central mass
possesses heterogeneities that cause gravitational waves [2]. In this case, a twisted
gravitational field is formed in which the orbital plane of an orbiting gyroscope
rotates in free fall. If a rotation appears, then this effect is clearly smaller than the 39
mas/yr of rotation in west-east direction expected in the Gravity Probe B experiment.
We expect less than 5% of the above value because of the relatively small
heterogeneities of the density of the surface of the Earth, i.e., we expect a maximum
rotation of 2 mas/yr.

4.1  Geodetic precession without consideration of the absolute motion in space

As mentioned above, one can compute the geodetic precession from the assumptions of
membrane theory. If one neglects the motion of the Earth and the Sun in absolute space, one
obtains the same value as predicted by general relativity, and the same value that the Gravity

Probe B experiment has stated very exactly. The formula of the angular frequency QG of the

geodetic precession is, in general relativity,

3yM

207

Q. (Fx¥). (4.1.1)

O
M




218
219
220
221

222
223
224

225

226
227
228
229
230
231
232

233

234
235
236
237
238
239

240

241
242

243
244
245
246
247
248
249

250
251
252
253

Fig. 4.1.1: Orbiting gyroscope in a polar orbit with geodetic
precession of 6606 mas/yr and precession caused by the
Lense-Thirring effect of 39 mas/yr

In Fig. 4.1.1, R is the radius center of Earth-orbit, S is the spin vector of the gyroscope, and v
is the orbital speed in the polar orbit. As Eq. (4.1.1) shows, the geodetic precession does not
depend on the norm of the spin vector S. One finds the direction of the change in the spin,

dS (here 6606 mas/yr), from the direction of the vector product QxS .

In membrane theory, the main part of the geodetic precession is caused by the decrease of the
velocity of waves of any kind in the gravitational funnel [2, 20]. We had already presented
this effect in Section 3, Eq. (3.1), for the speed of light. The generalization to waves of any
kind, i.e., matter waves (de Broglie waves), lends itself in this case, and will be justified by
the result [17, 22]. Remember, Eq. (3.1) was c(r)=c,(1-2a/r). This decrease in speed is
connected indirectly only with the geometrical curvature of space. The decrease is caused by
a change in the inner structure of the membrane [28]. By analogy, we find Eq. (4.1.2).

vr)=v,(1-2a/r) 4.1.2)

Here, v, is the velocity of the center of mass of the gyroscope in its orbit, and 2a is the
Schwarzschild radius of the Earth. Eq. (4.1.2) shows that those parts of the gyroscope move
faster that are further away from the Earth. The nearer parts move more slowly. A small
brake force appears only when swiveling into orbit. The derivative dv/dr of the speed with
respect to distance r from the center of mass has the dimension of an angular frequency, i.e.,
1/t. We find

dv _v,2a

O =
dr r’

1

(4.1.3)

Using the data of the Gravity Probe B experiment, integration over one year yields the
rotation angle ,=4.283x10" of the spin axis of the gyroscope lying in the plane of the

orbit, and the same direction of rotation as the orbit. This angle corresponds to 8834 mas. The
angle of 8834 mas is nearly exactly one third greater than the 6606 mas that are predicted for
the experiment by general relativity, and has been measured very exactly in the Gravity Probe
B experiment. However, the second membrane effect — the increase of the mass in the
gravitational funnel — yields the necessary correction of this excessively high value. Together,
the two effects yield a rotation angle of 6623 mas. The small deviation from the target value
of 6606 mas/yr is caused mostly by imprecise orbital parameters.

Eq. (3.11), m(r) = my, (I + a/r + 2a/r), of Section 3 describes the change in mass m in the
gravitational field of a central mass with the Schwarzschild radius 2a, at the distance r from
the center of the gravitational funnel. Here, the term a/r does not apply. The term 2a/r
describes the change in mass as a function of the distance r in the gravitational funnel.



