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Abstract 

In 1905, Einstein published four groundbreaking papers that outlined a 

theory of photoelectric effects, explained the Brown motion, introduced 

his special theory of relativity and demonstrated that mass and energy 

can be equivalent. In 1915, Einstein proposed general relativity. Then, 

the accurate bending of a light ray was derived. However, Einstein 

failed to see that the electromagnetic energy is not equivalent to mass. 

And his derivation on the perihelion of Mercury is not rigorous because 

the Einstein equation has no bounded dynamic solutions. Although 

mathematician S. T. Yau and others claimed the existence of dynamic 

solutions, since this was not true they failed to provide any example to 

support this claim. Moreover, Einstein falsely demonstrated the curved 

space with invalid applications of special relativity to measure the 

circumference of a rotating circle. Also, there is no gravitational wave 

solution for the Einstein equation. When Einstein was asked about the 

gravitational wave, his final answer was “I do not know”. Einstein 

claimed that the weight of a piece of metal would increase as its 

temperature increases. However, experiments show that the weight is 
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reduced although there is no loss of energy. If a heated metal is used as 

a pendulum, its period is lengthened since the gravity is reduced 

although an electric current can add weight. Thus, the inert mass and 

the weight can be different, and the assumptions for general relativity 

are not always valid. Einstein failed to distinguish them when the 

repulsive gravitational force that would make the difference, is not 

involved. Thus, the proof of Penrose for the existence of black holes is 

invalid. This shows that a charge not only produces an electromagnetic 

force but also a repulsive gravitational force. Thus, gravity and 

electromagnetism are unified. This new force implies also that Galileo’s 

prediction that matter would have the same acceleration in vacuum can 

fail. Einstein makes the correct assumption that the photons are 

massless particles, but their energy is not compatible with the energy of 

an electromagnetic wave. Since a charged particle is always massive, 

the photonic energy should include also the energy of the gravitational 

wave. Thus, a modified Einstein equation, with different coupling signs, 

is obtained for the gravitational wave accompanying the 

electromagnetic wave. This shows that the unique sign of couplings 

proposed by Hawking and Penrose for the existence of space-time 

singularities is incorrect. Also, the gravitation makes the 

electromagnetic wave energy quantized. Thus, the claim of 

incompativity between quantum mechanics and general relativity is 

nonsense. In addition, quantum theory is incomplete since the charge-

mass interaction is omitted. It has been verified by Lo as Zhou Pei-Yuan 

of Peking University pointed out that Einstein’s covariance principle is 

invalid. A new application of the repulsive gravitational theory would be 

to improve the flying technology. 

“Unthinking respect for authority is the greatest enemy of truth.” 

- A. Einstein 

1. Introduction 

Einstein is considered as a genius in physics because of his great 

contributions to physics. However, this does not mean that he made no 

mistake in physics. 

For instance, I failed to find a physicist to do experiments to see 

whether Einstein had made mistakes. Apparently, the physics 

community has been deeply misled to believe that Einstein cannot be 
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wrong in classical physics. Nevertheless, I found experimental evidence 

that shows Einstein was wrong [1, 2]. This was due to that the 

experimentalists failed to see that the results are actually against 

Einstein’s theory.(1) 

The Bible points out that a human being cannot be perfect. The 

Chinese history also shows this. In fact, we have a smart woman, who has 

discovered this. Her name is Wu Zetian (武則天), and Zetian (則天) means 

that she would learn from nature. She is the only one smart enough to see 

first that a human being cannot be perfect. I also realized this after I 

found out that Einstein also has many mistakes. 

In 1905, Einstein published four groundbreaking papers. These 

papers outlined a theory of photoelectric effects [3], explained Brown 

motion [4], introduced his special theory of relativity [5] and 

demonstrated that the special relativity implies that mass and energy can 

be equivalent to each other [6]. However, according to the Einstein 

equation, for the electromagnetic energy ,eE  2cEm e=  cannot be valid. 

