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Abstract: The theory of Observational Relativity (OR), as a new theory in physics, has generalized and unified Newtonian 

mechanics and Einstein theory of relativity in the same theoretical system under the same axiom system, becoming what 

Hawking called Complete Theory. OR serial report 1 has clarified the logical consistency and theoretical validity of OR, as 

well as, the empirical basis and experimental evidence of OR. The theory of OR has had significant discoveries: as reported 

in OR Serial Report 1, the speed of light is not really invariant, spacetime is not really curved; as reported in OR Serial Report 

2, the rest mass of photons is not really zero. Now, OR Serial Report 3 reports to readers: Einstein mistakenly predicted 

gravitational waves; LIGO mistakenly detected gravitational waves. In 1916, Einstein derived a wave equation from his 

gravitational-field equation of general relativity, in which the wave function has two characteristic physical quantities: the 

Newtonian gravitational potential  ; the speed of light c. Accordingly, Einstein decided that the wave in his wave equation 

must represent gravitational waves, and the speed of gravitational waves must be equivalent to the speed of light. From the 

GOR gravitational-field equation under the general observation agent OA() (0<<; →), the Gravitational theory of OR 

(GOR) has also derived a wave equation with two characteristic physical quantities: the Newtonian gravitational potential  ; 

the information-wave speed  of OA(), which suggests that the wave in the GOR wave equation is the information wave of 

OA(), and the Newtonian gravitational potential  is the information about gravitational spacetime loaded or carried by the 

information wave of OA(). The theory of OR is a theory of the general observational agent OA(), in which Einstein’s 

theory of relativity is only a special case, a theory of optical observation with the optical observation agent OA(c) (=c). It is 

thus clear that the wave in Einstein’s wave equation does not represent gravitational waves, but the information wave of the 

optical agent OA(c), that is, light or an electromagnetic wave transmitting observed information at the speed of light. So, what 

did LIGO detect? 
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1 Introduction 

The OR serial reports are reporting to readers and 

physicists on a new theory in human being’s physics [1-4]: 

Observational Relativity (OR). The monograph of OR is 

divided into two volumes：the 1st volume IOR, i.e., Inertial 

OR; the 2nd volume GOR, i.e., Gravitational OR. 

The theory of OR has discovered that human being’s 

perception of the objective world not only relies on but 

also is restricted by observation. All theories and space-

time models in physics must be branded with observation: 

Galilean doctrine and Newtonian mechanics are the theo-

ries of the idealized observation agent OA; Einstein the-

ory of relativity, both the special and the general, is the 

theory of the optical observation agent OA(c). 

Galilean doctrine and Newtonian mechanics are the 

true portrayal of the objectively physical world, whereas 

what Einstein theory of relativity presents us with is only 

an optical image of the physical world. 

The theory of OR has unexpectedly generalized and 

unified the two great theoretical systems of human being’s 

physics, Newtonian mechanics and Einstein theory of rel-

ativity, in the same theoretical system under the same ax-
iom system, becoming what Hawking called Complete 

Theory. OR serial report 1 has clarified the logical con-

sistency and theoretical validity of OR, as well as, the em-

pirical basis and experimental evidence of OR [5]. 

The theory of OR is not a simple and mechanical rep-

etition of old theories, but the inheritance and development 

of, and even, a completely new interpretation or reexami-

nation of Newtonian mechanics and Einstein theory of rel-

ativity. In particular, the theory of OR has revealed the root 

and essence of the relativistic effects in Einstein theory of 

relativity, bringing new and significant discoveries to 

physics. 

As reported in OR Serial Report 1 [5]: the speed of light 

is not really invariant; spacetime is not really curved. As 

reported in OR Serial Report 2 [6], the rest mass of photons 

is not really zero. 

Now, OR serial report 3 focuses on the big puzzles in 

physics listed in the theory of OR, that is, BP-13: Gravi-

tational Waves. 

In 1905, based on his hypothesis of the invariance of 

light speed, Einstein theoretically derived the Lorentz 

transformation and established the theory of special rela-

tivity [7], revealing the relativistic effects of inertial space-

time and inertial motion. In 1915, following his special rel-

ativity and based on the principles of equivalence and gen-

eral covariance, Einstein established the theory of general 

relativity [8], revealing the relativistic effects of gravita-
tional spacetime and gravitational interaction. 

The most representative equation in Einstein general 

relativity is Einstein’s gravitational-field equation. It is 

based on his field equation that Einstein derived a wave 
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equation, in which the wave function h
~
( ,c) had two 

characteristic physical quantities: the Newtonian gravita-

tional potential  ; the speed of light c. Accordingly, Ein-

stein decided that the wave in his wave equation must rep-

resent gravitational waves, and the speed of gravitational 

waves must be equivalent to the speed of light. This is Ein-

stein’s famous prediction of gravitational waves [9,10]. 

As a scientific prediction of physics, Einstein’s predic-

tion on gravitational waves requires logical and theoretical 

basis, as well as, observational and experimental basis. 

This involves two issues: 

(1) Does Einstein’s wave function h
~
 really repre-

sent gravitational waves? 

(2) Is the speed of gravitational waves really equal to 

the speed of light? 

On Feb 11, 2016, the Laser Interferometer Gravita-

tional Wave Observatory (LIGO for short) officially an-

nounced that on Sep 14, 2015, the LIGO detector had de-

tected for the first time a gravitational wave [11]: GW 

150914, erupted by a binary black-hole system in deep 

space during the merge of the two black holes. On Dec 26, 

2015, LIGO detected for the second time a gravitational 

wave [12]: GW151226. So far, LIGO has announced that it 

has detected about 500 cases of gravitational waves, and 

claims that they all originated from the merges of binary 

stars or black holes in deep space. 

In particular, according to the electromagnetic coun-

terparts of such gravitational waves, LIGO decided that the 

speed of gravitational waves must be equivalent to the 

speed of light in vacuum. 

At this point, Einstein’s prediction of gravitational 

waves seems to have been perfectly verified by LIGO: 

gravitational waves not only exist, but also travel at the 

same speed as light. 

For this reason, LIGO was awarded the Nobel Prize in 

Physics for the year 2017. 

However, the theory of OR has discovered that both 

Einstein’s prediction of gravitational waves and LIGO’s 

detection of gravitational waves are seemingly right but in 

fact wrong. 

The theory of GOR, from the GOR gravitational-field 

equation under the general observation agent OA() 

(0<<; →), has also derived a wave equation (see 

Chapter 19 of the 2nd volume GOR in Observational Rela-

tivity [1-4]), in which the wave function h

( ,) also has 

two characteristic physical quantities: the Newtonian grav-

itational potential  ; the speed of information wave . This 

suggests that the wave in the GOR wave equation is the 

information wave of OA(), and the wave speed is natu-

rally the information-wave speed   of OA(); the charac-

teristic physical quantity  is the information about gravi-

tational spacetime loaded and carried by the information 

wave of OA(). 

The theory of OR does not doubt the objective exist-

ence of gravitational radiation or gravitational waves. 
However, the wave in Einstein’s wave equation does not 

represent gravitational waves. 

As clarified in OR Serial Report 1 [5]: the theory of OR 

is that of the general observation agent OA() (0<<; 

→); whereas Einstein’s theory of relativity is only a 

special case of OR, that is, a theory of optical observation 

with the optical agent OA(c) (=c). 

This suggests that the wave in Einstein’s wave equa-

tion is the information wave of the optical agent OA(c), 

that is, light or an electromagnetic wave, and the wave 

speed is naturally the speed of light c. 

The theory of OR also does not doubt that LIGO de-

tected some kinds of matter systems or matter waves in-

vading the LIGO system. However, they are not gravita-

tional waves coming from deep space, unrelated to binary 

stars or black holes and their mergers. They are the elec-

tromagnetic-matter systems or electromagnetic waves, 

sweeping over the LIGO detector at close quarters. 

This suggests that the speed of so-called gravitational 

waves decided by LIGO is in fact not the speed of gravita-

tional waves, but the speed of electromagnetic waves. 

2 Einstein’s Prediction on Gravitational Waves 

Einstein’s gravitational-field equation in Einstein’s 

theory of general relativity, like Newton’s law of universal 

gravitation in Newton’s theory of universal gravitation, 

holds the basic and central position. 

It was during the process of solving his field equation 

that Einstein obtained a wave equation [9,10]: from the field 

equation to the so-called delayed solution, from the de-

layed solution to the wave equation, Einstein ultimately 

made his famous prediction on gravitational waves. 

Revisiting Einstein’s thought way and logical process 

of deducing the wave equation [13-15] may help us under-

stand and recognize Einstein’s wave equation and predic-

tion of gravitational waves. In particular, it may assist us 

in deducing the GOR wave equation later. Then, we will 

draw an analogy between Einstein’s wave equation and the 

GOR wave equation. 

2.1 Einstein’s Gravitational Scene 

and Field Equation 

Newton’s law of universal gravitation represents New-

ton’s gravitational theory; Einstein’s gravitational-field 

equation represents Einstein’s gravitational theory. Their 

gravitational scenes are similar. 

Newton set the scene of universal gravitation as (M,m) 

where two matter particles M and m separated by r in space 

interact with each other due to the gravity F: 

|𝐹| = 𝑚 |
d2𝑟

d𝑡2
| = 𝑚 |

𝜕

𝜕𝑟
| =

𝐺𝑀𝑚

𝑟2
 (1) 

This is Newton’s law of universal gravitation, where  is 

the Newton gravitational potential. 

If M (>>m) is regarded as the gravitational source and 

center, then Newton’s gravitational scene is a static spher-

ically-symmetric gravitational spacetime: on the surface of 
a sphere centered around M, the Newtonian gravitational 

potential  is the same everywhere. Thus, Newton’s law of 

universal gravitation can be expressed with the Poisson 

equation: 
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∆ ≡ ∇2 = 4𝜋𝐺𝜌   ( = −
𝐺𝑀

𝑟
) (2) 

where G is the gravitational constant, and  is the material 

density of M. 

Einstein’s gravitational scene (M,m) (M >>m), like 

Newton’s gravitational scene, is also a static spherically-

symmetric gravitational spacetime, and conforms to the in-

terpretation by the Poisson equation for Newton’s law of 

universal gravitation. 

Originally, Einstein envisioned that his general rela-

tivity should have two basic equations: the gravitational-

field equation, specifying how spacetime is curved; the 

gravitational-motion equation, specifying how matter 

moves in curved spacetime. 

In the static spherically-symmetric gravitational scene 

(M,m) (M >>m), Einstein deduced his field equation and 

motion equation. 

Einstein’s Gravitational-Field Equation: 

𝑅𝜇𝜈(𝑐) −
1

2
𝑔𝜇𝜈(𝑐)𝑅(𝑐) = −𝜅𝐸𝑇𝜇𝜈(𝑐) (3) 

where the Ricci tensor R(c) is spacetime curvature, R(c) 

the Gaussian curvature, g(c) the spacetime metric, T(c) 

the energy-momentum tensor, and E the gravitational co-

efficient of Einstein field equation. 

Einstein’s Gravitational-Motion Equation: 

{
 
 

 
 d

2𝑥𝜇

d𝜏2
+ 𝛤𝛼𝛽

𝜇 (𝑐)
d𝑥𝛼

d𝜏

d𝑥𝛽

d𝜏
= 0   (𝜇 = 0,1,2,3)

𝛤𝛼𝛽
𝜇
=
1

2
𝑔𝜇𝜈 (

𝜕

𝜕𝑥𝛽
𝑔𝛼𝜈 +

𝜕

𝜕𝑥𝛼
𝑔𝜈𝛽 −

𝜕

𝜕𝑥
𝑔𝛽𝛼)

 (4) 

where  
 (c) is called Connection. 

Later, Einstein et al. [16] and Fock [17] successively 

proved that the field equation (Eq. (3)) and the motion 

equation (Eq. (4)) are equivalent. 

Of course, this does not negate the value and signifi-

cance of the coexistence of the field equation and the mo-

tion equation. The calibration of the coefficient E in Ein-

stein field equation needs both of them. 

2.2 Einstein’s Linearization Way: 

Weak-Field Approximation 

After the establishment of the gravitational-field equa-

tion (Eq. (3)) in form, the remaining issue Einstein faced 

was how to calibrate the gravitational coefficient E in it. 

In order to calibrate the coefficient E, Einstein needed 

to match his field equation with Newton’s law of universal 

gravitation in the form of Poisson equation. However, 

Poisson equation is a linear partial differential equation, 

and Einstein field equation is nonlinear. It is difficult for 

Einstein to match his field equation with Poisson equation, 

and moreover, to solve and calibrate his field equation. 

Thus, Einstein conceived a linearization way, that is, 
the logical way of weak-field approximation. 

Einstein envisioned that the curved spacetime of a 

weak gravitational field should tend to be flat, so that his 

field equation could be linearized in a weak gravitational 

field, and the metric g(c) of curved spacetime could be 

decomposed into the flat metric =diag(+1,−1,−1,−1) 

(i.e., Minkowski metric) and a curved metric h(c) 

(|h (c)|<<| |). Thus, the gravitational-field and gravita-

tional-motion equations could be linearized by weak-field 

approximation and matched with Newton’s law of univer-

sal gravitation in the form of Poisson equation, thereby cal-

ibrating the gravitational coefficients E. Moreover, the 

linearized field and motion equations are easy to solve. 

Actually, Einstein’s logical way of weak-field approx-

imation includes five hypotheses: 

(i) Weak Gravitational Field: Metric g=+h 
(|h |<<||), spacetime is approximately flat; 

(ii) Slow Speed: |v |<<c, the speed v of the observed 

object P is much lower than the speed of light c; 

(iii) Static Field: The spacetime metric g or h does 

not change over time; 

(iv) Spacetime Orthogonality gi0=g0i=0, the time axis 

x0 is perpendicular to the space axes xi (i=1,2,3); 

(v) Harmonic Coordinates: □x = 0 (=0,1,2,3). 

The logical way of weak-field approximation is a type 

of linearization theory developed by Einstein specifically 

for his theory of general relativity. The linearization of 

field or motion equation can be referred to as weak-field 

linearization, and the calibration of the gravitational coef-

ficients E can be referred to as weak-field calibration. 

2.3 The Weak-Field Calibration 

for Einstein’s Gravitational Coefficient 

There is no direct corresponding relationship between 

Einstein field equation and Newton’s law of universal-

gravitation. Therefore, Einstein had to connect the two 

through weak-field approximation, so that he could cali-

brate the gravitational coefficient E in his field equation. 

Weak-Field Linearization 

of Motion Equation: 

Einstein’s gravitational-motion equation (Eq. (4)) de-

scribes the motion trajectory of the observed object in the 

4d curved spacetime of gravitational field, a geodesic line, 

which is connected to the connection  
, and the con-

nection  
 is connected to the metric g. 