UNDER

254

255

256
257
258
259
260

261

262
263
264
265
266
267
268
269

270

271
272
273
274
275

PEER REVI EW

Fig. 4.1.2: The gyroscope in two different positions

Fig. 4.1.2 depicts the gyroscope at his polar orbit in two positions. In position 1, those
volume elements that are at that side of the gyroscope seen by the viewer (the blue arrow)
move in the direction of Earth. The radius R and the velocity v are always perpendicular to
each another. The distance of a volume element dV of the gyroscope from the center of
gravity (center of Earth) is

($,60)= R +r, sin(§)cos(8) . (4.1.4)

Here, the quantity @ is the rotating angle (polar angle) of the gyroscope (measured from the
North Pole), R is the distance of the gyroscope from the center of Earth, r, is the distance of
the volume element dV from the spin axis S of the gyroscope, and ¢ is the rotating angle of
the gyroscope (measured from the equatorial plane) around its spin axis S. The term cos(6)
describes the influence of the gravitational force from different directions (radii) and its
projection at the orbit. We obtain the rotating angle ¢ by the angular frequency @ of the
gyroscope and time ¢ as p= w t. We differentiate the change in mass, m(r) = m,, (1 + 2a/r),
with respect to the time ¢, and obtain

dm _dmdr d¢ m,  2a

dt drd¢di 1

r,cos(@)@ cos(@) . (4.1.5)

Now, suppose the spherical gyroscope is divided perpendicularly to the spin axis S into slices
of thickness d. Let be p the density of the material. The volume element in cylindrical
coordinates is dV=r, dp dr, 0. Assuming a constant orbital speed v, the above-mentioned
change in mass per time unit, dm/dt, causes a change in the momentum F, =v-dm/dt with the
dimension of a force.
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Fig. 4.1.3: Slice of the gyroscope with volume element dV

If the volume element dV is moving toward the Earth, as illustrated in Fig. 4.1.3, i.e., opposite
to the radius R, its mass will increase. The force F, originates in the membrane, and it acts in
position 1 of the gyroscope and, for an increasing mass of the volume element dV, in the
direction of the orbital velocity v. At the opposite side of the slice, the mass of the mirrored
volume element decreases, and the force -F), acts in the opposite direction of the velocity v.
The projections of the two forces, F, and -F,, at the direction of the spin axis S result in the
pair of forces, Fs and —Fs, each with the leverage arm L. This pair of forces produces a torque
dD of the slice. If the gyroscope is in position 2 (see Fig. 4.1.2), the volume element moves
away from Earth, i.e., its mass decreases. The force Fg is directed in the opposite direction of
the orbital velocity v. However, velocity has changed its direction after half an orbit around
the Earth. That means, the force Fg then has the same direction as in position 1 of the
gyroscope. Accordingly, the direction of the force -Fy remains unchanged too at the opposite
side of the slice, and, thus, the direction of the torque dD. The torque dD will be zero when
the spin axis S and the orbital speed v are perpendicular to each other. This behavior is
described mathematically by the once again including factor cos(6) in Eq. (4.1.6).

The velocity v is the orbital speed of the gyroscope around the Earth, the angle p=wf is the
rotating angle of the gyroscope around its spin axis, r, is the distance of the volume element
from the center of the slice, L is the lever arm (it is computed as the projection of the distance

r, at the direction of the vector product SxdD ), F, is the force acting on the volume element
dV, Fg is the projection of F, at vector S, and ¢ is the thickness of the slice under
consideration. In Fig. 4.1.3, the plane of the orbit is spanned by the vectors v and R. The lever
arm L of the torque L- Fs depends on the rotating angle ¢ as L=r, cos(p). For this reason, the
factor cos(p) appears again (i.e., now as factor cos’( @) in Eq. (4.1.6)). The projection Fs of
the force F, at the direction of the rotating axis S depends on the polar angle 6 of the
momentary position of the gyroscope at its orbit (Fs = F, cos(0) ). For this reason, the factor
cos(0) appears again (i.e., now as factor cos’(0) in Eq. 4.1.6)). We replace the mass m,, in Eq.
(3.11) by the mass of the volume element, i.e., m,,=pdV=p r, dp dr, J, and consider the fact
that the torque is computed with the couple of forces, Fy and —F§, and the same lever arm L

10
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(first factor of 2 in Eq. (4.1.6). The second factor of 2 originates from Eq. (4.1.5)). So, we
obtain the torque dD acting on a slice.

dD (4.1.6)

_2v-p-8-1,-d¢-dr, -2-a-@- 1] -cos’ (¢)-cos’ (0)
- 2

r

We perform the integration in two steps, and only for one half of the slice, because the factor
of 2 (mentioned above) is already present in Eq. (4.1.6). Therefore, in the first step of
integration, we integrate with respect to the angle ¢ from O to m. In the second step of
integration, we integrate with respect to the radius ry, running from the center (ry=0) to the
radius rg (ry=r¢) of the slice of the gyroscope. This way, we get the full torque D acting on
the slice. Now, the torque D depends only on the polar angle 6.