In 1915, Einstein proposed a general theory of relativity [7]. For this, 

the Einstein equation is, 

 ,21 abababab KTRgRG −=−=       ,8 2cGK π=  (1.1) 

where abG  is the Einstein tensor, abR  is the Ricci curvature tensor, abg  

is the space-time metric, abT  is a sum of energy-momentum tensors(2), 

,ab
abgRR =  and G  is the Newtonian coupling constant. This extended 

the system of mechanics to incorporate gravitation. Then, the accurate 

bending of a light ray was derived. 

However, most physicists do not understand pure mathematics, and 

most mathematicians such as Yau [8] and those from the Fields Medal 

have been proven also do not understand gravitation well [9]. Thus, 

theorists often make errors without knowing them. 
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Einstein was unaware of that this experiment of light bending 

actually supports his assumption of equivalence of mass and weight only 

for this case. However, we shall show later that the inert mass is not 

generally equivalent to weight. Thus, the validity of his assumptions in 

general relativity is conditional. Einstein’s failure to see this leads to his 

difficulty to deal with other problems in gravity. 

2. Some General Errors of Einstein and Modification 

of the Einstein Equation 

Moreover, the physics community even regarded that the Einstein 

equation and 2mcE =  are Einstein’s major achievements. Thus, there 

are monumental buildings for 2mcE =  in Beijing, Taipei, Berlin and etc. 

Note that Einstein proposed 2mcE =  in 1912,(3) before general relativity 

was proposed in 1915. However, these two “achievements” are not even 

consistent with each other for the electromagnetic energy .eE (4) 

Einstein believed that his assumptions are unconditional [7]. Also, 

since Einstein’s predictions are often mixed with errors, people would 

accept errors as valid physical results. For instance, although Einstein 

assumes that photons are massless particles, Richard C. Y. Hui and I 

discovered [10], that he failed to see the photonic energy must include 

also the related gravitational wave energy. Thus, not only the 

electromagnetic wave energy wE  is not equivalent to mass, but also not 

equivalent the energy of the massless particles. 

It is crucial to modify the Einstein equation such that an 

accompanying gravitational wave is obtained [11, 12]. On the other hand, 

as Infeld [13] pointed out, Einstein’s final answer to the question of 

gravitational wave was “I do not know.” Thus, Einstein has never 

certained the existence of the gravitational wave. 

Let us consider the Einstein equation with the electromagntic wave 
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energy-momentum tensor ( ) ,µνwT  

 ( ) ( ) .21 µνµνµνµν −=−≡ wKTRgRG  (2.1) 

For an electromagnetic “plane wave” Einstein [14] believed that the non-

linear Einstein eq. (2.1) with the wave energy-momentum tensor as the 

source would do. Then, Penrose [15] obtained a solution as follows: 

,22
iidxdxHdududvds −+=    where   ( ) ,jiij xxuhH =  

where ,zctu −=  .zctv +=  However, this metric is unbounded, and 

there are non-physical parameters (the choice of origin) that are 

unrelated to any physical causes. Moreover, explicit calculation shows 

that it is also impossible to have a bounded solution for the gravity from 

this equation. Thus Penrose [15], being primarily a mathematician, 

overlooked a violation of the principle of causality in physics. Thus, it is 

clear that the calculation of Penrose on gravitational wave is incorrect 

and the Einstein equation is questionable. 

Experimentally, the photons consist of mostly electromagnetic energy 

from the photon-electric effects [3]. However, there is no evidence that the 

photons consist of electromagnetic energy alone. For instance, it would be 

natural to conjecture that the photons also consist of gravitational wave 

energy since all the charged particles are massive. 

Obviously, the editors of Annalen der Physik also do not know that 

Einstein’s assumption of massless particle energy can be derived from the 

electromagnetism, needs a proof. They also are not aware that the proof 

of Einstein, as it stands, is inconsistent with Maxwell’s electromagnetism.  

Moreover, since the energy of an electromagnetic wave wE  and the 

energy of photons pE  are very different [10], to make them compatible, 

the addition of another energy gE  is necessary, i.e., 

 .gwp EEE +=  (2.3) 
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Since a charged particle is always massive, gE  should be the 

gravitational wave energy. 