Under the hypotheses of weak field, the curved 4d ge-

odesic line is approximately linearized and split into 1d 

time and the straight line in 3d Euclidean space: 

{
 
 

 
 d

2𝑡

d𝜏2
= 0  (𝑡 = 𝑥

0

𝑐⁄ )

d2𝑥𝑖

d𝑡2
= −

𝑐2

2
∇𝑖ℎ00    (∇𝑖=

𝜕

𝜕𝑥𝑖
;  𝑖 = 1,2,3)

 (5) 

where  is Einstein’s standard time, t Einstein’s coordinate 

time, and h00 the 00-element of Einstein’s curved metric 

h(c). 

By comparing Newton’s law of universal gravitation 
(Eq. (1)) and the straight line in Einstein’s motion equation 

(Eq. (5)) of weak-field linearization, it can be obtained that 

ℎ00(𝑐) =
2𝜒

𝑐2
    and    𝑔00(𝑐) = 1 +

2𝜒

𝑐2
 (6) 
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In this way, the curved metric 00-element h00 in weak 

gravitational field is linked to the Newtonian gravitational 

potential  : h00 . 

Weak-Field Linearization 

of Field Equation: 

Einstein’s gravitational-field equation (Eq. (3)) de-

scribes the relationship between the curvature R(c) of 4d 

gravitational spacetime and the energy-momentum tensor 

T(c) of matter. 

Under the hypotheses of weak field, Einstein field 

equation (Eq. (3)) can be approximated as the following 

linearized relation: 

𝑅𝜇𝜈(𝑐) =
1

2
□ℎ𝜇𝜈(𝑐)

              = −𝜅𝐸 (𝑇𝜇𝜈(𝑐) −
1

2
𝑔𝜇𝜈(𝑐)𝑇(𝑐))

 (7) 

where the energy-momentum tensor T(c)=uu, u= 

dx/d (=0,1,2,3) is the 4d speed, in the case of weak 

field, u(c,0,0,0), T(c) reduces to T00=T (c)c2 (T(c) 

is the trace of T(c)), R(c)ET(c), and the d’ Alembert 

operator □=2/c2 t− reduces to (−)=−2. 

Thus, the field equation (Eq. (7)) reduces to 

∇2𝑔00(𝑐) = ∇
2ℎ00(𝑐) = 𝐸𝜌𝑐

2 (8) 

In this way, the curved metric 00-element h00 in weak 

gravitational field is linked to the gravitational coefficient 

E of Einstein field equation (Eq. (3)): h00E. 

Weak-Field Calibration 

of the Gravitational Coefficient E: 

Substituting h00 in Eq. (6) into Eq. (8), it can be ob-

tained that 

∇2 =
1

2
𝐸𝜌𝑐

4 (9) 

By comparing Eq. (9) with the Poisson-equation form 

of Newton’s universal-gravitation law (Eq. (2)), the coef-

ficient E of Einstein field equation can be calibrated as 

𝜅𝐸 =
8𝜋𝐺

𝑐4⁄  (10) 

In a sense, the calibration of the coefficient E in Ein-

stein gravitational-field equation represents the establish-

ment of Einstein’s theory of general relativity. 

2.4 The Weak-Field Delayed Solution 

of Einstein Field Equation 

Newton’s law of universal gravitation brought signifi-

cant discoveries to human being’s physics: there exists 

gravitational interaction between matter and matter. 

So, what about Einstein’s gravitational-field equation? 

Answering this question requires solving Einstein’s 

gravitational-field equation. 

The left-hand end of Einstein field equation (Eq. (3)) 

is usually defined or labeled as the tensor G (c), known 

as the Einstein tensor. Then, Einstein field equation can be 

succinctly written as 

𝐺𝜇𝜈(𝑐) = −𝜅𝐸𝑇𝜇𝜈(𝑐)

(𝐺𝜇𝜈(𝑐) ≡ 𝑅𝜇𝜈(𝑐) −
1

2
𝑔𝜇𝜈(𝑐)𝑅(𝑐))

 (11) 

Based on Einstein’s logic of weak-field approxima-

tion, under the conditions of weak field, g(c) , 

R(c)□h(c) /2, and R(c)□h(c)/2. Thus, the tensor of 

metric perturbation can be defined as 

ℎ𝜇𝜈
~
(𝑐) ≡ ℎ𝜇𝜈(𝑐) −

1

2
𝜂𝜇𝜈ℎ(𝑐)   (ℎ ≡ 𝜂

𝜇𝜈ℎ𝜇𝜈) (12) 

As shown in Eq. (6), in the weak-field case of 

g(c)=+h(c) (|h |<<| |), the curved metric 

h(c) represents the Newtonian gravitational potential  

and is a small quantity. The so-called metric perturbation 

h
~
 (c) means that the flat spacetime represented by the 

Minkowski metric  is slightly perturbed by the Newto-

nian gravitational potential , resulting in ripples. 

Thus, under the conditions of weak-field approxima-

tion, the Einstein tensor G (c) can be defined by the tensor 

h
~
 (c) of metric perturbation, and Einstein field equation 

(Eq. (11)) can be expressed by h
~
 (c) as 

𝐺𝜇𝜈(𝑐) ≡
1

2
□ℎ𝜇𝜈

~
(𝑐) = −𝜅𝐸𝑇𝜇𝜈(𝑐) (13) 

and the coordinate conditions of the corresponding field 

equation are reduced to 

ℎ𝜇𝛼
~’
𝛼
(𝑐) =

𝜕

𝜕𝑥𝛼
ℎ𝜇𝛼
~
(𝑐) = 0 (14) 

Einstein’s gravitational-field equation (Eq. (13)) of 

weak-field linearization that satisfies the coordinate con-

dition of Eq. (14) has the following solution: 

ℎ𝜇
~
(𝑡, 𝑥𝑖 , 𝑐) = −

𝜅𝐸
2𝜋
∫
𝑇𝜇𝜈 (𝑡 −

d
𝑐 , 𝑥

𝑖, 𝑐)

|𝑥𝑖 − 𝑥𝑖|
𝑑3𝑥𝑖 (15) 

where the integration domain is the 3d space occupied by 

the gravitational source, xi (i=1,2,3) the observer’s coordi-

nate, xi (i=1,2,3) the distribution coordinate of the gravi-

tational matter, d=|xi−xi| the distance between the observ-

ing point xi and the observed point xi, and h
~
(t, xi,c) the 

metric perturbation of the observing point xi at time t. 

This is the delayed integral formula of Einstein’s grav-

itational-field equation. 

It is puzzling that, on the one hand, Einstein geome-

trized the gravitational effect, believing that gravitational 

spacetime is curved and denying the objective existence of 

gravity or gravitation; on the other hand, the delayed solu-

tion of Einstein field equation suggests that there exists 

gravity or gravitational radiation in the physical world. 

Einstein believed that the energy-momentum tensor 

T(t−d/c,xi,c) in Eq. (15) represents the gravitational 

source, while t−d/c represents the time delay of the gravi-

tational interaction from xi to xi. 

Thus, Einstein decided that the speed of gravitational 
radiation is the speed of light c. 

At this point, the speed of gravitational radiation 

seemed to have been identified, however, the concept of 

Gravitational Wave had not yet been formed. 
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2.5 Einstein’s Wave Equation 

and Gravitational Waves 

Under the conditions of weak-field approximation, the 

energy-momentum tensor T(c) as the gravitational 

source tends to zero: T(c)0; the weak-field linearized 

gravitational-field equation (Eq. (13)) is reduced to the 

vacuum form of field equation: □h
~
(c)0. According to 

the definitions of the d’ Alembert operator “□” and the La-

place operator “2” of the optical observation agent OA(c) 

(see Chapter 5 of the 1st IOR volume in Observational Rel-

ativity [1-4]), it holds true that 

∇2ℎ𝜇
~
(𝑐) −

1

𝑐2
𝜕2

𝜕𝑡2
ℎ𝜇
~
(𝑐) = 0 (16) 

This is Einstein’s wave equation. 

Hendry observed [15]: “This is a crucial outcome.” 

Equation (16) is exactly the mathematical form of a 

wave, a typical wave equation, where the tensor of metric 

perturbation tensor h
~
(c) is the wave function, and c is 

the wave speed of h
~
(c). From Eq. (6) and Eq. (12), 

h
~
 (c), like the curved metric h(c), is linked to the New-

tonian gravitational potential =−GM/r. Accordingly, 

Einstein decided that h
~
(c) must be the wave of gravita-

tional radiation, and could be called a gravitational wave; 

moreover, gravitational radiation or gravitational waves 

must propagate at the speed of light c. 

Thus, Einstein’s concept of Gravitational Wave and 

Einstein’s prediction of gravitational waves were born. 

Afterwards, analogous to the quantization of electro-

magnetic waves, gravitational waves are quantized; analo-

gous to the concept of photon as the mediator of electro-

magnetic interaction, physics introduces the concept of 

Graviton as the mediator of gravitational interaction. Ac-

cording to Einstein’s theory of special relativity, a matter 

particle moving at the speed of light must have no rest 

mass. Thus, the graviton is set as a type of elementary par-

ticle of spin 2 with no rest mass. 

However, as stated in OR Serial Report 2, all matter 

particles have the rest mass of their own. Both photons and 

gravitons must possess their objective and real rest mass. 

The theory of OR does not doubt the objective exist-

ence of gravitational waves and gravitons. 

Later, we will deduce the GOR wave equation of the 

general observation agent OA(), and then, will clarify 

that the wave in Einstein’s wave equation is not a gravita-

tional wave, but the information wave of the optical agent 

OA(c), that is, light or an electromagnetic wave. 

3 LIGO Project: 

Detecting Gravitational Waves 

Following the empirical principles of physics, after 

gravitational waves were predicted theoretically, what 

must be done is to detect gravitational waves, verify their 

objective existence, and determine their speed. 

Einstein’s three major predictions based on his theory 

of general relativity, the gravitational redshift of light and 

the gravitational deflection of light as well as the perihe-

lion precession of Mercury, seemed to have been validated 

and supported by observations and experiments. 

Then, Einstein’s prediction of gravitational waves be-

came the last missing piece of the puzzle in the empirical 

basis of Einstein’s theory of general relativity. 

Reviewing the history of detecting gravitational waves 

and re-examining the design scheme and detection princi-

ple of LIGO detector can help us correctly recognize 

LIGO’s detection of gravitational wave. Finally, we will 

find out that both Einstein’s prediction of gravitational 

waves and LIGO’s detection of gravitational waves are 

seemingly right but in fact wrong. 

3.1 Early Gravitational-Wave Detection 

The objective existence of gravity and gravitational ra-

diation should have been evident. 

We can all feel the effect of the earth’s gravity on our 

bodies. The gravitational radiation or gravitational waves 

from the moon and sun continuously make waves in the 

earth’s oceans, causing the tides to rise and fall. When we 

use a balance to measure the weight of an apple, we have 

more reason than LIGO to claim: “We have detected the 

gravitational wave!” However, it does not come from deep 

space, but from our own planet, not related with the so-

called binary black-hole systems and their mergers. 

This is more real than LIGO’s detection! 

However, for physicists, detecting gravitational waves 

seems to be a highly challenging task and tedious scholas-

tic philosophy. 

our ears can perceive sound waves; our eyes can per-

ceive light waves. The sonar invented by mankind has 

greatly expanded the observation frequency band of sound 

waves, including underwater sound; the radar invented by 

mankind has greatly expanded the observation frequency 

band of electromagnetic waves, including long waves far 

beyond infrared and short waves far beyond ultraviolet. 

However, we cannot hear or see gravitational waves; we 

lack instruments and equipment for observing or detecting 

gravitational waves. 

After Einstein’s prediction of gravitational waves in 

1916, physicists had failed to come up with a specific 

scheme for detecting gravitational waves for forty years. 

Until 1955, British physicist Pirani proposed that gravita-

tional waves could be detected by testing the change in dis-

tance between two small-mass objects [18]. Based on Ein-

stein’s theory of general relativity, Pirani proved that, if 

gravitational waves passed between two objects, the dis-

tance between the two objects would change. 

Inspired by Pirani, Weber designed and manufactured 

a resonant bar, called Weber bar [19]. In 1968, Weber an-

nounced that his resonant bar had detected gravitational 

waves [20,21]. However, numerous repeated experiments 

imitating Weber bar afterwards failed to detect gravita-

tional waves. The conclusion was that the Weber bar was 

too short and its sensitivity is not sufficient to detect grav-

itational waves. 

It should be pointed out that, in fact, the principle de-

sign of LIGO’s gravitational-wave detector has also follow 

and adopt Pirani’s scheme. 

3.2 LIGO Detector: Principle Scheme 
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The mission of LIGO is to detect gravitational radia-

tion or gravitational waves, verifying Einstein’s prediction 

of gravitational waves. 

The prototype of LIGO was created by Professor 

Wesis of the Massachusetts Institute of Technology. 

In the 1970s, Wesis designed a laser interferometer for 

detecting gravitational waves, similar to the Michelson in-

terferometer [22] that was used by Michelson and Morley in 

1887 to detect the ether. Although the Michelson-Morley 

experiment did not detect the ether, it led to the establish-

ment of the principle of the invariance of light speed, and 

finally, to the establishment of Einstein’s theory of relativ-

ity, both the special and the general. 

The basic structure of the LIGO detection system is 

depicted in Fig. 1(a), and its basic principle is rooted from 

Pirani’s theory [18]: gravitational waves sweeping over two 

small-mass objects can cause a change in the spatial dis-

tance between the two objects. 

In fact, the basic principle of Weber bar [19] was also 

rooted in Pirani’s theory. But Weber bars were too short, 

and the physical effect of its stretching and contracting 

were too limited to sense or detect gravitational waves 

sweeping over Weber bar. 

In terms of system structure, the LIGO detector is an 

imitation of the Michelson interferometer: the core con-

sists of two perpendicular laser arms (X and Y), that is, the 

Fabry-Pérot vacuum resonant cavities, each with a length 

of L=4000 m and two test-mass bodies (TM) at the both 

ends. The laser travels back and forth between the two 

TMs in an F-P vacuum cavity multiple times, with an 

equivalent arm length of 1.12106 m, which is 5105 times 

that of a Weber bar. Therefore, the sensitivity of LIGO sys-

tem in detecting matter waves, including gravitational 

waves, is much higher than that of a Weber bar. 

In terms of work process, the LIGO detector is also an 

imitation of the Michelson interferometers: the laser 

source (LS) emits a monochromatic laser beam with stable 

frequency, which is split into two beams of equal intensity 

by the beam splitter (BS), one entering the X-arm and the 

other entering the Y-arm. Two laser beams travel 1.12106 

m in their respective F-P vacuum cavities, and then return 

to the beam splitter (BS). 