W -cos*(6) 4.1.7)

The moment of inertia Js of the slice is Js=( 7 J p r¢’ )/ 2 with respect to its spin axis. If a
torque D acts on a spinning gyroscope with angular frequency w and moment of inertia Js,
and the torque acts perpendicularly to the spin axis of the gyroscope, the precession of the
gyroscope is

D wv-a

Q = =——cos(0). 4.1.8
2 JSa) rz ( ) ( )

Vector F is the force produced by torque D. The direction of the vector F (or of the vector
—El respectively) is the one given by the vector product DxS. By centrifugal theory, the
direction of the change d§2 of the spin is given by the vector product SxF,ie., the opposite
direction of the main effect of Q, in Eq. (4.1.3). However, the precession , still depends on

the polar angle 6. Integration of szith respect to the polar angle 6 from 0 to 2m produces
the factor 12, i.e.

Q,= =, (4.1.9)

Under consideration of the opposite signs, the two equations (4.1.3) and (4.1.9) result in Eq.
(4.1.1). That means, the result is in accordance with general relativity.
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4.2 Geodetic precession under consideration of absolute motion in space

In membrane theory, Eq. (4.1.1) is only a partial result. The true speed v of the gyroscope in
the rest inertial system is composed as vector sum of the orbital speed vg=7.6 km/s of the
gyroscope in its polar orbit around the Earth, the speed vg=30 km/s of the Earth during its
orbit around the Sun, and the speed vs=369 km/s of the Sun in the absolute space in direction
of the constellation Virgo.

The guide star IM Pegasi was the target in the Gravity Probe B experiment. Seen from the
Sun, it is located in about the direction opposite to the constellation Virgo. The Sun moves
with a speed of 369 km/s in the direction of this constellation (see Fig. 4.2.1).

In the equatorial coordinate system, IM Pegasi has the coordinates right ascension 22h 53m,
declination +16° 50°. The Virgo cluster has the coordinates right ascension 12h 27m,
declination +12° 43’. If we arrange the x-axis of our coordinate system so that it is directed to
the guide star IM Pegasi, then the Sun moves in the xy plane on a trajectory through the
absolute space at an angle of 10h 26m or fsy=-156.5° (or +203.5° respectively) to the x-axis.
Because of the positive declinations of +16° 50’ of the guide star and +12° 43’ of the Virgo
cluster, the trajectory of the Sun in the xz plane has an angle S5z =60.5° with the z-axis.
Because of the declination of the x-axis, the z-axis of our coordinate system is not
perpendicular to the plane of the celestial equator, but it is slanted by 16° 50’ in direction of
the Virgo cluster. The y-axis of our coordinate system points away from the viewer
backward, and it is lying in the plane of the celestial equator.

December 21

Virgo

Fig. 4.2.1: The orbit of the Earth on the ecliptic with the zodiac

On March 21, the Sun is positioned in the constellation Ram (spring point and zero point of
the astronomical measurement of the angle of the right ascension in the plane of the celestial
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equator). Neglecting small angles, the x-component v, of the speed v of the gyroscope in the
absolute space is

v, =v,cos(Bey ) — v sin(a, ) +v, cos(6,), 4.2.1)
and the z-component v, is
v, =vgcos(B,)— v, sin(6,;) . 4.2.2)

Here, the y-component, v, is neglected. In Eq. (4.2.1), the angle a is the orbital angle of the
Earth around the Sun (here measured from the x-axis), and 6 is the orbital angle of the
gyroscope on its polar orbit. Our x-axis is positioned in the plane of the orbit. The angle 6 is
measured from the z-axis. Now, we show that Eq. (4.1.1) remains valid even in absolute
space. If the vectors rand v are not perpendicular to each other then 7Xv =rvsin(e,,)

holds, where the quantity a,, is the angle between the vectors 7 and v . Eq. (4.1.2) changes to
be v(r)=v,(1-2a/r)sin(a,,). The velocity vy is the absolute velocity in the orbital plane. The
Eq. (4.1.3) becomes the Eq. (4.2.3).

dv _vy2asin(a,,)

O =
dr r’

. (4.2.3)
As Eq. (4.2.3) states, the projection Fs of the force F, onto the direction of the spin axis S

does not further depend directly and exclusively on the polar angle 6; of the orbit of the

gyroscope, but on the angle a,s, i.e., the angle between speed v and spin axis S in the xz
plane. The tangent of the angle a,s is tan(a,s)=v/v, and thereby a,s =arctan(v,/v,). The term
cos(6¢) is, as before, part of the description of the distance of the volume element dV of the
gyroscope from the center of gravitation (center of Earth). Thereby, Eq. (4.1.7) transforms
into Eq. (4.2.4).