Thus, based on eq. (2.3), we would have an equation as follows: 

 ( ) ( ) ( ) ,ababab pTwTgT −=−  (2.4) 

where ( )abwT  and ( )abpT  are the energy-stress tensors for the 

electromagnetic wave and the related photons. ( )abgT  is the energy-

momentum tensor of the gravitational wave.(5) Then, we have 

 ( ) ( ) [ ( ) ( ) ].21 abababababab pTwTKgKTRgRG −−==−=  (2.5) 

And an equation for the gravitational wave is obtained in 2006 [16, 17]. 

Thus, Lo proves that the photons confirm the existence of gravitational 

waves.(6) And the existence of the gravitational waves is guaranteed. 

Thus, eq. (2.5) is the first shows that the photons and general 

relativity are intimately related, and the claim of Hawking and Penrose 

that quantum theory and general relativity are incompatible is nonsense. 

Note that eq. (2.5) is similar to the modified Einstein equation for 

massive sources, 

 ( ) [ ( ) ( ) ],21 ababababab gTmTKRgRG −−=−=  (2.6) 

which is necessitated by the Hulse-Taylor experiment [16, 17]. Note that 

( )abgT  has a different coupling sign. The principle of causality requires 

that ( )abgT  is nonzero since a gravitational wave carries energy. 

Recently LIGO announced that the gravitational wave has been 

detected. However, the exact equation that produces the gravitational 

wave remains to be investigated.(7) But, we do not have to worry about 

this since the existence of gravitational wave has already been known in 

2006 because of the photons. 
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Although Einstein’s special relativity has no mistakes, Einstein 

started general relativity with invalid applications of special relativity [5, 

7]. Einstein claimed that in a rotating disk, the ratios DU  for the 

diameter D  of a circle and its circumference U  is larger than .π  Thus, 

Einstein considered this would mean that the space is curved [5, 7] 

although this cannot be represented with a picture that the diameter D  

is in touch with the circumference .U  Careful calculation shows, 

however, that they are the same [18]. This error of Einstein is due to 

adding up very small pieces of the rotating circumstance measured from 

different coordinate systems. Thus, Einstein’s physical intuition and logic 

is not always reliable. 

General relativity was well-known for its difficulty to understand,(8) 

as pointed out by Eddington [19]. In fact, Einstein’s error started from the 

beginning of his general relativity [19]. As pointed out also by A. 

Gullstrand [20], Einstein’s calculation for the perihelion of Mercury is 

defective since Einstein failed to show that this can be obtained from a 

perturbation approach. 

Einstein’s covariance principle is invalid as Prof. Zhou Pei-Yuan [21] 

of Peking University pointed out in 1983.(9) However, few were convinced 

since Einstein proposed the special relativity and no counter example for 

the covariance principle was provided. In addition, Einstein’s view was 

supported by that very different coordinate systems lead to the same first 

order approximation for the bending of light. In 2003, even the second 

order approximation also invariant with respect to different coordinates 

(different gauges). 

Nevertheless Lo [22] has found in 2010 a counter example that the 

relation between the shortest distance 0r  from the sun and the impact 

parameter b  is gauge dependent. For the isotopic gauge and the 

harmonic gauge, they are, respectively, 0~ rmb +  and ,2~ 0rmb +  

where 2cGMm =  and M  is the mass of the sun. Also, Zhou’s view was 
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finally supported by H. W. Peng [23] in China. 

However, Nobel Laureate C. N. Yang still believed Einstein. Thus, 

Yang still follows an authority without a reason although he claimed that 

he had overcome this. Einstein’s error has also been shown by the 

deficiency of his invalid thought experiments approach for later 

applications [24]. Apparently, Einstein believed incorrectly that all 

physics has been discovered. This is also why Einstein failed in his 

unification conjecture. We have learned from electromagnetism, a 

unification necessary have new physics. 