According to Einstein’s theory of general relativity 

and Pirani’s theory, when gravitational radiation or gravi-

tational waves asymmetrically sweep over the LIGO de-

tector, the stretching and contracting rates of the X and Y-

arms are different, so as to result in the optical-path differ-

ence between the two laser beams and generate interfer-

ence fringes. In this way, LIGO’s photodetector PD can 

record relevant information about gravitational radiation 

or gravitational waves. 

This is the basic principle of the LIGO detector. 

 

Figure 1 LIGO Detector: Architecture and Principle 

Annotations (a) LIGO Detection System. (1) LS: Laser source, emitting monochromatic laser with stable fre-

quency; (2) BS: Beam splitter, splitting the laser into two beams, one entering the X-arm and the other entering 

the Y-arm (X and Y perpendicular to each other); (3) F-P vacuum resonant cavity with the test mass TM at each 

ends: The laser travels back and forth between the tow TMs, and the equivalent length of a laser arm can reach 

1.12106 m; (4) Laser interference: the two laser beams return to BS to interfere with each other; (5) PD: Photo-

detector, recording laser interference fringes and triggering the LIGO detector. 

Annotations (b) LIGO Trilateration. LIGO built two base stations, Hanford station and Livingston station in 

the United States, attempting to determine the direction and distance of gravitational-wave sources based on 

trilateration method, and then determine the speed of gravitational waves. 

In 1991, Massachusetts Institute of Technology and 

California Institute of Technology, with support from the 

National Science Foundation, officially began joint con-

struction of the LIGO detection system. As depicted in Fig. 

1(b), in order to determine the direction and distance of the 

gravitational-wave sources and to measure the speed of 

gravitational waves based on trilateration method, LIGO 

constructed two base stations: the Hanford station located 
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in Washington State, USA, and the Livingston station lo-

cated in Louisiana, USA, with a distance of about 3002 km 

and an optical path of about 10ms. 

LIGO was completed at the end of 1999. Perhaps, due 

to the failure to detect gravitational waves after its com-

pletion, LIGO underwent an upgrade from 2005 to 2007, 

called Advanced LIGO. Afterwards, LIGO developed into 

an international scientific alliance of detecting gravita-

tional waves, that is, LIGO Scientific Collaboration 

(LSC). In 2007, the Virgo station built by the European 

Gravitational Wave Observatory was connected to LIGO’s 

Hanford and Livingston stations for parallel operation. 

Gradually, almost all observatories around the world have 

participated in LSC’s activities of detecting gravitational 

waves, conducting the so-called all-round multi messenger 

detection of gravitational waves. 

It should be pointed out that LIGO and Pirani’s detec-

tion schemes of gravitational waves based on Einstein’s 

theory of general relativity have theoretical flaws. As clar-

ified by the theory of OR [1-4], Einstein’s theory of relativ-

ity does not represent the objective physical reality, and 

Einstein’s theory of general relativity does not represent 

the objective gravitational interaction. 

According to the theory of OR, spacetime, whether 

gravitational or inertial, neither stretches nor bends. There-

fore, the X and Y-arms of LIGO detectors never stretch or 

contract. However, the invasion of matter or matter waves 

including electromagnetic and gravitational must produce 

corresponding physical effects. Once matter or matter 

waves asymmetrically invades LIGO’s F-P vacuum cavi-

ties must result in a speed difference and an equivalent op-

tical-path difference between the laser beams in the X and 

Y-arms, leaving non-strictly speaking or unstable laser in-

terference patterns on LIGO’s photodetector PD, such as 

amplitude modulated signals, optical beat frequency, and 

transient superposition phenomena. 

In fact, any matter or matter waves invading the F-P 

vacuum cavities of LIGO detector must cause varying de-

grees of changes in the speeds of the laser beams in the F-

P vacuum cavities. Therefore, LIGO is more like a detector 

for all matter systems or matter waves, rather than a detec-

tor only for gravitational waves. 

3.3 LIGO’s Detecting Targets: Binary Black Holes 

To detect gravitational waves, LIGIO needs gravita-

tional-wave sources as the detecting targets. 

According to Newton’s law of universal gravitation, 

all matter particles or matter systems attract each other. So, 

any material object, including the sun, earth, moon, an ap-

ple, or even a photon, is a source of gravitational radiation 

or gravitational waves, and can be employed as LIGO’s 

detecting target. 

An apple is of a small mass and cannot compare to a 

massive celestial body; however, it can get close enough 

to the LIGO detector. According to the inverse square law 
of universal gravitation, in theory, if an apple is close 

enough to the LIGO detector, the gravitational wave radi-

ated by the apple may be sufficient to trigger the LIGO 

detector. How about a train close enough to be parallel to 

LIGO’s X-arm? Can the gravitational wave radiated by the 

train trigger the LIGO detector? Why cannot the gravita-

tional waves radiated by the earth, the closest celestial 

body to the LIGO detector, trigger the LIGO detector? The 

moon is the closest celestial body to the earth; the sun is 

the closest star to the earth. Why can the gravitational 

waves radiated by the moon and sun be sensed by the 

earth’s oceans, making waves in the oceans but failing to 

trigger the LIGO detector? 

Of course, LIGO must have conducted extensive cal-

culations to decide LIGO’s detecting targets. 

It seems that, from the beginning, LIGO has been tar-

geting double black-hole systems as its detecting targets, 

hoping that they can erupt strong enough gravitational 

waves when they merge. 

This story should start with the little green men [23]. 

LIGO’s physicists believe that detecting gravitational 

radiation or gravitational waves requires massive celestial 

bodies as the sources of gravitational waves. 

Heaven bless LIGO. The development of radio astron-

omy has broadened the horizons of mankind. Armed with 

a radio telescope, in 1967, Bell discovered the first pulsar 
[23,24]: PSR1919+21; in 1974, Hulse and Taylor discovered 

the first binary pulsar [25,26]: PSR1913+16. 

Pulsars are considered to be high-speed spinning neu-

tron stars with a material density second only to black 

holes. A binary pulsar is a binary star system in which a 

pulsar and a companion star orbit each other. If the com-

panion star is also a pulsar, it is called a double pulsar. 

It was soon claimed that [27-29], according to Einstein’s 

theory of general relativity, pulsar stars would lose their 

energy due to gravitational radiation, causing their orbits 

to spiral approach and the pulse period to gradually 

shorten. For this reason, Professor Taylor has been observ-

ing PSR1913+16 for decades [30]. It is said that Taylor’s 

observations are precisely consistent with theoretical pre-

dictions, with a difference of only 0.4%. 

So, physicists further speculate that binary pulsars will 

eventually merge, explode violently, and erupt high-en-

ergy gravitational waves outward. 

However, binary pulsars seem not ideal enough: they 

are too far away from the earth, and their gravitational-ra-

diation intensity decays according to the inverse square 

law of distance, which cannot necessarily trigger the LIGO 

detector. Thus, LIGO had to pray to black holes, transform 

binary pulsars into binary black holes and even double 

black holes, and point LIGO’s detecting targets towards 

the mergers of binary black hole systems [31,32]. 

The issues worth thinking about are 

(1) Does the universe really have binary black holes? 

(2) Even if there are binary black holes in the uni-

verse, even if they will merge, can all the matter 

erupted by them really be transformed into gravi-

tational waves, and can the gravitational waves re-

ally erupted by them trigger the LIGO detector on 

the distant earth? 

3.4 LIGO’s Discovering Gravitational Waves 

On Feb. 11, 2016, LIGO officially announced that [11], 

at 5:51 Eastern Time on Sep. 14, 2015, the LIGO detector 
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detected a gravitational wave for the first time, denoted as 

GW150914. LIGO is convinced that GW150914 is the 

product of the merge of a double black hole in deep space 

that LIGO anticipated. 

From GW150914’s triggering the LIGO detector to 

LIGO’s officially announcing the discovery, LIGO expe-

rienced 150 days of silence. So, what was LIGO doing dur-

ing these 150 days? 

Optical telescopes represent optical astronomy; radio 

telescopes represent radio astronomy. Some physicists 

believe that the LIGO detector has opened up gravitational 

wave astronomy [33]. However, as shown in Fig. 2, unlike 

optical astronomy which allows intuitively visual observa-

tion with the eye, LIGO detectors are similar to radio tele-

scopes and radio astronomy: half listening, half guessing; 

half believing and half doubting, seemingly right but in 

fact wrong. 

As depicted in Fig. 2 [34,35]: Fig. 2(a) is LIGO’s Lis-

tening; Fig. 2(b) is LIGO’s Guessing. 

 

Figure 2 GW150914: Half Listening and Half Guessing 

Annotations (a) The First Half: LIGO’s Listening. All the objective and real observation data that LIGO can 

provide: (a1) the observation data of Hanford station; (a2) the observation data of Livingston station. 

Annotations (b) The Second Half: LIGO’s Guessing. Constructing the dynamics model of binary star systems 

based on Einstein’s theory of relativity, guessing the source of the gravitational wave GW150914 based on 

LIGO’s listening, and matching the suitable star system based on computer simulation: (b1) the computer-simu-

lation data based on Hanford’s listening; (b2) the computer-simulation data based on Livingston’s listening; (b3) 

the successfully matched double black hole of GW150914. 

LIGO’s Evidence: The computer-simulation data matches well with the interference pattern on PD. 

What LIGO does during the 150-day silence period is 

to guess: What does the interference pattern presented on 

LIGO’s photodetector PD represent? 

It seems certain that LIGO’s Hanford and Livingston 

stations did hear a bird chirp on Sep. 14, 2015 [36,37]. How-

ever, LIGO was not sure what the bird GW150914 was, 

where it was, and how far away it was from the earth. 

There are too many unknowns in the universe for man-

kind. The interference pattern presented on LIGO’s photo-

detector PD could have had an infinite number of solu-

tions. However, LIGO has always aimed its detection tar-

gets at binary black-hole celestial bodies. Therefore, phys-

icists have constructed the evolutionary model of binary 

star systems based on Einstein’s theory of relativity, de-

veloped numerical relativity, and employed numerical-cal-

culation method and virtual-reality technology to deduce 

the evolution of binary stars or binary black holes on 

LIGO’s supercomputers. 

It can be imagined that there must be countless binary 

star or black-hole models stored in LIGO’s supercom-

puter: just like the example depicted in Fig. 2, there is al-

ways a model that is suitable for the trigger signal GW 

150914 or another GWxxxxxx. LIGO can debug and 

match their binary star or black-hole models based on the 

observational data or signals of triggering the LIGO detec-

tor. Such high-dimensional models naturally have suffi-

cient parameters for debugging. This is very similar to the 

ringtoss game on street corners: the interference fringes 

leaving on the photodetector PD and triggering the LIGO 

detector are the rings and the binary star or black-hole 

models are the dolls. 

GW150914 shown in Fig. 2, as the first so-called grav-

itational wave detected by LIGO, took 150 days and even-

tually, was tossed at or matched a binary black-hole model 

that is located about 13 billion light-years away from the 

earth, with a primary star of about 36 suns and a secondary 

star of about 31 suns. The mass of the merged black hole 

is about 63 suns, and the radiated energy is about 4 suns. 

So far, LIGO has announced that it has detected over 

500 cases of gravitational waves. LIGO believes that these 
gravitational waves all originated from the mergers of bi-

nary stars or black holes: the vast majority being double 

black holes, a few binary black holes, a very few binary 

neutron stars, and one or two uncertain. 
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The theory of OR has clarified that the energy and 

mass of matter are independent of each other; Einstein for-

mula E=mc2 is only an integral constant of the kinetic-en-

ergy integral formula of the object m, and is not the objec-

tive and real energy of matter (see Chapter 5 of the 1st vol-

ume IOR in Observational Relativity [1-4]). Therefore, it is 

incorrect that LIGO transforms the erupted mass of a bi-

nary star or black hole into the erupted energy based on 

Einstein’s so-called mass-energy relation E=mc2, let along 

that of gravitational waves. 

It should be pointed out that the merger of a binary star 

or black hole must erupt not only energy but also mass, 

and that the erupted energy can take various forms, includ-

ing electromagnetic radiation, not necessarily just gravita-

tional waves. 

3.5 The Speed of LIGO’s Gravitational Waves 

According to the delayed integral formula (Eq. (15)) 

and wave equation (Eq. (16)) of Einstein’s metric pertur-

bation tensor h
~
(c) (Eq. (12)), if the wave in Einstein’s 

wave equation were indeed a gravitational wave, then the 

speed of gravitational radiation or gravitational waves 

must be the speed of light c. 

Calculating or predicting the speed of gravitational 

waves theoretically is one thing, whereas measuring the 

speed of gravitational waves through observation and ex-

periment is quite another. 

Mankind has invented controllable sources of electro-

magnetic radiation and mastered the technology of meas-

uring the speed of electromagnetic radiation and light. 

However, mankind has no controllable source of gravita-

tional radiation, and experimental physicists have no idea 

how to measure the speed of gravitational radiation or 

gravitational waves. 

LIGO claims to have detected gravitational waves, and 

the ocean has also done. But neither LIGO nor the ocean 

can determine the speed of gravitational waves. 

Originally, LIGO attempted to use trilateration method 

to determine the speed of gravitational waves. For this pur-

pose, LIGO established Hanford and Livingston base sta-

tions. However, due to various factors such as difficulty in 

locating gravitational wave sources and difficulty in cali-

brating the clocks of the two base stations, the trilateration 

method is not effective as expected. 

Then, LIGO turned to the so-called Electromagnetic 

Counterparts of gravitational waves [38-40]. On Aug. 17, 

2017, the LIGO and Virgo detectors detected the first mer-

ger event of binary neutron star: GW170817. Afterwards, 

in just 1.7 seconds, the Fermi Gamma-Ray Burst Monitor 

and the International Gamma Ray Astrophysics Labora-

tory detected a gamma-ray burst GRB170817A coming 

from the same celestial region as GW170817 [41,42]. In the 

following weeks, observatories around the world succes-

sively reported that they had detected electromagnetic 

matter or waves with different frequencies or bands sweep-

ing over the earth that appeared to be from the same celes-
tial region as GW170817. 

Accordingly, LIGO believes that [42], since the gravi-

tational wave GW170817 is throughout the entire journey 

accompanied by electromagnetic wave GRB170817A, the 

speed of gravitational waves must be the speed of light. 

LIGO selected GW170817 and GRB170817A as sam-

ples for calibrating the speed of gravitational waves [42]: the 

luminosity distance between the binary neutron star and 

the earth is DL=26 Mpc, approximately 85 million light-

years; GW170817 is a gravitational wave with the speed 

; GRB170817A is an electromagnetic wave with the 

speed vEM=c. The relative difference between the gravita-

tional-wave speed  and the electromagnetic-wave speed 

vEM is defined as v/vEMt/T, where v=−vEM, t= 

T−TG, T=D/vEM was the travel time of GRB170817A, and 

TG was the travel time of GW170817. If the peak signal of 

GW170817 and the first gamma photon of GRB170817A 

departed simultaneously, then t1.740.05s,  >vEM, 

and v/vEM may take the upper-limit value; if GRB 

170817A departed 10 seconds later than GW170817, then 

t  1.74−10=−8.26 s,  <vEM, v/vEM may take the lower-

limit value. 