D
2-4.r°

-cos(f;)cos(,g) , 4.2.4)
and Eq. (4.1.8) transforms into Eq. (4.2.5).

Q, =¥cos(€6)cos(0{vs)- (4.2.5)
r

13



385

386
387
388

389
390
391
392
393
394
395

396

397

398
399
400
401
402
403
404
405
406
407
408
409
410

411
412
413
414

Geodetic precession of one orbit
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Fig. 4.2.2: Geodetic precession of one orbit of the gyroscope
for three different positions of the Earth

The system of the Eq. (4.2.3) to Eq. (4.2.5) was integrated numerically. Fig. 4.2.2 depicts the
precession Q(a¢) as a function of the orbital angle ag of the gyroscope for three different
angles ag, i.e., for three different positions of the Earth on its orbit around the Sun. The
curves for the angles a=0° and az=180° do not differ. The geodetic precession £ increases
by 1.228 mas during each orbit, which sums to a total angle of 6623 mas for 5394 orbits
during one year, i.e., nearly exactly the value of 6601,8 + 18,3 mas/yr given by Everitt et al.
[11]. The prediction based on general relativity is 6606.1 mas/yr.

4.3  Geodetic precession caused by the gravity of the Sun versus frame dragging

Everitt et al. [11] specify the influence of the gravity of the Sun as a west-east precession of
16 mas/yr, i.e., the same direction as the expected frame dragging effect (Lense-Thirring
effect). Everitt et al. adjust their frame dragging value by this value of 16 mas, but also by
several other known influences, e.g., the motion of the guide star IM Pegasi. The Earth orbits
the ecliptic once every year. On March 21, the Sun resides, seen from the Earth, at the First
Point of Aries (constellation Ram), the Earth, seen from the Sun, at the First Point of Libra
(constellation Scales). From this point on, the Sun moves in direction of the constellation
Scorpion (see Fig. 4.2.1). The plane of the celestial equator and the plane of the ecliptic are
inclined against each other by an angle of 23.5°. The line of intersection runs between the
First Point of Aries and the First Point of Libra. We take the line of intersection to be our x-
axis directed to the First Point of Aries. The y-axis lies in the plane of the ecliptic and is
directed to the constellation Cancer. The z-axis (rotation axis) is perpendicular to the ecliptic
and points in the same direction as XXy . Neglecting small angles, the Sun moves on a
trajectory through the absolute space in the direction of the Virgo cluster. The trajectory has
an angle of 12h 27m or ay;,=186.75° with our x-axis lying in the xy plane (the dashed red
line in Fig. 4.2.1). The angle fs;=60.5° of the trajectory with the z-axis in the xz plane
remains nearly unchanged because of the positive declination of the guide star IM Pegasi
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(about 0p,,=17°) and the positive declination of Virgo cluster (about dy;,=13°). The term
cos(dpeg) appears because of the declination of IM Pegasi. The formulas from Section 4.2
remain nearly unchanged. Eq. (4.2.1) transforms to Eq. (4.3.1).

. dv  v,2asin(c,,)
Q :_:0—2

= 055, ) - 4.3.1)

Here, the radius 7 is the mean Sun-Earth distance, and 2a is the Schwarzschild radius of the
Sun. If we compute the correction term Q2 for Eq. (4.3.1), the projection Fy of force F, onto
the spin axis S does not further depend directly and exclusively on the orbital angle ag of the

Earth, but on the angle a,s, the angle between the speed v of the Earth and spin axis S lying
in the xy plane. Under consideration of this change in the meaning of the angle a,s, Eq.
(4.2.5) in Section (4.2) stays nearly unchanged, too. However, we have to replace the orbital
angle f¢ of the gyroscope by the orbital angle oz of the Earth. Because of the fact that, for ag
=0, already a small angular deviation of ap.;= —17° exists between the orbital angle ag of the

Earth and the spin vector S of the gyroscope, we now take into account this deviation. For ag
= — Opeg, the radius and the projection of the translational motion of the gyroscope are
perpendicular to each other, and, therefore, contribute no component in the direction of the
radius. This behavior is described mathematically by the term cos(ag +n/2— ope,). The term
cos(Jpeg) 1s needed because of the declination of the guide star IM Pegasi. We find Eq. (4.3.2)
for the correction term.