Based on his conjecture of ,2mcE =  Einstein also predicted 

incorrectly in 1946 that the weight of a piece of metal would increase as 

its temperature increases. Thus, the weight reduction experiments of 

metal lead to the discovery of the repulsive gravitation and Einstein’s 

errors [25]. This is what students of the Pui-Ching Middle School 

confirmed with experiments on the North Pole. 

A strange fact is that neither Princeton University, Harvard 

University, MIT, Caltech, Cambridge University, nor the Oxford 

University, and etc., have shown any interest to test the existence of 

repulsive gravitation even such experiments are simple. Apparently, they 

believed that this would be impossible according to Einstein since it is 

against his notion of gravitational mass. The equivalence of gravitational 

mass and the inert mass is a basic assumption of general relativity [5, 7]. 

However, Einstein’s notion of gravitational mass is not valid when the 

repulsive gravitation is present [26]. 

It seems that there are at least two kinds of scientists. The judgments 

of first class of scientists are based on experiments, whereas the 

judgments of the second class of scientists are based on the claims of 

other scientists. The second class of scientists can make mistakes if the 

claim of previous scientists is incomplete. In MIT, only the 16th President 

of MIT Susan Hockfield supports my research on the repulsive 
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gravitation. This would imply that the MIT Physics Department consists 

of second kind of scientists. This perhaps is a reason why MIT also made 

mistakes without knowing them. 

Another not well-known error of Einstein is his understanding of 

energy. In fact, the whole physical society failed to notice Einstein’s 

failure in distinguishing two kinds of energies that are not compatible 

with each other. Although both the energy of an electromagnetic wave 

and the energy of massless particles are associated with a traceless 

energy-momentum tensor, the sum of massless energies can become 

massive [10] while the sum of electromagnetic wave energy cannot. Thus, 

Einstein also failed to prove the general validity of 2cEm =  since the 

electromagnetic energy is not equivalent to mass. 

Note that about 2,500 years ago the Chinese philosopher Lao Tze 

predicted that for any force, there must be another force against it such 

that matter would not be over concentrated. Thus, the Chinese seem to be 

designated to find the errors of Einstein. 

Einstein’s mathematics was inadequate for his theory and thus he 

failed to obtain a Nobel Prize for general relativity. Since he failed to see 

his mathematical errors, he also failed to see why the Einstein equation 

has no bounded dynamic solutions. Thus, Einstein never understood why 

[27] there is no dynamic solution for the Einstein equation, but it does 

exist for the linearized equation. 

Since the mathematics of many physicists was inadequate, naturally 

Einstein hoped that mathematicians would help. Unfortunately, the 

positive mass theorem [8] of Scheon and Yau misled physicists to believe 

that general relativity was perfect because Yau does not understand 

gravitation. Witten [28] follows also Yau’s erroneous step. 

In addition, the Fields Medal awarded a prize to Yau in 1981 and to 

E. Witten in 1990 because their mathematicians also do not understand 
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gravitation according to Prof. Peter C. Sarnak of the Institute for 

Advanced Study [25]. In other words, their work was wrongly regarded by 

the physics community as correct. Thus, almost everybody made mistakes 

in general relativity for about 40 years! 

If one relies on others to obtain the physical condition, one can easily 

make the same mistake as Yau if one does not use explicit solutions to 

check the results. In fact, mathematicians such as M. Atiyah(10) and L. D. 

Faddeev(11) had made such errors. In particular, Faddeev’s “natural” 

definition of energy has no valid basis in physics since no bounded 

dynamic solution has ever been produced. They are just too eager to 

believe that Einstein was right. 

The fundamental error of S. T. Yau and the mathematicians of the 

Fields Medal, like many other theorists, is that they invalidly assumed 

that dynamic solutions for the Einstein equation exist. However, they 

were not able to provide a dynamic solution to support their claim. In 

addition, they do not know that the Einstein equation, due to a violation 

on the principle of causality, do not have any dynamic solution [29]. Such 

a paper was published in 2000.(12) 

3. The Errors of the Wheeler School and the Princeton 

University in General Relativity 

Moreover, the Wheeler School [30] have claimed and insisted on that 

the Einstein equation had bounded dynamic solutions but with invalid 

examples. They even misinterpreted Einstein’s equivalent principle as his 

1911 incorrect assumption [31] because they suspect that this principle 

would obstruct the acceptance of their notion of black holes, according to 

Ohanian and Ruffini [32]. Thus, the Wheeler School are no longer 

behaving as normal scientists should. 