Thus, the relative difference v/vEM satisfies [42]: 

−3 × 10−15 ≤
Δ𝑣

𝑣
EM

≤ +7 × 10−16   (𝑣
EM
≡ 𝑐) (17) 

This suggests that the gravitational-wave speed  is 

precisely equivalent to the speed of light c. 

However, it is worth thinking that, if the speed of grav-

itational waves were the speed of light, could gravitational 

waves still escape from black holes, or could black holes 

still gravitationally interact with the external world? 

In 2017, Weiss, Barish and Thorne, the main members 

of the LIGO team, were awarded the Nobel Prize in Phys-

ics for their contributions to gravitational-wave detection. 

At this point, LIGO seemed to have achieved great suc-

cess, and the sacred and inviolable status of Einstein’s rel-

ativity theory seemed to have further been consolidated. 

So, what exactly did the LIGO detector detect? Is the 

speed of gravitational waves really the speed of light? 

Such issues will be discussed in Sec. 7 and Sec. 8. 

4 The Information Waves 

in Physical Observation 

Information Wave is one of the most important con-

cepts in the theory of OR (see Chapter 1 of the 1st volume 

IOR in Observational Relativity [1-4]). In particular, OR’s 

Information Waves are interwoven with Einstein’s 

Gravitational Waves in this article (OR Serial Report 3). 

As the author of OR repeatedly emphasized, the theory 

of OR is not designed and manufactured. It is just a scien-

tific discovery, in a sense, an accident. 

The theory of OR has discovered that all theoretical 

systems or spacetime models in human being’s physics are 

linked to specific observational agents and media, and 

must be branded with observation. This is the origin of the 

name Observational Relativity (OR). 

Understanding the concepts of Observation Agent 

and Information Wave of OR helps us comprehend New-

tonian mechanics and Einstein’s theory relativity, and par-

ticularly, helps us comprehend the quiddity of Einstein’s 

prediction of gravitational waves. 



OR Serial Report 3: Einstein's Prediction on Gravitational Wave is an Error 
 

OR page-10 

4.1 The Observation Agents of OR: 

Information Waves and Informons 

Observation is to sense or perceive the objectively 

physical world and obtain the information about observed 

objects. The information of observed objects must be 

transmitted by a certain observation medium at a certain 

speed from observed objects to observers, so that observ-

ers can perceive observed objects. 

Observation Agent is the most important concept in 

theory of OR, which the concepts of Information Wave 

and Informon are related to. 

Definition 4.1 Observation Agent: An observation 

agent OA() or observation system (P,M(),O) employs a 

certain observation medium M() with a certain speed  
to transmit the information about the observed object P to 

the observer O, in which the matter wave of M() trans-

mitting observed information is referred to as the infor-

mation wave of OA(), and the matter particles of M() is 

referred to as the informons of OA(). 

Železnikar ever employed Informon to refer to an in-

formation entity and analogized it with an electron [43]. 

In theory, all forms of matter motion, not just light or 

photons, can serve as observation media to transmit ob-

served information for observers; in particular, the speed 

 of the information wave of M() or OA() transmitting 

observed information can be any value: 0<<;→. 

The ear is the human acoustic agent OA(vS) (= 

vS340 m/s); the eye is the human optical agent OA(c) 

(=c). In the theory of OR, OA() (0<<;→) is re-

ferred to as the General Observation Agent. 

In the objectively physical world, the speeds of all 

matter-motion forms are finite or limited. Therefore, all 

observation agents that mankind can employ must have the 

observational locality (OA() <): its speed   of in-

formation wave is limited. In other words, mankind’s per-

ception and cognition of the objective world do not repre-

sent the objectively physical reality. 

All theoretical systems or spacetime models of human 

being’s physics, including Galilean doctrine, Newtonian 

mechanics, and Einstein’s theory of relativity, have the 

specific observational agents of their own. 

4.2 Newton’s OA and Einstein’s OA(c) 

Newton and Einstein did not realize that their theories 

were linked to specific observation agents. 

The theory of OR has clarified that Einstein’s theory 

of relativity, both the special and the general, is the theory 

of optical observation with the observation agent OA(c), 

which has the observational locality (=c<). Therefore, 

Einstein’s theory of relativity only presents us with an op-

tical image of the physical world, and does not represent 

the objectively physical world. 

Galilean doctrine and Newtonian mechanics are the 

theories of idealized observation with the idealized obser-
vation agent OA; the speed  of the information wave of 

OA is idealized to infinity: →, and therefore, OA has 

no the observational locality. So, the Galilean transfor-

mation and the Galilean law of speed addition, as well as, 

Newton’s inertial mechanics and Newton’s theory of 

universal gravitation, present us with the true portrayal of 

the objectively physical world. 

As clarified in OR Serial Report 1: as the theory of the 

general observation agent OA() (0<<;→), the the-

ory of OR has generalized and unified Newtonian mechan-

ics and Einstein relativity theory. As →c, the OR iner-

tial-spacetime transformation strictly converges to the Lo-

rentz transformation, the theory of IOR is strictly reduced 

to Einstein’s theory of special relativity, and the theory of 

GOR is strictly reduced to Einstein’s theory of general rel-

ativity. As →, the OR inertial spacetime transfor-

mation strictly converges to the Galilean transformation, 

the theory of IOR is strictly reduced to Newton’s inertial 

mechanics, and the theory of GOR is strictly reduced to 

Newton’s theory of universal gravitation. So, the theory of 

OR is isomorphically consistent to both Newtonian me-

chanics and Einstein relativity theory. This, from one as-

pect, confirms the logical consistency and theoretical cor-

rectness of the theory of OR. 

In this way, readers must be able to understand that the 

general observation agent OA() (0<<;→) plays an 

extremely important role in the theory of OR. The core of 

the observation agent OA() is the observation medium 

M(), or the information wave transmitting observed in-

formation at a certain speed  that is an important physical 

quantity: the information-wave speed  of OA(). 

So, do the theoretical systems of human being’s phys-

ics, including Newtonian mechanics and Einstein relativity 

theory, really have information waves that transmit ob-

served information in observed spacetime? 

4.3 IOR Information Waves: To Transmit 

Inertial-Spacetime Information 

The concept of Information Wave originated from 

the inertial theory of OR, i.e., the theory of IOR, which is 

that of the general observational agent OA() (0<<; 

→). 

Based on the definition of OR time, the IOR relativ-

istic factor ()=dt/d of the general observation agent 

OA() in inertial spacetime has obtained two forms: 

(1) The Wave-Like Form: ()= f() /fo; 

(2) The Particle-Like Form:  ()=m() /mo. 

This reflects the observational wave-particle duality of 

matter motion in inertial spacetime. 

According to the theory of IOR, in the sense of wave-

particle duality, as a matter particle, the observed object P 

in inertial spacetime observed by OA() should have its 

kinetic energy K()=E()−Eo()=(m()−mo)2 and mo-

mentum p()=m()v; as a matter wave, the observed ob-

ject P should have its phase speed vp and group speed vg, 

in addition to its particle speed v as a matter particle,. 

Combining the particle-like form  =m() /mo with the 

wave-like form  = f() /fo of the IOR relativistic factor 

()=dt/d, the theory of IOR has derived the relations of 

the matter waves observed by OA() (see Chapter 6 of the 
1st volume IOR in Observational Relativity [1-4]): 

{
 𝐸() = ℎ𝑓()

 𝑝() = ℎ/()
and  { 

𝑣 = 𝑣g = 2/𝑣p
𝑓()() = 

 (18) 
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where  is the information-wave speed of the observation 

agent OA(), h=hc/ the general Planck constant, and 

f() and  () the equivalent (observational) frequency and 

wavelength of the object P as a matter wave, respectively. 

Equation (18) suggests that the IOR matter waves, the 

so-called general de Broglie waves, depend on observa-

tion, depend on the observation agent OA() (0<<), 

depend on the speed  of the information wave of OA(), 

and therefore, they are not the objectively existing matter 

waves, but the information wave of OA(), the speed of 

which should naturally be the speed  of the information 

wave of OA(). Indeed, according to the IOR matter-wave 

relations (Eq. (18)), if an informon of OA() serves as the 

observed object P, then the particle speed of P as a particle 

is v=, the group speed vg of P as a wave is vg=v=, and 

the phase speed vp of P as a wave is vp=2/vg=. 

It is important to point out that E(), p() and v in the 

IOR relations of general de Broglie waves do not represent 

P itself, but the observed information loaded or carried by 

the information wave (a Carrier Wave, CW) of OA(), 

that is, the information about the energy, momentum, and 

speed of the observed object P. 

In particular, if →c, then Eq. (18) is strictly reduced 

to the relations of de Broglie matter wave: 

{
 𝐸(𝑐) = ℎ𝑓(𝑐)

 𝑝(𝑐) = ℎ/(𝑐)
and  { 

𝑣 = 𝑣g = 𝑐
2/𝑣p

𝑓(𝑐)(𝑐) = 𝑐
 (19) 

In this way, the theory of IOR has revealed the essence 

of de Broglie wave: de Broglie’s matter waves are not the 

inherent or objectively existing matter waves, but a special 

case of the IOR information waves, that is, the information 

wave of the optical agent OA(c) in inertial spacetime. 

The IOR matter-wave relations (Eq. (18)) proves that 

there are indeed information waves in the inertial space-

time of IOR that transmit observed information. 

4.4 GOR Information Waves: To Transmit 

Gravitational-Spacetime Information 

The gravitational theory of OR, i.e., the theory of 

GOR, which is also that of the general observational agent 

OA() (0<<; →). Like in the inertial spacetime of 

IOR, there are also information waves in the gravitational 

spacetime of GOR that transmit observed information. 

Based on his logic of weak-field approximation, Ein-

stein derived a wave equation from his gravitational-field 

equation (Eq. (16)), in which the wave travels at the speed 

c of light in vacuum. Since the wave function h
~
 is char-

acterized by the Newtonian gravitational potential  and 

the light speed c, Einstein believed that the metric pertur-

bation tensor h
~
 represents gravitational waves, and that 

the speed of gravitational waves is equivalent to the speed 

of light c. 

This is Einstein’s prediction of gravitational waves. 

However, the theory of OR has discovered that, just as 
de Broglie wave is not the objectively existing matter wave 

but the information wave of OA() transmitting observed 

information in the inertial spacetime of IOR, Einstein’s 

wave is not the objectively existing gravitational wave but 

the information wave of OA() transmitting observed 

information in the gravitational spacetime of GOR, the 

physical quantity  in Einstein’s wave function h
~
(c) 

does not represent the gravitational wave radiated by a 

matter system, but the information about gravitational 

spacetime loaded and carried by the information wave of 

the optical agent OA(c). So, the wave speed c in Einstein’s 

wave function h
~
(c) is not the speed of gravitational ra-

diation or gravitational waves, but the speed of the infor-

mation wave of the optical agent OA(c). 

This article (OR serial report 3) will analogize the 

logic of Einstein’s general relativity and the definition of 

Einstein’s metric-perturbation tensor h
~
(c), derive the 

delayed solution and wave equation of the GOR metric-

perturbation tensor h
~
(), and reveal the quiddity of Ein-

stein’s prediction of gravitational waves. 

5 The GOR Gravitational-Field Equation 

Einstein’s prediction of gravitational waves originated 

from Einstein’s gravitational-field equation (Eq. (3)): Ein-

stein’s delayed integral formula (Eq. (15)) is a weak-field 

approximation solution of Einstein field equation; Ein-

stein’s wave equation (Eq. (16)) is the weak-field lineari-

zation of Einstein field equation. 

In Einstein’s theory of general relativity, Einstein’s 

logical way of weak-field approximation as a linearization 

theory plays an important role. 

The theory of GOR, in order to derive the delayed so-

lution and wave equation of the GOR gravitational-field 

equation, also needs a certain linearization theory. How-

ever, the linearization way of GOR is the logical way of 

idealized convergence rather than following Einstein’s 

weak-field approximation. 

Firstly, the theory of GOR requires the logical way of 

idealized convergence to calibrate the gravitational coeffi-

cient of the GOR gravitational-field equation. 

5.1 GOR Gravitational Scene 

and GOR Gravitational-Field Equation 

Just as Einstein field equation represent Einstein’s the-

ory of general relativity, the GOR gravitational-field equa-

tion represents the theory of GOR. 

The gravitational scene (M,m) (M >>m) of GOR is the 

same as Einstein’s gravitational scene (M,m) (M >>m), 

similar to Newton’s gravitational scene, also a static spher-

ically-symmetric gravitational spacetime, which conforms 

to the interpretation for Newton’s law of universal gravi-

tation with Poisson equation. 

In the scene of static spherically-symmetric gravita-

tional spacetime, based on the three principles of GOR: (1) 

the principle of GOR equivalence, (2) the principle of 

GOR covariance, and (3) the principle of the invariance of 

information-wave speeds, analogizing the logic of Einstein 

general relativity, the theory of GOR has deduced the GOR 
gravitational-field and gravitational-motion equations (see 

Chapter 14 of the 2nd volume GOR in Observational Rela-

tivity [1-4]). 

The GOR Gravitational-Field Equation: 
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𝑅𝜇𝜈() −
1

2
𝑔𝜇𝜈()𝑅() = −𝜅GOR𝑇𝜇𝜈() (20) 

where  is the information-wave speeds of the general ob-

servation agent OA() (0<<;→), R() and R() 

the Ricci tensor and Gaussian curvature observed by 

OA(), g() the spacetime metric observed by OA(), 

T() the energy-momentum tensor observed by OA(), 

and GOR is the gravitational coefficient of GOR field 

equation. 

The GOR Gravitational-Motion Equation: 

{
 
 

 
 d

2𝑥𝜇

d𝜏2
+ 𝛤𝛼𝛽

𝜇 ()
d𝑥𝛼

d𝜏

d𝑥𝛽

d𝜏
= 0   (𝜇 = 0,1,2,3)

𝛤𝛼𝛽
𝜇
=
1

2
𝑔𝜇𝜈 (

𝜕

𝜕𝑥𝛽
𝑔𝛼𝜈 +

𝜕

𝜕𝑥𝛼
𝑔𝜈𝛽 −

𝜕

𝜕𝑥
𝑔𝛽𝛼)

 (21) 

where  
 () is the Connection observed by OA(). 

5.2 GOR Linearization Way: 

Idealized Convergence 

After the establishment of the GOR gravitational-field 

equation (Eq. (20)) in form, the important issue the theory 

of OR faces is how to calibrate the gravitational coefficient 

GOR in it. 