. v-a
Q,=——cos(a, +7/2-x
r

)cos(&,5)cos(Jy,, ) - (4.3.2)

Peg

Neglecting small angular deviations, the x-component v, and the y-component v, of the
orbital speed v of the Earth in absolute space are

v, =V c08(Q;, ) €0S(Oy,, ) =V sin(a, ), (4.3.4)

v, =V sin(a,,, ) cos(dy,, )+ v, cos(). (4.3.5)
The angle a,s is

ays =arctan(vy /v,) + Opeg. (4.3.6)

The angle ap., is the right ascension of the guide star IM Pegasi of 22h 53m (opee= —17°).
The system of Eq. (4.3.4) to Eq. (4.3.6) was integrated numerically. Fig. 4.3.1 depicts the
precession Qyo for two orbits of the Earth on its trajectory around the Sun.
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Fig. 4.3.1: Geodetic west-east precession of Earth, caused by the
gravitation of the Sun, for two years

The angle Qo of precession increases by about 18 mas per year, which is in good agreement
with general relativity. In addition, a strong sine-shaped deviation arises from the straight
line. The cause for this deviation is the motion of the Sun and, therefore, also that of the
Earth. One can separate the two parts of the curve in Fig. 4.3.1 using a nonlinear regression
analysis resulting in a straight line and a sine wave. The model of the regression is

Q(a,) =b, +ba, +b,sin(a, — @) . (4.3.7)

The OLS estimates of the regression coefficients are by=18.87, b;=0.0462, b,=27.64, and
p=115.3°. The increase per year is 17.9 mas, a value which is close to the value of 19 mas
given by general relativity. The reason of choosing the range of the orbital angle of the Earth,
i.e. ag runs from -22° to 341°, depends, on the one hand, on the definition of the x-axis, and,
on the other hand, on the fact that, in the Gravity Probe B experiment (which we refer to) the
data have been collected within the period of one year starting on September 1.

The frame-dragging effect (Lense-Thirring effect) does not appear in the membrane theory.
The cause is that, for the rotating Earth, the gravitational funnel is nearly smooth and without
a rotation of the membrane itself. Lense’s and Thirring’s theory is based on the erroneous
assumption that the gravitational field of each point mass (atom) of one mass propagates with
speed of light and interacts with each point mass of the other mass. By the way, this
assumption is also in contradiction to Einstein’s idea of a curved space-time as the cause of
gravity. Lense’s and Thirring’s theoretical assumption is rather geared to the model of the
gravitons that mediate the force of gravitation in the framework of quantum field theory.
Therefore, at least 95% of the results of the Gravity Probe B experiment which refers to the
frame-dragging effect, can be considered a misinterpretation of confusing data. The main
cause of the misinterpretation is the negation of the absolute motion of Earth and Sun in
space.

When the central mass is not cylindrically symmetric, but it has heterogeneities on the

surface (e.g., the mountains and oceans on the surface of the Earth) or in the inside,

perturbations of the gravitational field propagate with the speed of light with the shape of a
16
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spiral. These perturbations could possibly cause a weak Lense-Thirring effect, but we have
not found any evidence for this effect.

Of course, we have reflected on the way the authors of the Gravity Probe B reports [7, 11]
arrived at their result of 37.2 + 7.2 mas/yr for the frame-dragging effect. Fortunately, Conklin
[7] gave us an indication in his preliminary report in 2008: “The results from the 85-day
analysis is -6632 + 43 marcs/yr in the North-South direction and -82 + 13 marcs/yr in the
West-East direction using the SQUID and telescope noises. These estimates are consistent
with the GR prediction of -6571 = 1 marcs/yr and -75 £ 1 marcs/yr in the North-South and
West-East directions respectively.”

This means, the estimation of the value of the full year was performed using mostly the data
of the period between December 12, 2004 and March 4, 2005, i.e., using the data of 85 days
(also a period of only 45 days has been mentioned, i.e., from January 1, 2005 to February 15,
2005). The two periods are 23%, or 12% respectively, of the full year. Had we used the data
of the 85 days period as seen in Fig. 4.3.1, we would have computed a value for the west-east
precession that is much too large. The reason for this over-estimation is that the above-
mentioned 85 days period lies in the angular sector of 80° to 163° of the orbital angle og of
the orbit of the Earth. In this sector, the curve has a strong, nearly linear, positive slope.