The Wheeler School do not understand the principle of causality. The 

equation for the Einstein tensor 0=µνG  violates the principle of 
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causality as demonstrated by the metric of Bondi, Pirani and Robinson 

[33], 

 ( )

( )

( ) ,
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where ,ϕ  β  and θ  are functions of ( ).- ξτ=u  It satisfies the differential 

equation (i.e., their Eq. [2.8]), 

 ( )βθ′+β′=ϕ′ 2sinh2 222u  (3.1b) 

which is a special case of .0=µνG  The metric is irreducibly unbounded 

due to the factor .2u  Linearization does not make sense since u  is not 

bounded. 

When gravity is absent, it is necessary to have 

.02sin2sinh =θ=β=ϕ  These reduce (3.1a) to 

 ( ) ( ).222222 ζ+η−ξ−τ= dduddds  (3.2) 

This is incompatible to the flat metric. Thus, the principle of causality is 

violated. 

The Wheeler School also do not understand pure mathematics. They 

believed that the linearization of an equation always produces a valid 

approximate solution. Thus, they incorrectly choose their typical solution 

for 0=µνG  in the form of their metric (35.29). 

 ( ),222222222 dzedyeLdxdtcds β−β +−−=  (3.3) 

where ( ),uLL =  ( ),uβ=β  ,xctu −=  and c  is the light speed. However, 

the principle of causality requires 0≠µνG  for a gravitational wave to 

transfer energy. They failed to see this and derived its equation as 
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 [ ( ) ] 02
21 =β′+′′−= − LLLRuu  and thus [ ( ) ] .0

2 =β′+′′ LL  (3.4) 

Physics requires that the gravitational wave energy-momentum tensor 

cannot be zero. Although this equation violates the principle of causality, 

the Wheeler School did not check this out. 

The Wheeler School even claimed that (35.29) has an approximate 

solution, their (35.32), obtained with the linearization of the above metric 

as follows: 

 ( ) ( ) .2121 222222 dzdydxdtcds β−−β+−−=  (3.5) 

They did not derive (3.5) from (3.3), but believed that the linearization of 

a metric would always produce a valid approximation. However, I have 

found that metric (3.5) cannot be derived from metric (3.3) [29]. 

Due to poor mathematics, the Wheeler School also supported the false 

claims of Christodoulou and Klainerman [34] on their construction of 

dynamic solutions. A book review on their claims was written by V. 

Perlick, originally appeared in ZfM [35] in 1996, and republished again in 

GRG [36]. Thus, the physical society is not completely blind. Moreover, 

upon close examination, it is found that they have not constructed any 

dynamic solution at all [37]. 

Their main problem is, as also pointed out by Perlick, that they are 

very confusing on the questions of causality and logic [35]. They even 

regarded an inaccurately phrased definition as a theorem, but a theorem 

advertised as a self-evident heuristic principle! 

Christodoulou and Klainerman [34] claimed the existence of 

“dynamic” solutions for the vacuum Einstein equation of 1915. However, 

their so-called “dynamic” solutions are merely constructed from their 

presumed strong asymptotically flat (S.A.F.) “initial data sets” without 

showing the physical relevance [37]. They have not shown the existence 

of a case other than the static solutions. Moreover, they have not related 
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any of their “dynamic” solutions with dynamic sources. Thus, their claim 

has not been proven [37]. 