In order to calibrate the gravitational coefficient GOR, 

just like what Einstein did, the theory of GOR also needs 

to correspond the GOR field equation (Eq. (20)) with New-

ton’s law of universal gravitation in the Poisson-equation 

form (Eq. (2)). 

There is no direct corresponding relationship between 

Einstein field equation and Poisson equation. Therefore, 

Einstein had to resort to the logical way of weak-field ap-

proximation. 

However, unlike Einstein’s theory of general relativ-

ity, as a gravitational theory of the general observation 

agent OA() (0<<; →), the GOR field equation not 

only can strictly correspond to Einstein field equation as 

→c, but also can strictly correspond to Newton’s field 

equation (i.e., the Poisson-equation form of Newton’s law 

of universal gravitation) as →. 

The theory of GOR has proven an important theorem: 

Cartesian spacetime theorem: h ()→0 as → [1-4]. 

According to the theorem of Cartesian spacetime, in 

the case of the idealized agent OA (→), the curved 

metric h() of gravitational spacetime is zero. This sug-

gests that the objective and real gravitational spacetime is 

flat, not curved. The so-called spacetime curvature is only 

a sort of observational effect or apparent phenomenon, 

caused by the observational locality (<) of the obser-

vation agent OA(). 

Therefore, the correspondence between the GOR grav-

itational-field equation and Newton’s law of universal 

gravitation or Poisson equation does not require the logical 

way of weak-field approximation, but only the logical way 

of idealized convergence. 

The GOR Idealized Convergence [1-4]: If the infor-

mation-wave speed  of the observation agent OA() is 

sufficiently fast, then the gravitational spacetime observed 

by OA() tends to be flat, and it holds true that 

𝑔𝜇𝜈(𝜂) = 𝜂𝜇𝜈 + ℎ𝜇𝜈(𝜂)  (≫ (−2))

(|ℎ𝜇𝜈(𝜂)| ≪ |𝜂𝜇𝜈|   and  lim
𝜂→∞

ℎ𝜇𝜈(𝜂) = 0)
 (22) 

especially, h ()→0 and g→  as → (=diag 

(+1,−1,−1,−1) is the Minkowski metric). 

It can be proved [1-4] that, based on the GOR logic of 

idealized convergence, the five conditions in Einstein’s 

logic of weak-field approximation that are listed in Sec. 

2.2 all hold true. 

In this way, the correspondence between the GOR 

field equation and Newton’s law of universal gravitation 

or Poisson equation, as well as, the calibration of the GOR 

gravitational coefficient GOR, are no longer in approxi-

mate sense, but in the strict sense of logic. 

5.3 The Idealized Linearization 

of GOR Gravitational-Motion Equation 

The GOR gravitational-motion equation describes the 

motion trajectory of the observed object P in the 4d curved 

spacetime of gravitational field, a geodesic line, which is 

connected to the connection  
 () observed by OA(), 

and the connection  
 () is connected to the metric 

g () observed by OA(). 

Under the condition of GOR idealized convergence:  

is large enough or →, the GOR motion equation (Eq. 

21) is strictly reduced to Newton’s law of universal gravi-

tation (Eq. (1)) [1-4], the curved 4d geodesic line observed 

by OA() is strictly linearized and split into 1d time and 

the 3d straight line in Euclidean space: 

{
 
 

 
 d

2𝑡

d𝜏2
= 0  (𝑡 = 𝑥

0
⁄ )

d2𝑥𝑖

d𝑡2
= −

2

2
∇𝑖ℎ00()   (∇𝑖=

𝜕

𝜕𝑥𝑖
;  𝑖 = 1,2,3)

 (23) 

where  is the standard time, t the GOR coordinate time 

observed by OA(), and h00() the 00-element of the GOR 

curved metric h() observed by OA(). 

By comparing Newton’s law of universal gravitation 

(Eq. (1)) and the straight line in the GOR motion equation 

(Eq. (23)) of idealized linearization, it can be obtained that 

ℎ00() =
2𝜒

2
    and    𝑔00() = 1 +

2𝜒

2
 (24) 

In this way, the curved metric 00-element h00() in the 

gravitational field observed by OA() is linked to the 

Newtonian gravitational potential  : h00(). 

5.4 The Idealized Linearization 

of GOR Gravitational-Field Equation 

The GOR gravitational-field equation describes the re-

lationship between the curvature R() of 4d gravitational 

spacetime observed by OA() and the energy-momentum 

tensor T() of matter systems. 

Under the condition of GOR idealized convergence:  

is large enough or →, the GOR field equation (Eq. 20) 

is strictly reduced to Newton’s law of universal gravitation 

in the Poisson-equation forms (Eq. (2)) [1-4], and strictly 

linearized as 
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𝑅𝜇𝜈() =
1

2
□ℎ𝜇𝜈()

              = −𝜅GOR (𝑇𝜇𝜈() −
1

2
𝑔𝜇𝜈()𝑇())

 (25) 

where the energy-momentum tensor T()=uu, u= 

dx/d (=0,1,2,3) is the 4d speed, in the case of idealized 

convergence, u=(,0,0,0), T() reduces to T00()=T () 

=2  (T()  is the trace of T()), R()=GORT(), and 

the general d’ Alembert operator □=2/2 t− reduces to 

(−)=−2. 

Thus, the GOR motion equation (Eq. (20)) reduces to 

∇2𝑔00() = ∇
2ℎ00() = GOR𝜌

2 (26) 

In this way, the curved metric 00-element h00() in the 

gravitational field observed by OA() is linked to the grav-

itational coefficient GOR in the GOR field equation (Eq. 

(20)): h00()GOR. 

5.5 The Idealized Calibration 

of the GOR Gravitational Coefficient GOR 

Based on the GOR logical way of idealized conver-

gence, under the condition of idealized convergence, the 

GOR field and motion equations form the strict corre-

sponding relationship with Newton’s law of universal 

gravitation: the GOR gravitational-motion equation under 

OA() strictly corresponds to Newton’s law of universal 

gravitation of OA in the form of distance inverse-square 

law; the gravitational-field equation under OA() strictly 

corresponds to Newton’s law of universal gravitation of 

OA in the form of Poisson equation. 

Substituting h() in Eq. (24) into Eq. (26), it can be 

obtained that 

∇2 =
1

2
GOR𝜌

4 (27) 

By comparing Eq. (27) with the Poisson-equation 

form of Newton’s universal-gravitation law (Eq. (2)), the 

gravitational coefficient GOR in the GOR field equation 

can be calibrated as 

GOR =
8𝜋𝐺

 4⁄  (28) 

The calibration of gravitational coefficient GOR in the 

GOR field equation represents the establishment of GOR 

field equation or even the theory of GOR. 

6 GOR Wave Equation: 

The Information Wave of OA() 

The theory of OR has introduced the concept of Ob-

servational Agent. 

An specific observation agent OA() relies on a spe-

cific observation medium M(), the so-called information 

wave consisting of informons, transmitting the observed 

information on observed objects for observers.. 

The theory of OR has discovered that all theories or 

spacetime models in human being’s physics are linked to 

specific observational agents: the Galilean transformation 

and Newtonian mechanics are linked to the idealized agent 

OA; the Lorentz transformation and Einstein theory of 

relativity are linked to the optical agent OA(c). 

According to the theory of IOR (see Sec. 4.3), there is 

indeed the information wave that transmits observed infor-

mation in inertial spacetime observed by a certain obser-

vation agent OA() where  is the speed of the infor-

mation wave. In fact, de Broglie’s the so-called matter 

wave is just the information wave of the optical agent 

OA(c) that transmits the observed information in inertial 

spacetime observed by OA(c). 

According to the theory of GOR (see Sec. 4.4), there 

is indeed the information wave that transmits observed in-

formation in gravitational spacetime observed by a certain 

observation agent OA() where  is the speed of the infor-

mation wave. In fact, Einstein’s so-called gravitational 

wave is just the information wave of the optical agent 

OA(c) that transmits the information in gravitational 

spacetime observed by OA(c) 

Now, based on the GOR logic way of idealized con-

vergence (see Sec. 5.2), we continue to explore the infor-

mation wave of the general observation agent OA() 

(0<<;→) that transmits the observed information in 

GOR gravitational spacetime observed by OA(). 

6.1 The Delayed Solution 

of the GOR Field Equation 

Following Einstein’s logic (see Sec. 2.4), the left-hand 

end of the GOR field equation (Eq. (20)) can be defined or 

labeled as the general Einstein tensor G (). Then, the 

GOR field equation can be succinctly written as 

𝐺𝜇𝜈() = −𝜅GOR𝑇𝜇𝜈()

(𝐺𝜇𝜈() ≡ 𝑅𝜇𝜈() −
1

2
𝑔𝜇𝜈()𝑅())

 (29) 

Based on the GOR logic way of idealized conver-

gence, under the condition of GOR idealized convergence: 

 is large enough or →, it holds true for g()=, 

R()=□h()/2, and R()=□h()/2; thus, the tensor 

of metric perturbation observed by the general observation 

agent OA() (0<<; →) can be defined as 

ℎ𝜇𝜈
~
() ≡ ℎ𝜇𝜈() −

1

2
𝜂𝜇𝜈ℎ()   (ℎ ≡ 𝜂

𝜇𝜈ℎ𝜇𝜈) (30) 

According to Eqs. (24) and (30), the tensor h
~
 of met-

ric perturbation observed by OA() is characterized by the 

information-wave speed  and Newtonian gravitational 

potential  : h
~
= h

~
(,). 

Thus, under the condition of GOR idealized conver-

gence:  is large enough or →, the general Einstein 

tensor G () can be defined by the tensor of metric per-

turbation h
~
(,) observed by OA(), and the GOR 

gravitational-field equation (Eq. (29)) can be expressed by 

h
~
 (,) as 

𝐺𝜇𝜈() ≡
1

2
□ℎ𝜇𝜈

~
(,) = −𝜅GOR𝑇𝜇𝜈() (31) 

and the coordinate conditions of the corresponding field 

equation are reduced to 

ℎ𝜇𝛼
~’
𝛼
(,) =

𝜕

𝜕𝑥𝛼
ℎ𝜇𝛼
~
(,) = 0 (32) 
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The GOR linearized gravitational-field equation (Eq. 

(31)) that satisfies the coordinate condition of Eq. (32) has 

the following solution: 

ℎ𝜇
~
(𝑡, 𝑥𝑖 ,) = −

𝜅GOR
2𝜋

∫
𝑇𝜇𝜈 (𝑡 −

d

, 𝑥𝑖 ,)

|𝑥𝑖 − 𝑥𝑖|
d3𝑥𝑖 (33) 

where the integration domain is the 3d space occupied by 

the gravitational source M, xi (i=1,2,3) the observer’s co-

ordinate, and xi (i=1,2,3) the distribution coordinate of the 

gravitational matter, d=|xi−xi| the distance between the ob-

serving point xi and the observed point xi, h
~
(t, xi,) the 

metric perturbation of the observing point xi at time t. 

This is the delayed integral formula of GOR gravita-

tion field equation. 

Naturally, the t−d/ in the delayed solution (Eq. (33)) 

of GOR field equation represents a delay in the time of a 

certain physical process. However, it is not a delay in en-

ergy, but a delay in information; it is not a delay in gravi-

tational radiation or gravitational interaction, but a delay 

in the transmission of observed information, that is, the de-

lay in the transmission of the information wave of the ob-

servation agent OA(). 

A detailed interpretation of the delayed solution (Eq. 

(33)) of the GOR field equation is left in Sec. 7. 

6.2 GOR Wave Equation 

Based on the GOR logic way of idealized conver-

gence, under the condition of GOR idealized convergence: 

 is large enough or →, the energy-momentum tensor 

T() as the gravitational source M tends to zero: T()  

→0, and the GOR linearized gravitational-field equation 

(Eq. (31)) is reduced to the vacuum form of field equation: 

□h()→0. According to the definitions of the general d’ 

Alembert operator “□” and Laplace operator “2” of the 

general observation agent OA OA() (see Chapter 5 of the 

1st volume IOR in Observational Relativity [1-4]), it holds 

true that 

∇2ℎ𝜇
~
(,) −

1

2
𝜕2

𝜕𝑡2
ℎ𝜇
~
(,) = 0 (34) 

This is the GOR wave equation. 

Equation (34) is exactly the mathematical form of 

waves: a typical wave equation, where the tensor of metric 

perturbation tensor h
~
(,) is the wave function, and the 

wave speed  is exactly the speed of the information wave 

of OA(), that is, the speed of the observation medium 

M() transmitting observed information, depending on the 

observation agent OA(). 

Obviously, the wave function h
~
(,) in the GOR 

wave equation cannot be interpreted as a gravitational 

wave as Einstein did, but can only be interpreted as the 

information wave of the general observation agent OA() 

(0<<;→) transmitting the observed information in 

gravitational spacetime. 

Perhaps, you have now begun to understand the true 

meaning of Einstein's wave equation (Eq. (16)). 

The detailed interpretation for the GOR wave equation 

is left in Sec. 7. 

7 Re-examining Einstein’s Prediction 

of Gravitational Waves 

The theory of GOR has discovered that Einstein’s pre-

diction of gravitational waves is a historic mistake. 

Based on his delayed integral formula (Eq. (15)) and 

wave equation (Eq. (16)), Einstein made his famous pre-

diction on gravitational waves. 

According to the wave function h
~
  of his wave equa-

tion (Eq. (16)) that is characterized by the light speed c and 

gravitational potential  : h
~
=h

~
 (,c), Einstein mistak-

enly interpreted the information wave (light wave) 

h
~
 (,c) of the optical agent OA(c) as a gravitational 

wave, and mistakenly interpreted the speed c of the infor-

mation wave (light wave) h
~
(,c) of OA(c) as the speed 

of gravitational waves. 

Now, the theory of OR has had new insights into Ein-

stein’s so-called gravitational-wave equation. 

Based on the GOR delayed integral and wave equation 

of the GOR gravitational-field equation, we will re-exam-

ine Einstein’s wave equation as well as Einstein’s predic-

tion of gravitational waves. 

7.1 GOR Delayed Integral Formula: 

Is it the Delay of Energy or Information? 

The delayed integral formula (Eq. (33)) indicates that: 

It takes time for information to cross space. 

Locality, or the principle of locality, plays an im-

portant role in modern physics. However, the issue of lo-

cality that physicists are concerned with seems to only in-

volve the locality of energy or matter interactions. Newton 

and Einstein both believed that there is no action at a dis-

tance in the universe. Of course, this does not mean that 

the transmission speed of energy or information cannot ex-

ceed the speed of light. 

Physicists, including Newton and Einstein, seem to be 

indifferent to the locality of information and its impact on 

the theories or spacetime models of physics. 