However, if one tries and computes a regression line Q(«, ) =b,c, with the data of the first

full year of Fig. 4.3.1, which yields the regression coefficient b;=0.1585, the sine wave will
be intersected asymmetrically. Fig. 4.3.2 depicts the result.

Regression Line 1 Year

o e
7 S =
/ SN
" / 2l
bt 7 o 7
// R
0 £ Z
- T
5 b N
7 .
@ P
@ A
- T
s /
= 7
B T /’
0 J 100 150 200 250 300 350 400
10

Orbital angle
Fig. 4.3.2: Regression line and sine wave intersected asymmetrically

Now, one computes the residuals R(a,)=Q(a,)—ba,, and then, with the residuals, the
regression line S(a;) = b, sin(a, —@,) , which yields the regression coefficients b,5=20.45
and ¢s=93°. This way, the new regression coefficient of the sine is smaller than the
coefficient of the combined regression model of Eq. (4.3.7), i.e., bys=20.45 instead of

b,=27.64. We eliminate the thus estimated part of the sine wave in the data of the curve in
Fig. 4.3.2, and obtain the result depicted in Fig. 4.3.3.
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Fig. 4.3.3: West-east precession with partially reduced sine

The red part of the linear trend in Fig. 4.3.3 lies within the 85 days period of December 12,
2004, to March 4, 2005. The slope of »;=0.2033 yields a value for the full year of =73.2
mas/yr (in the case of the 45 days period a value of Q=76.3 mas/yr). Conklin’s first
estimation of Q2=82+13 mas/yr changed by further analyses in the final report of Everitt [11]
to Q=73.4 mas/yr (thereof 37.2 mas/yr for the targeted frame-dragging effect, 16.2 mas/yr for
the relativistic geodetic effect of the Sun, and 20.0 mas/yr for the proper motion of the guide
star IM Pegasi). Our estimation of Q=73.2 mas/yr in the case of the 85 days period meets
nearly exactly Everitt’s value of 2=73.4 mas/yr. This match suggests the conclusion that our
approach to data analysis accords with the approach taken by the data analysts of the Gravity
Probe B experiment.

Despite our criticism of the selective interpretation of the data of the Gravity Probe B
experiment, this great, expensive and optimally performed experiment is one of the key
experiments in modern physics and cosmology, comparable to the discovery of the atomic
fission by Otto Hahn and Lise Meitner, or the discovery of the cosmic microwave
background radiation by Arno Penzias and Robert Wilson. In addition to the exact
verification of the geodetic precession, the measurements of Everitt, Conklin and their team
bear the signature of the membrane. We are still unable to estimate the scientific value of this
discovery today.

Results and discussion

One important difference between general relativity and CM is that the cosmic membrane
theory does not need the frame-dragging effect (also called Lense-Thirring effect). For a
spinning mass of cylindrical symmetry, we will not find a twisted gravitational field, and,
therefore, also no frame-dragging. Only when the spinning mass has heterogeneities, a
twisted gravitational field will be generated that could be the cause of this effect. If this effect
actually exists, it will be significantly smaller than predicted by Lense and Thirring. Everitt
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and Conklin have not included the influence of the motion of the Sun and the Earth in the
analysis of the Gravity Probe B data. They interpreted the relevant measurements as errors. In
the case of geodetic precession, the influence of the motion of the Sun and the Earth in the
absolute space is marginal. According to the excellent measuring technique of the Gravity
Probe B experiment, the conformity of the predictions of the general theory of relativity to
the geodetic precession is very strong.

However, we have another case when trying to verify frame-dragging. The only significant
gyroscopic effect in west-east direction is the geodetic precession caused by the gravity of the
Sun. But this effect is superposed by a strong sine. The cause is the motion of the Sun and the
additional motion of the Earth. Everitt and Conklin have erroneously interpreted the slope of
the sine curve in an 85-days period as frame-dragging effect.

Despite our criticisms of the interpretation of the data of the Gravity Probe B experiment, this
great, expensive and optimally managed experiment is and remains one of the key
experiments in modern physics. Besides the exact and correct survey of the geodetic
precession, the measurements of Everitt, Conklin and their team wear the signature of the
membrane (the absolute space). Today, this discovery cannot be valued high enough.

A second difference between the cosmic membrane theory and the general theory of relativity
concerns the interpretation of dark matter. The general theory of relativity makes no
contribution to this issue. In contrast, the cosmic membrane theory posits that dark matter is
an effect of the membrane that is caused by the interaction of the curvature and depth of
space with the homogeneous vector field. Numerical computations suggest that this idea is
fertile.
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