4. Weight Reduction of Metals as their 

Temperature Increased 

The experiments on weight reduction were not understood since they 

actually show Einstein is wrong. They are: 1) the weight reduction of a 

charged metal ball done by Tsipenyuk and Andreev [38]; 2) The weight 

reduction of charged capacitor done by scientists from countries, 

including the US, Japan, China, and etc. [1, 39]; 3) The weight reduction 

of heated-up metals done by the Russian and the Chinese [1, 2]. 

However, Einstein did not know these developments because he died 

in 1955. It takes more than 50 years for the physical community to find 

out that he can be wrong in classical physics. He conjectured the 

unification of gravitation and electromagnetism, and he did not know that 

his assumption for general relativity is inconsistent with the 

electromagnetism that produces the repulsive gravitational force [30, 39]. 

Here we present the experiments done by Dmitriev, Nikushechenko, 

and Snegov [1] in 2003 that a piece of heated-up brass has reduced 

weight. A problem of these experiments is that they were misinterpreted 

as a reduction of mass although no loss of energy is detected. The results 

can be shown in the following figures. 

 

Figure 1. Change in mass of a brass rod mounted in an open holder. 
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Ultrasound frequency is 131.25 kHz. The dashed lines indicate the 

moments when the ultrasound was switched on and off. 

 

Figure 2. Time dependence of the temperature of a part of the surface of 

an ultrasonically heated brass rod (open holder). Ultrasound frequency is 

131.28 kHz. The dashed line indicates the moment when the ultrasound 

was switched off. 

 

Figure 3. Arrangement of the air tight container: 1) Dewar vessel; 2) 

metal rod; 3) holder pillar (textolite cloth-based laminate); 4) piezoelectric 

transducer; 5) foam plastic spacers; 6) cold weld; 7) holder base (ebonite). 

 

Figure 4. Change in mass of a brass rod mounted in a closed Dewar 
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vessel. Ultrasound frequency is 131.27 kHz. The dashed lines indicate the 

moments when the ultrasound was switched on and off. 

Figure 1 shows the change of weight for the brass rod mounted in an 

open holder. Figure 2 shows the time dependence of the temperature of a 

part of the surface of an ultrasonically heated brass rod (open holder). 

Figure 3 shows the arrangement in an air-tight container. Figure 4 shows 

the change of weight for the brass rod in a closed Dewar vessel, which 

separates the influence of outside heat. The brass rod weighs g58.5  

before heating, with a length of mm,140.0  and a diameter of mm.8.0  

These figures show that the Dewar vessel is not essential for the weight 

reduction experiment. 

Dmitriev et al. [1] pointed out, “It is well known that the temperature 

regimes play an important role when weighing with high accuracy. The 

reasons for temperature influencing the results of measurements are 

thermal expansion of the bodies, temperature changes in the 

magnetization of the weighed sample, adsorption of moisture by the 

surface of the sample (a change in the buoyancy), thermal convection of 

the air near the surface of the sample, the influence of the heated sample 

on the balance mechanism (through thermal radiation, heat conduction, 

or convection). These factors are known in modern measurement 

technology and their contribution to the results of measuring the mass of 

samples can be estimated quantitatively.” So, they are confident that 

their measured result of the reduction of weight is correct. 

However, they misinterpreted the reduction of weight as a reduction 

of mass because there is no repulsive gravitation in Einstein’s theory. 

This implies that the addition of energy leads to a reduction of mass 

without any rejection of energy. Thus, many believe incorrectly that this 

is due to an improper operation of experiment. However, it is difficult to 

regard a continuous reduction of weight during a process of increased 

temperature as experimental errors. Moreover, the 2010 experimental 
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results of a set of metals by Fan, Feng and Liu [2] rejected such an idea 

because as the temperature increases, they obtain also essentially similar 

results, other reductions of weight. 

Moreover, it has been verified by Lo [40] with a torsion balance scale 

that the lead balls have reduced gravitation after heated-up. However, 

there is no large loss of energy which would be expected from a loss of 

mass. H. Y. Woo [41] also has measured heated-up metals, and concludes 

that the weight reduction does exist.(13) Thus, the prediction of Einstein 

on weight increase as temperature increases, is clearly incorrect. Also it is 

possible the reduction of weight is due to a reduction of gravity, but not 

mass. We shall show that this is the case of a reduction of gravity due to 

the existence of the repulsive gravitational force. 