In fact, the principle of locality suggests that it takes 

time for both energy and information to cross space. The 

physical world has the locality not only in the transmission 

of energy but also in the transmission of information. 

7.1.1 The principle of Observational Locality 

and the Delayed Information Waves 

In order to clarify the locality of observed information 

in the physical world, the theory of OR specifically ex-

presses the observational locality as a principle. 

The Principle of Observational Locality (POL) [1-5]: 

According to the principle of locality, for any realistic ob-

servation agent OA(), the speed  of its information wave 

must be finite or limited -- it takes time for the information 

wave of OA() to cross space. 

The principle of observational locality indicates that 

all objectively existing observation agents must have the 
observational locality: OA() <. 

Mankind’s perception or observation of the objective 

world is restricted by the observational locality: as a bird 

flies across the sky, while you hear its chirping it is no 



OR Serial Report 3: Einstein's Prediction on Gravitational Wave is an Error 
 

OR page-15 

longer in the place where it was chirping, when you see its 

image, it is no longer in the place where it was flying. 

The delay t−d/ in the delayed solution of the GOR 

field equation (Eq. (33)) must represent the delay of some 

physical process in gravitational spacetime: either the de-

lay of energy or the delay of information. 

According to Eq. (33), the time delay t−d/ depends 

on observation, on the observation agent OA(), and on 

the speed  of the information wave of OA(), that is, the 

speed at which OA() transmits the observed information. 

Different observation agents may have different infor-

mation-wave speeds, and therefore, may have different de-

lays of observed information. 

So, the time delay t−d/ in the delayed solution (Eq. 

33) of GOR field equation must be the delay of the infor-

mation observed by the observation agent OA() (<), 

rather than the delay of the energy or gravitational interac-

tion of gravitational source M. The energy-momentum ten-

sor T() in the delayed integral formation (Eq. (33)) of 

GOR field equation is not the gravitational radiation itself, 

but rather the information about the gravitational space-

time observed by OA(), loaded and carried by the infor-

mation wave (Carrier Wave) of OA(). 

The delayed integral formula (Eq. (33)) of GOR field 

equation reflects the observational locality of the observa-

tion agent OA(), which confirms the principle of obser-

vational locality. 

7.1.2 Einstein’s Information Wave: 

The Speed is Naturally the Speed of Light 

Einstein’s theory of relativity is that of optical obser-

vation with the optical observation agent OA(c), whose in-

formation wave is naturally light or electromagnetic 

waves, and whose information-wave speed is naturally the 

speed of light: =c. The speed of light is finite or limited: 

c<, and therefore, the optical agent OA(c) has the obser-

vational locality. 

The time delay t−d/c in the delayed integral formula 

of Einstein field equation reflects the observational local-

ity (c<) of the optical agent OA(c). 

In fact, the delayed solution of the Einstein field equa-

tion (Eq. (15)) is just a special case of the delayed solution 

of the GOR field equation (Eq. (33)): if →c, then 

lim
→

𝑇𝜇𝜈 (𝑡 −
d


, 𝑥𝑖 ,) = 𝑇𝜇𝜈 (𝑡 −

d

𝑐
, 𝑥𝑖 , 𝑐) (35) 

where the optical agent OA(c) has the observational local-

ity: it takes time for the information observed by OA(c) to 

cross space. 

Actually, the delayed solution of Einstein field equa-

tion supports the theory of GOR, which indicates that Ein-

stein’s theory of general relativity is indeed that of optical 

observation with the observation agent OA(c), and that 

there is indeed the information wave in the gravitational 

spacetime observed by OA(c) that transmits observed in-

formation at the speed of light c. 

It is thus clear that the time delay t−d/c in the delayed 

integral formula of Einstein field equation is not the time 

delay of gravitational radiation from the gravitational 

source M, but the time delay of the information wave of 

the optical agent OA(c), and in particular, the physical 

quantity c in the time delay t-d/c does not mean the speed 

of gravitational radiation or gravitational waves is the 

speed of light, but the speed of the information wave (i.e., 

light or electromagnetic waves) of OA(c). 

7.1.3 Newton’s Information Wave: 

The Speed is idealized as infinite 

Newton’s theory of universal gravitation is that of ide-

alized observation with the idealized observation agent 

OA, whose information-wave speed is idealized as infi-

nite: →. Therefore, the idealized agent OA has no the 

observational locality: if →, then 

lim
→

𝑇𝜇𝜈 (𝑡 −
d


, 𝑥𝑖 ,) = 𝑇𝜇𝜈(𝑡, 𝑥

𝑖 ,) (36) 

where the observational locality (→) and delayed time 

(d/→0) disappear: it takes no time for the information ob-

served by OA to cross space. 

This is consistent with OR’s interpretations for New-

tonian mechanics: Newtonian mechanics is indeed the the-

ory of idealized observation, with no the observational lo-

cality, with no the time delay of observed information, rep-

resenting the objective and real physical world. 

7.2 GOR Wave Equation: Is it 

a Gravitational Wave or an Information Wave? 

The GOR wave equation (Eq. (34)) indicates that 

(1) There are indeed information waves that transmit 

observed information in the gravitational space-

time observed by observation agents. 

(2) The wave in Einstein wave equation is merely a 

special case of GOR wave equation, which is not 

a gravitational wave but the information wave of 

the optical agent OA(c). 

7.2.1 Interpreting the GOR Wave Equation 

The wave function h
~
=h

~
(,) in the GOR wave 

equation (Eq. (34)) has two important characteristic phys-

ical quantities: the Newtonian gravitational potential  ; 

the information-wave speed  of the observation agent 

OA(). Although it involves the Newtonian gravitational 

potential , the wave function h
~
 (,) cannot be inter-

preted as a gravitational wave. In fact, the physical quan-

tity  in the GOR wave equation is not the gravitational 

potential radiated by the gravitational source M, but the in-

formation about gravitational spacetime loaded and car-

ried by the information wave h
~
(,) of the observation 

agent OA(). 

According to Eq. (34), for the wave h
~
(,) in the 

GOR wave equation, the wave speed  is the information-

wave speed of the general observation agent OA() 

(0<<; →): different observation agents have differ-

ent information-wave speeds.  

Therefore, the wave function h
~
(,) in the GOR 

wave equation (Eq. (34)) is not the gravitational wave ra-
diated by the gravitational source M, but the information 

wave of the general observation OA() (0<<; →) 

transmitting observed information. 

So, the GOR wave equation (Eq. (34)) must be the 
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GOR Information-Wave Equation. 

Like all the relations in the theory of OR, the GOR in-

formation-wave equation (Eq. (34)) not only generalizes 

Einstein’s wave equation (Eq. (16)) but also generalizes 

Newton’s wave equation. 

Einstein’s wave equation (Eq. (16)) is actually a vac-

uum form of the weak-field approximation of Einstein 

field equation. If →c, then the GOR information-wave 

equation strictly converges to Einstein’s wave equation: 

lim
→𝑐

(∇2ℎ𝜇
~
(,) −

1

2
𝜕2

𝜕𝑡2
ℎ𝜇
~
(,))            

= ∇2ℎ𝜇
~
(, 𝑐) −

1

𝑐2
𝜕2

𝜕𝑡2
ℎ𝜇
~
(, 𝑐)

 (37) 

It is thus clear that the Einstein wave equation is just a 

special case of the GOR information-wave equation (Eq. 

(34), that is, the information-wave equation of the optical 

agent OA(c). 

The Newton wave equation is in fact the vacuum form 

of Poisson equation of Newton’s universal-gravitation law 

of: 2=0, that is, the Laplace equation. If →, then the 

GOR information-wave equation strictly converges to 

Newton’s wave equation: 

lim
→

(∇2ℎ𝜇
~
(,) −

1

2
𝜕2

𝜕𝑡2
ℎ𝜇
~
(,)) = ∇2ℎ𝜇

~

that is    ∇2ℎ𝜇
~
= 0   or    ∇2 = 0

 (38) 

where the information-wave speed  is idealized as infi-

nite; the transmission of information observed by New-

ton’s idealized observation agent OA does not need time. 

So, no matter the wave of Einstein’s field equation or 

the wave of Newton’s field equation is only a special case 

of the GOR information waves. 

7.2.2 A Historic Mistake 

The GOR information-wave equation indicates that 

Einstein’s prediction of gravitational waves was an error. 

As stated earlier, the theory of OR does not doubt the 

objective existence of gravitational waves. In the theory of 

OR, Gravitational Waves and Gravitational Radiation 

are the same or equivalent concept. 

However, as the theory of OR has already clarified, 

whether it is the GOR wave function h
~
(,) or Ein-

stein’s wave function h
~
(,c), the Newtonian gravita-

tional potential  in it is not the gravitational potential ra-

diated by the gravitational source M, but the information 

about gravitational spacetime, loaded and carried by the 

information wave of a certain observation agent OA() 

(0<<;→), and therefore, the GOR wave function 

h
~
 (,), including Einstein’s wave function h

~
(,c), is 

not the gravitational wave radiated by the gravitational 

source M, but the information wave of OA() such as the 

optical agent OA(c). Einstein’s wave h
~
(,c) is exactly 

the information wave of the optical agent OA(c). 

In particular, in the GOR wave function h
~
(,) and 

Einstein’s wave function h
~
(,c), both the physical quan-

tities  and c do not represent the speed of gravitational 

waves, but the speeds of information waves of OA() and 

OA(c), respectively. 

The theory of OR has clarified (see Chapter 12 of the 

2nd volume GOR in Observational Relativity [1-4]): In fact, 

Newton’s theory of universal gravitation, Einstein's theory 

of general relativity, and even the theory of GOR, all con-

note an important idealized assumption: gravitation inter-

action is a sort of action at a distance. They all do not have 

any prior information about the speed of gravitational ra-

diation or gravitational waves. Therefore, logically speak-

ing, Einstein was unable to calculate or predict the speed 

of gravitational radiation or gravitational waves based on 

his theory of general relativity. 

It is worth noting that, in his theory of general relativ-

ity, in order to calibrate the gravitational coefficient E of 

his field equation, Einstein had to correspond his field 

equation with the Poisson-equation form of Newton’s law 

of universal gravitation. This suggests that Einstein’s the-

ory of general relativity, like Newton’s theory of universal 

gravitation, also implies the assumption that gravitational 

interaction is a sort of action at a distance. 

As a form of objective matter interaction, the speed of 

gravitational radiation or gravitational waves must depend 

neither on the speeds of information waves of observation 

agents, nor on the strength of gravitation. 

As the information wave h
~
(,) of the general ob-

servation agent OA() (0<<;→), it transmits ob-

served information at the speed  of the information-wave 

of OA(), which is consistent with the conclusions of the 

GOR delayed integral formula (Eq. (33)) and the GOR 

wave equation (Eq. (34)). In particular, when the observa-

tion agent OA() is the optical agent OA(c) (=c), the 

speed of the information wave of OA(c) is naturally the 

speed of light c, which is consistent with the conclusions 

of Einstein’s delayed integral formula (Eq. (15)) and Ein-

stein’s wave equation (Eq. (16)). 

In the theory of GOR, the wave function h
~
(,) in 

the GOR information-wave equation (Eq. (34)) is in fact 

the information wave of the general observation agent 

OA() (0<<;→), a Carrier Wave that loads and 

carries the information () of gravitational interaction, is 

modulated by the gravitational potential , and transmits 

the observed information about gravitational spacetime at 

the speed  of the information wave of OA(). 

The GOR information-wave equation (Eq. (34)) sug-

gests that there exists a wave in the gravitational spacetime 

observed by a certain observation agent OA(): h
~
(,), 

that is, the information wave of OA() transmitting ob-

served information at the information-wave speed  of 

OA(). Naturally, different observation agents have dif-

ferent information waves with different speeds, which may 

not necessarily be light with the speed of light. Einstein’s 

wave equation (Eq. (16)) is just a special case of the GOR 

information-wave equation (Eq. (34)), that is, the case of 

the optical agent OA(c). 

It is thus clear that, as a special case of the GOR infor-
mation-wave equation (Eq. (34)), Einstein’s so-called 

gravitational wave h
~
(,c) predicted based on the wave 

equation (Eq. (16)) is not a gravitational wave radiated by 

the gravitational source M, but the information wave of the 

optical agent OA(c), that is, light or electromagnetic wave 
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with its inherent speed c. 

Einstein mistakenly through that the information wave 

of the optical agent OA(c) was a gravitational wave, which 

led Einstein to the wrong conclusion that the speed of grav-

itational waves is equivalent to the speed of light. 

This is the quiddity of Einstein’s so-called prediction 

of gravitational waves. 

8 Re-examining LIGO’s Detection 

of Gravitational Waves 

Now that Einstein’s prediction of gravitational waves 

is an error, what did LIGO detect? Did LIGO really detect 

gravitational waves? Did LIGO’s gravitational waves re-

ally originate from the merges of binary black holes in 

deep space? Why did LIGO’s so-called gravitational 

waves travel at the speed of light? 

The theory of OR does not doubt the objective exist-

ence of gravity or gravitational waves: gravitational waves 

are the matter waves of gravitational radiation that trans-

mit gravity or gravitational interaction. 

However, this does not mean that LIGO has detected 

gravitational waves. 

After its birth, Einstein’s theory of relativity, including 

the special and the general, has been supporting by most 

observations and experiments. Thus, Einstein’s theory of 

relativity becomes the Bible of human being’s physics. 

Physicists are accustomed to verifying rather than falsify-

ing Einstein’s theory of relativity. Similarly, LIGO strives 

to cater to Einstein’s theory of relativity and prediction of 

gravitational waves, doing all to verify rather than falsify 

Einstein’s prediction of gravitational waves. 

The theory of OR has already clarified that it does not 

mean Einstein is right or Newton is wrong that most ob-

servations and experiments support Einstein’s theory of 

relativity. It is simply because most of mankind’s observa-

tions and experiments employ and rely on the optical ob-

servation agent OA(c). If mankind had the idealized obser-

vation agent OA, then mankind’s observations and exper-

iments would tend to support Galilean doctrine and New-

tonian mechanics. 

In fact, LIGO’s detection of gravitational waves is not 

the observation or experiment in a strictly empirical sense. 

As stated in Sec. 3.4 and depicted in Fig. 2, LIGO’s detec-

tion of gravitational waves involves two halves: one half 

is listening; one half is guessing. What we can be certain 

of is only that LIGO does hear the chirping sounds made 

by certain matter systems. Whereas, Binary stars or binary 

black holes, and their merging, are just LIGO’s conjecture 

and imaginations, which are the products of computer sim-

ulation based on virtual-reality technology, no one will 

ever be able to verify them. 

Now, after reinterpreting Einstein’s wave equation 

based on the GOR information-wave equation (as stated in 

Sec. 7), we need to re-examine LIGO’s detection of grav-

itational waves. 

8.1 Reinterpreting the Principle of LIGO Detector 

The theory of OR has clarified that, regardless of mat-

ter motion or distribution in spacetime, time never dilates, 

space never stretch or contract, and spacetime never bend. 

Thus, the principles and schemes of LIGO detecting grav-

itational waves based on Einstein’s theory of general rela-

tivity [8] and Pirani’s theory of spatial stretching and con-

tracting [18] have lost their theoretical bases. 

So, the principle of LIGO detector needs to be reinter-

preted as follows. 

The principle of LIGO Detector: Although space-

time is never curved, time never dilates, and space never 

stretch or contract, the LIGO detector with the laser inter-

ferometer can detect the speed perturbation of laser in 

LIGO’s X and Y-arms, so that it can detect whether there 

is matter or matter waves, including electromagnetic mat-

ter and gravitational waves, asymmetrically invading the 

F-P vacuum cavities of the X and Y-arms. 

This suggests that it is not because gravitational waves 

cause the X and Y-arms to stretch or contract but because 

matter or matter waves invade the F-P vacuum cavities and 

change the speeds of laser in the X and Y-arms that the 

LIGO detector is triggered. 

As stated in Sec. 3.2, LIGO is in fact a detector of all 

things: once matter or a matter wave disturbs LIGO’s X 

and Y-arms and invades the F-P vacuum cavities, it must 

change the speeds of laser in the F-P cavities. Different 

matter waves, different matter densities, different moving 

speeds and directions, must cause different degrees of 

changes in the speeds of laser. If matter or a matter wave 

asymmetrically disturbs LIGO’s X and Y-arms of and in-

vades the F-P vacuum cavities, then it must cause the 

speed of laser in the X-arm to be different from that in the 

Y-arm. Therefore, the two laser beams must have an 

equivalent optical-path difference, interfere with each 

other, and trigger the LIGO detector. 

Consider an extreme example: Supposing the X-arm 

was filled with water, then the laser speed in the F-P cavity 

of X-arm would no longer be the speed c=3108 m/s of 

light in vacuum, but the speed v=2.25108 m/s of light in 

water. Thus, the two laser beams in the X and Y-arms 

would have an equivalent optical-path difference due to 

their different speeds and interfere with each other, so that 

the LIGO detector would be triggered. 

Of course, LIGO will never allow water to invade 

LIGO’s F-P vacuum cavities. 

So, can electromagnetic matter or electromagnetic 

waves, for example, the gamma-ray burst GRB170817A, 

invade LIGO’s F-P vacuum cavities? 

There are many doubts in LIGO’s detection of gravi-

tational waves. 

8.2 LIGO Doubt 1: On the Mass of Binary Black 

Holes and the Energy of Gravitational Waves 

As stated in Sec. 3.3, LIGO has been targeting binary 

black holes from the beginning, hoping that their merging 

will erupt gravitational waves with enormous energy. 

LIGO believes that only if a massive binary black-hole 
system merges can it erupt gravitational waves with 

enough energy to trigger the LIGO detector. 

So, every signal that triggers the LIGO detector is la-

beled as the name of Gravitational Wave by LIGO and 
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must be matched with a massive binary star or black hole. 

However, the binary black holes and their mergers are just 

LIGO’s conjecture and imagination, having theoretical 

flaws and lacking empirical basis. 

As stated in Sec. 3.4, there are too many unknowns in 

nature for mankind; every signal that triggers the LIGO 

detector must have an infinite number of possible solu-

tions. However, LIGO places all its hopes on binary black 

holes. As depicted in Fig. 2, with computer simulation and 

virtual reality, by debugging the model with high-dimen-

sional parameters, every signal or chirp heard by the LIGO 

detector can always match a binary star or black-hole 

model in LIGO’s supercomputer, and the probability of 

successful matching a binary star model is much higher 

than that of the ringtoss game on street corners. 

Taking GW150914 as an example (see Fig. 2): Ac-

cording to LIGO’s computer simulation, GW150914 orig-

inated from a merger event of a binary black-hole system. 

The primary-star mass is about 36 suns, the secondary-star 

mass about 31 suns, and the merged black hole about 63 

suns, losing mass about 4 suns and radiating energy about 

4 suns. Here, LIGO’s calculation of mass and energy must 

be based on the Einstein mass-energy relation E=mc2, 

which transforms the losing mass into radiating energy in 

the form of gravitational waves. 

The theory of OR has clarified (see Chapter 5 of the 1st 

volume IOR in Observational Relativity [1-4]): Mass and 

energy are independent of each other -- mass cannot be 

transformed into energy. The E in Einstein formula E=mc2 

is not the objectively real energy of matter. Both LIGO’s 

binary black-hole models based on Einstein’s theory of rel-

ativity and LIGO’s gravitational-wave energy calculated 

based on Einstein formula E=mc2 cannot represent the ob-

jectively physical reality. 

Even if binary black-hole systems really exist and 

eventually they will merge, their mass cannot be trans-

formed into energy. The energy they erupt is either the en-

ergy of protons and neutrons originally confined within the 

atomic nucleus, like nuclear explosions, or the energy of 

quarks originally confined within protons or neutrons. 

It can be imagined that, if a binary star system merges, 

it must erupt matter with massive mass and enormous en-

ergy outward, rather than only energy. It may possibly lead 

to the formation of new celestial bodies and even a new 

solar system, rather than only gravitational waves. 

Therefore, even if the binary black-hole systems that 

LIGO expects do exist, the gravitational waves they can 

contribute to LIGO are also extremely limited. 

8.3 LIGO Doubt 2: On the Distance of Binary Black 

Holes and the Speed of Gravitational Waves 

In fact, whether LIGO can detect gravitational radia-

tion or gravitational waves largely depends on the distance 

between the gravitational source and the LIGO detector. A 

matter object, even if its mass is very small, may possibly 

trigger the LIGO detector if it can disturb at close quarters 
and invade LIGO’s F-P vacuum cavities. 

In LIGO’s binary black-hole models built on Ein-

stein’s theory of relativity, the distance d between a binary 

black hole and the earth must be one of the most important 

model parameters in addition to the mass M and energy E 

of the binary black hole. 

But what does LIGO rely on to determine the distance 

d of a binary black-hole system? 

The distances in LIGO’s binary black-hole models are 

measured in light-years. So, why does not LIGO measure 

them in gravitational-wave years? 

This involves two issues: 

(1) How does LIGO determine the merging time of a 

binary black-hole system? 

(2) How does LIGO determine the speed of gravita-

tional waves in its binary black-hole models? 

Take GW150914 as an example. LIGO determined 

that GW150914 is a gravitational wave originated from a 

binary black-hole merger about 1.3 billion light-years 

away from the earth. If the speed  of gravitational waves 

is the speed c of light, then it needs to take 1.3 billion years 

for GW150914 to travel in the universe to reach the earth. 

However, according to Laplace’s calculation [44]: >7 

106c, it needs to take 186 years for GW150914 to reach the 

earth; according to Flandern’s calculation [45]: =21010c, 

it only needs to take 24 days for GW150914 to reach the 

earth. If so, the event of GW150914’s binary black-hole 

merger should occur on Aug. 21, 2015, rather than 1.3 bil-

lion years ago. 

Actually, the key issue in verifying Einstein’s predic-

tion of gravitational waves is whether the speed of gravi-

tational waves is the speed of light predicted by Einstein, 

rather than whether gravitational waves exist objectively. 

The rise and fall of tides in the earth’s oceans have already 

verified the objective existence of gravity and gravitational 

radiation. 

LIGO should have measured the speed of gravitational 

waves by physical experiments in a strictly empirical 

sense, just as mankind ever measured the speed of light, to 

verify Einstein’s assertion that the speed  of gravitational 

waves is equivalent to the speed c of light, so as to verify 

Einstein’s prediction of gravitational waves. However, the 

LIGO detector does not have the function to measure the 

speed of gravitational radiation or gravitational waves. On 

the contrary, based on Einstein’s prediction of gravita-

tional waves, LIGO directly has set the gravitational-wave 

speed  as the light speed c in its computer models. 

LIGO’s mission seems not to verify Einstein’s prediction 

of gravitational waves, but to verify the existence of binary 

black-hole systems in the universe based on Einstein’s the-

ory of relativity and prediction of gravitational waves. 

As repeatedly emphasized by the theory of OR, Ein-

stein’s theory of relativity is only an optical image of the 

objectively physical world, not the objectively physical re-

ality. In this way, LIGO can neither verify the objective 

existence of binary black-hole systems, nor verify Ein-

stein’s prediction of gravitational waves. 

8.4 LIGO Doubt 3: On the Trigger Conditions 

for the LIGO Detector 

As stated in 8.1, LIGO is a detector of all things: once 

a matter object or matter wave invades the F-P vacuum 

cavities of LIGO, it may trigger the LIGO detector. 
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Then whatever invaded the F-P cavities of LIGO’s la-

ser interferometer and triggered the LIGO detector? 

There are two possible scenarios: 

(1) Electromagnetic waves invade the F-P vacuum 

cavities of the LIGO detector; 

(2) Gravitational waves invade the F-P vacuum cavi-

ties of the LIGO detector. 

Anyway, the matter density of electromagnetic waves 

must be much higher than that of gravitational waves. 

Therefore, if electromagnetic waves can invade 

LIGO’s F-P vacuum cavities, then it must be the electro-

magnetic waves that triggered the LIGO detector. If elec-

tromagnetic waves cannot penetrate LIGO’s F-P vacuum 

cavities, then gravitational waves would become the sec-

ond option for triggering the LIGO detector. 

According to Newton’s law of universal gravitation, 

all matter systems are attracted to each other. 

Thus, all matter objects, including electromagnetic 

matter and binary black holes, have their own gravitational 

fields and radiate gravity or gravitational waves. Beyond 

doubt, the gravitational waves both radiated by electro-

magnetic matter and erupted by binary black holes can 

penetrate and invade LIGO’s F-P vacuum cavities, chang-

ing the speeds of laser in the F-P vacuum cavities, so that 

the two laser beams in the X and Y-arms can present an 

equivalent optical-path difference, interfere with each 

other, and trigger the LIGO detector. 

However, in order to trigger the LIGO detector, the 

gravitational field or gravitational radiation of a matter ob-

ject must meet two conditions: 

(1) The strength g=GM/d2 or tide generating force 

FT=2mGMRE/d3 of the gravitational field is 

large enough -- either the mass M is large enough 

or the distance d is small enough; 

(2) The gravitational field or gravitational wave dis-

turbs the LIGO detector asymmetrically, making 

the speeds of laser in the X and Y-arms different. 

A binary black-hole system in deep space has a mas-

sive mass, yet is located billions of light-years away from 

the earth; an electromagnetic-matter system sweeping over 

the surface of the earth has a very small mass, yet can dis-

turb the LIGO detector at close quarters or even zero dis-

tance. Suppose that there is a gravitational wave originated 

from a binary black-hole merger in deep space and is a 

gravitational field radiated by an electromagnetic-matter 

system sweeping over the earth. Which is more in line with 

the conditions of triggering the LIGO detector? 

Can gravitational waves erupted by binary black holes 

trigger the LIGO system? 

8.5 Why cannot LIGO’s Gravitational Waves 

Make Waves in the Earth’s Oceans? 

As stated earlier, the earth’s oceans itself is a gravita-

tional-wave observatory that can detect gravitational radi-
ation or gravitational waves coming from celestial bodies: 

the oceans present tidal phenomena due to the induction of 

gravitational radiation or gravitational waves coming from 

the moon and sun. According to Newton’s law of universal 

gravitation, the tide generating force FT induced by a unit 

mass of matter or seawater on the earth’s surface is pro-

portional to the mass M of the gravitational source and in-

versely proportional to the cube of the distance d of the 

gravitational source: 

𝐹𝑇 = Δ𝑚𝑎𝑇  (𝑎𝑇 = 𝐺𝑀
2𝑅𝐸
d3
) (39) 

where RE is the radius of the earth, m the unit mass of the 

earth’s surface matter, and aT the equivalent gravitational 

acceleration. 

The LIGO detector, like the earth’s oceans, is a matter 

system on the surface of the earth. 

Equation (39) indicates that, as the gravitational-wave 

detectors on the surface of the earth, both the oceans and 

LIGO detector are restricted by the inverse cube law of the 

distance d of the gravitational source. Whether gravita-

tional radiation can trigger the LIGO detector largely de-

pends on the distance d between the gravitational source 

and the LIGO detector. 

The mass of the sun is 27.112 million times that of the 

moon; the distance between the sun and the earth is 390.6 

times that between the moon and the earth. According to 

Eq. (39): the equivalent acceleration of solar tidal force 

aT=5.0510−7 m/s2; the equivalent acceleration of lunar 

tidal force is aT=1.1010−6 m/s2, which is 2.18 times that 

of the sun. Therefore, the lunar tidal force on the earth’s 

oceans is greater than the solar tidal force on the earth’s 

oceans. The sun needs to at least double its mass to reach 

the lever of lunar tide force. 

According to the principle of LIGO detector inter-

preted in Sec. 8.1 and the trigger conditions of LIGO de-

tector stated in Sec. 8.4, triggering the LIGO detector re-

quires not only the gravitational source to be close enough 

to the LIGO detector, but also the gravitational wave radi-

ated by the gravitational source to asymmetrically pass 

through the X and Y-arms of the LIGO detector. 

The gravitational waves radiated by the moon and sun 

are spherical waves that approximate plane waves as the 

radiation distance increases, uniformly and symmetrically 

sweeping over the X and Y-arms of the LIGO detector. 

Therefore, although the gravity or gravitational waves ra-

diated by the moon and sun can make waves in the earth’s 

oceans, they cannot trigger the LIGO detector. 

Like the moon and the sun, the gravitational waves 

erupted by binary black holes when they merge are also 

spherical waves that approximate plane waves as they 

reach the earth, uniformly and symmetrically sweeping 

over the X and Y-arms of the LIGO detector, which does 

not meet the trigger condition of asymmetrically disturb-

ing the LIGO detector as stated in Sec. 8.4 and cannot trig-

ger the LIGO detector. 

What we need to pay special attention to and think 

about is why the so-called gravitational waves that had 

triggered the LIGO detector failed to make waves in the 

earth’s oceans like the gravitational waves radiated by the 
moon and the sun? The answer can only be that either there 

are no LIGO’s so-called binary stars and black holes, or 

the gravitational waves erupted by binary stars and black-

hole mergers do not have sufficient tide generating force 

as shown in Eq. (39). 
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Everything seems to be reminding us that LIGO’s all 

trigger signals, including GW150914, are not the gravita-

tional waves from binary star or black-hole mergers. 

Actually, LIGO is not certain whether binary stars or 

binary black holes really exist. Even if they do exist, LIGO 

is not certain whether they will merge. Even if they merge, 

LIGO is not certain how much energy they can erupt. Even 

if the energy can be calculated theoretically, LIGO is also 

not certain how much of the energy belongs to gravita-

tional radiation or gravitational waves. 

8.6 Why do LIGO’s Gravitational Waves 

Move at the Speed of Light? 

As stated in Sec. 7.1.2 and Sec. 7.2.2, the reason why 

Einstein predicted that the speed of gravitational waves is 

the speed of light is because Einstein mistakenly regarded 

the information wave of the optical agent OA(c), that is, 

light or an electromagnetic wave, as a gravitational wave. 

So, why is the speed of LIGO’s gravitational waves is 

also the speed of light as predicted by Einstein? 

Actually, LIGO does not have the way and function of 

measuring or determining the speed of gravitational 

waves. Without doubt, the measurement or determination 

of the speed of gravitational waves is much more difficult 

than that of the speed of light. 

Mankind has long mastered the technology of measur-

ing the speed of light. However, mankind has not yet had 

a feasible way or solution for measuring or determining the 

speed of gravitational waves. This fact suggests that grav-

itational waves must be much faster than light. 

The theory of OR [1-5] has already clarified that the 

speed of light is not really insurmountable. 

In 1805, Laplace concluded through theoretical calcu-

lations that the speed of gravitational radiation is greater 

than 7106c [44]. American physicist Flandern believed that 

the speed of gravitational radiation is much higher than the 

speed of light, otherwise the galaxies in the universe would 

lose their existing stable structure; in 1998, Flandern con-

cluded through theoretical calculations that the speed of 

gravitational radiation is 21010c [45]. 

 

Figure 3 Why were LIGO’s Gravitational Waves Always Accompanied by EPCs? 

Annotations (a) LIGO’s Gravitational Waves were Accompanied by Electromagnetic Matter. Whenever 

LIGO detected a GWxxxxxx signal, it would always be found that there were some electromagnetic-particle 

clumps (EPCs) before and after it, which are known as electromagnetic counterparts, such as gamma-ray bursts 

and X-rays; naturally, EPCs move at the speed of light. In fact, LIGO’s every GWxxxxxx signal must be one of 

these so-called electromagnetic counterparts. 

Annotations (b) EPCs and Their Gravitational Fields Swept at the Speed of Light over Hanford and Liv-

ingston Stations. As matter objects, EPCs have the gravitational fields of their own moving together with EPCs. 

It is not that gravitational waves moved at the speed of light, but that EPCs and their gravitational fields moved 

at the speed of light sweeping over Hanford and Livingston Stations. 

Annotations (c) EPCs or Their Gravitational Fields Invades F-P Vacuum Cavities. If EPCs or their gravi-

tational fields asymmetrically invades the F-P vacuum cavities of LIGO’s X and Y-arms, then the LIGO detector 

may be triggered. However, this does not mean that LIGO detects the gravitational waves comes from the binary 

star or black-hole mergers in distant deep space. 

Intuition and common sense tell that Laplace and Flan-

dern’s calculations and predictions are reasonable. Other-

wise, it is difficult to imagine how light can gravitationally 

interact with other matter. 

A black hole is black because photons or light are not 

fast enough to escape from it. However, no matter how 

black a black hole is, gravitons or gravitational waves are 

not bound by it. Otherwise, black holes would not be able 
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to attract and engulf external matter, and binary black 

holes would not exist, let alone their merges. 

Imagine a massive black hole: According to existing 

theory of black holes, no matter how massive its mass is, 

it can still radiate its gravitons or gravitational waves out-

ward so as to gravitationally interact with external matter 

systems. This suggests that gravitational radiation or grav-

itational waves have a speed much greater than the speed 

of light, as predicted and calculated by Laplace and Flan-

dern [44,45]. In this regard, it is reasonable that Newton’s 

law of universal gravitation ignores the locality of gravita-

tional interaction. 

So, why does LIGO claim that the gravitational waves 

it detected, just as Einstein’s prediction of gravitational 

waves, travels at the speed of light? 

At the beginning, LIGO attempted to determine the 

speed of gravitational waves based on the trilateration 

method as depicted in Fig. 3(b). Hanford and Livingston 

base stations are 3002 km apart, with an optical path of 10 

ms. The first signal GW150914 triggering the LIGO de-

tector took 7 ms to travel from Hanford to Livingston, 

roughly within the range of light speed, which seems to be 

consistent with Einstein’s prediction. However, LIGO was 

not satisfied with this result, for it is not precise enough. 

Afterwards, in the so-called multi-messenger detec-

tion of gravitational waves joint with all observatories 

around the world, LIGO discovered that whenever it de-

tected a GWxxxxxx signal, there would always be electro-

magnetic-particle clumps (EPSs), such as gamma rays and 

X-rays, appeared before and after it, as depicted in Fig. 

3(a). LIGO believes that these electromagnetic-particle 

clumps come from the same celestial region as the 

GWxxxxxx and have been accompanying the GWxxxxxx 

from the binary star or black-hole merger until reaching 

the earth. Therefore, LIGO refers to these clumps of elec-

tromagnetic particles as the Electromagnetic Counter-

parts of the GWxxxxxx. 

LIGO believes that, since the gravitational-wave GW 

xxxxxx and its electromagnetic counterparts departed 

from distant deep space at the same time and reached the 

earth at the same time, the speed of gravitational waves 

must be the same as the speed of light in vacuum. 

As stated in Sec. 3.5, LIGO selected GW170817 and 

the gamma-ray burst GRB170817A as the samples to cal-

ibrate the speed of gravitational waves [41,42]. Based on the 

departure and arrival time differences between GW170817 

and GRB170817A, LIGO determined that, as shown in Eq. 

(17), the speed  of gravitational waves accurately equal 

to the speed c of light in vacuum. 

However, it is LIGO’s arguments and conclusions 

about the speed of gravitational waves that reveal the quid-

dity of LIGO’s so-called gravitational waves: they are not 

gravitational waves; they are electromagnetic waves.  

In fact, LIGO’s every trigger signal GWxxxxxx must 

be one of the so-called electromagnetic counterparts of 
the GWxxxxxx. 

8.7 What Exactly did LIGO Detect? 

As stated in Sec. 3.2 and Sec. 8.1, LIGO is not a pure 

gravitational-wave detector, but a detector for all things: 

once matter objects or matter waves, including electro-

magnetic waves and gravitational waves, asymmetrically 

invade the F-P vacuum cavities of LIGO’s X and Y-arms, 

it may trigger the LIGO detector. The higher the density of 

matter, the greater the probability of LIGO system being 

triggered. 

As stated in Secs. 8.2-8.5, even if binary stars or black 

holes do exist in the universe, the gravitational waves 

erupted by their mergers, like the gravity radiated by the 

moon and sun, cannot also trigger the LIGO detector. As 

clarified based on the GOR information-wave equation 

(Eq. (34)) in Sec. 7, Einstein’s prediction of gravitational 

waves is an error -- Einstein mistakenly thought that the 

information wave of the optical agent OA(c) was a gravi-

tational wave, and therefore, mistakenly thought that the 

speed of gravitational waves was equivalent to the speed 

of light. As stated in Sec. 8.6, the speed of gravitational 

waves must be much higher than the speed of light as La-

place [44] and Flandern [45] calculated and predicted theo-

retically. 

So, what exactly is the matter or matter systems that 

triggered the LIGO detector? And, why do LIGO’s so-

called gravitational waves also move at the speed of light, 

as Einstein’s prediction? 

Originally, the author of OR thought that electromag-

netic matter could not penetrate and invade LIGO’s F-P 

vacuum cavities, and therefore, a GWxxxxxx signal that 

triggered the LIGO detector could only be the gravitational 

field of an electromagnetic-particle clump (EPC) which is 

referred to by LIGO as an electromagnetic counterpart of 

GWxxxxxx. Although an electromagnetic-particle clump 

has extremely small mass and weak gravitational field, it 

can asymmetrically sweep over the LIGO detector at close 

quarters or even zero distance, so that its gravitational field 

may trigger the LIGO detector. 

However, according to the information provided by 

the AI model DeepSeek, LIGO’s F-P vacuum cavities is 

made of stainless-steel material with a thickness of about 

3 mm. Therefore, high-energy electromagnetic radiation, 

such as gamma-ray bursts, can definitely penetrate and in-

vade LIGO’s F-P vacuum cavities. According to the inter-

pretation of LIGO’s principle in Sec. 8.1, gamma-ray 

bursts, such as GRB170817A that is regarded as an elec-

tromagnetic counterpart of GW170817, have higher den-

sity of matter, and are more like to trigger the LIGO detec-

tor than their own gravitational fields or gravitational 

waves. As depicted in Fig. 3(c), gamma rays and even X-

rays can asymmetrically disturb LIGO’s X and Y-arms and 

invade the F-P vacuum cavities, which must change the 

speeds of laser in the F-P cavities, so that the two laser 

beams in LIGO’s X and Y-arms present an equivalent op-

tical-path difference and interfere with each other, leaving 

interference patterns on the LIGO photodetector PD and 

triggering the LIGO detector. 

In fact, LIGO’s so-called electromagnetic counterparts 
of gravitational waves, such as the gamma-ray burst 

GRB170814A, not only can trigger radio telescopes, but 

also can trigger the LIGO detector. 

It can be asserted that the so-called gravitational wave 



OR Serial Report 3: Einstein's Prediction on Gravitational Wave is an Error 
 

OR page-22 

GW150914, and even every GWxxxxxx signal that trig-

gers the LIGO detector, represents an electromagnetic-par-

ticle clump (EPC) which swept over the earth’s surface 

and invaded LIGO’s F-P vacuum cavities, rather than a 

gravitational wave originated from a binary star or black-

hole merger in deep space. 

Now, we know why LIGO’s so-called gravitational 

waves were moving at the speed of light. 

In order to cater to Einstein’s prediction of gravita-

tional waves, LIGO mistakenly thought that the GW 

xxxxxx signals triggering the LIGO detector represented 

gravitational waves originated from binary star or black-

hole mergers and mistakenly thought that the speed of 

gravitational waves was the speed of light. 

This is the quiddity of LIGO’s so-called detection of 

gravitational waves. 

The events that electromagnetic matter sweeps over 

the earth is extremely common. However, binary stars or 

black holes, and their mergers, are just imaginations. 

Conclusion 

The theory of Observational relativity (OR), as a new 

theory in human being’s physics, has brought new discov-

eries and new insights. 

The OR serial reports are aimed to interpret the theory 

of OR for readers. OR Serial Report 1 reported the signif-

icant discovery of OR: the speed of light is not really in-

variant; spacetime is not really curved. OR Serial Report 2 

reported the significant discovery of OR: the rest mass of 

photons is not really zero. 

Now, OR Serial Report 3 reports to readers another 

significant discovery of OR: Einstein’s prediction of grav-

itational waves is a historic mistake. 

The theory of OR does not doubt the objective exist-

ence of gravity or gravitational interactions, nor does it 

doubt the objective existence of gravitational radiation or 

gravitational waves. In theory of OR, the concept of Grav-

itational Wave is equivalent to Gravity and Gravitational 

Radiation. 

The theory of OR has clarified that Newtonian me-

chanics is the theory of idealized observation, representing 

the objective and real physical world. According to New-

ton’s law of universal gravitation, all matter objects are at-

tracted to each other. It is due to the gravitational interac-

tion between the sun and earth that the earth orbits around 

the sun. The existence of gravity or gravitational radiation 

does not need further proof. The rise and fall of tides in the 

earth’s oceans has long indicated that gravitational radia-

tion or gravitational waves not only exists objectively but 

also can make waves in the earth’s oceans. 

Einstein’s theory of relativity, including the special or 

the general, is a theory of optical observation, presenting 

us with only an optical image of the physical world, and 

therefore, does not represent the objective and real physi-

cal world. 

Einstein derived a wave equation h
~
=h

~
(,c) based 

on his gravitational-field equation, which has two charac-

teristic physical quantities: Newton’s gravitational poten-

tial  and the speed c of light in vacuum. Accordingly, 

Einstein believed that his wave function h
~
(,c) repre-

sents gravitational waves (), and the wave speed is the 

speed (c) of light in vacuum. This is Einstein’s famous pre-

diction of gravitational waves. 

Actually, Einstein’s prediction of gravitational waves 

is logically contradictory to his doctrine of spacetime cur-

vature: gravitational waves imply the existence of gravity; 

whereas, the doctrine of spacetime curvature implies the 

negation of gravity. 

It should be pointed out that neither the theory of 

GOR, Newton’s theory of universal gravitation, nor Ein-

stein’s theory of general relativity have any prior infor-

mation about the speed of gravitational radiation or gravi-

tational waves. In theory, Einstein could not have con-

cluded that the speed of gravitational waves is the speed of 

light from his theory of general relativity. 

Now, based on the broad perspective of the general ob-

servation agent OA() (0<<;→), the theory of OR 

has derived the GOR information-wave equation h
~
= 

h
~
 (,) from the GOR gravitational-field equation, 

where the characteristic physical quantity  is the speed of 

the information wave h
~
(,) of OA(), and the Newto-

nian gravitational potential  is the information about 

gravitational spacetime loaded and carried by the infor-

mation wave h
~
(,) (a Carrier Wave) of OA(), rather 

than the gravitational potential radiated by the gravita-

tional source. 

The GOR information-wave equation has revealed the 

quiddity of Einstein’s prediction of gravitational waves. 

Einstein’s wave equation h
~
=h

~
(,c) is the infor-

mation-wave equation of the optical agent OA(c), just a 

special case of the GOR information-wave equation h
~
= 

h
~
 (,); Einstein’s so-called gravitational waves are ac-

tually the information waves of OA(c), i.e., light or elec-

tromagnetic waves, its speed is naturally the speed of light. 

Section 7 of OR Serial Report 3 has indicated that Ein-

stein mistakenly predicted gravitational waves, which are 

not gravitational waves but the information wave of the 

optical agent OA(c) transmitting observed information. 

Einstein mistakenly thought that the information wave 

h
~
 (,c) of OA(c) was a gravitational wave, and therefore, 

mistakenly thought that the speed of the information wave 

h
~
 (,c) of OA(c) was the speed of gravitational waves. 

Section 8 of OR Serial Report 3 has indicated that 

LIGO mistakenly detected gravitational waves, which are 

not gravitational waves but the electromagnetic-particle 

clumps (EPCs) or electromagnetic waves sweeping over 

the earth’s surface and triggering the LIGO detector. LIGO 

mistakenly thought that the electromagnetic waves were 

gravitational waves, and therefore, mistakenly thought that 

the speed of electromagnetic waves was the speed of grav-

itational waves. 

Now, what mankind needs is not to verify the objec-

tive existence of gravitational waves, but to measure and 

determine the speed of gravitational waves. 
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