5. The Weight Reduction of Metal and the Differences 

between Mass and Weight 

Interestingly, a counter example on the prediction of Einstein is 

provided by Einstein himself [24]. Based on the unproven speculation 

,2mcE =  Einstein [24] claimed in 1946 that the weight of a metal piece 

would increase as its temperature increases. Experimentally, however, an 

increase of temperature for a metal not only did not produce an increase 

of weight, but on the contrary a measurable reduction of weight [1, 2]. 

Nevertheless, Einstein did show it with his favorite thought 

experiment because of technology limitation of his time. Thus, the 

shortcomings of his thought experiment were exposed later because of 

incorrect predictions. Thus, Witten’s(14) claim that theoretical self-

consistent is most important in physics is false. Also, there are other 

weight reduction due to added energy [42] such as a charged metal ball 

and a charged capacitor. Thus, 2mcE =  has been clearly proven 

experimentally as not generally valid. 

However, since Einstein assumed the inert mass is equivalent to the 



EINSTEIN’S CONTRIBUTION TO PHYSICS … 

 

17 

gravitational mass [5, 7], in general relativity weight and inert mass are 

indistinguishable. Nevertheless, Einstein also recognized that since inert 

mass and gravitational mass are defined very differently they should be 

distinguishable. Thus, it is a puzzle to Einstein that he was unable to 

distinguish them. 

From ,2mcE =  we know that a reduction of inert mass would be 

accompanied with a release of large energy. However, we have measured 

with a torsion balance scale [40] that a reduction of gravity does not 

accompany with a release of large energy. Thus, the inert mass and the 

weight are distinguishable. Moreover, the reduction of weight is due to 

the existence of repulsive gravitation. Einstein was unable to distinguish 

them because the repulsive gravitational force had not been recognized. 

Moreover, we must be able to distinguish mass and gravity with 

experiments. To prove the existence of such a repulsive force the 

experiment must involve both mass acceleration and gravitational 

attraction. For such a purpose, the measurement of the period T  of a 

pendulum would be appropriate. The first approximation of a formula for 

the period T  of a pendulum is as follows [43]: 

 ,2
g

l
T π≈  (5.1) 

where l  is the length of the pendulum and g  is the gravitational 

acceleration. Thus, the pendulum inert mass change would not change its 

period ,T  but if the g  changes, the period T  of the pendulum will be 

changed. Thus, a reduction of gravity would have an increase on the 

period ,T  but some fail to see this is important. 

Hence, a reduction of the mass or gravity can be distinguished by 

using it as a pendulum. It has been verified by Liu [44] that the mass is 

essentially the same as Lo [45] predicted since there is no loss of energy, 

but the period T  is extended after heating-up. This is consistent with Lo 
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[40] who also verified with a torsion balance scale that shows the lead 

balls have reduced gravitation after being heated-up. 

However, Einstein had not aware of a repulsive gravitation. There is 

no evidence for a loss of energy when the weight is reduced. Since the 

reduction of gravity is established, the gravitational mass proposed by 

Einstein [5, 7] is incorrect. This is due to that the electromagnetism 

includes also repulsive gravitational force. Thus, general relativity must 

be reviewed. 

Therefore, based on the invalidly assuming gravity was always 

attractive, Penrose’s 1965 proof [46] for the existence of black holes is 

invalid. Thus, in 1965 Penrose produced another error in addition of the 

erroneous gravitational wave equation. Nevertheless, the 2020 Nobel 

Committee [47] awarded a prize to Penrose because of their knowledge on 

gravitation was out dated as Einstein did. 

6. The Oversight of Einstein on the Repulsive Gravitation and 

Errors of Nobel Laureate ’t Hooft 

We have proved that existence of the repulsive gravitational force 

from experiments but we have not shown how the repulsive gravitational 

force is generated. We must explain how such a weight reduction would 

happen and why a charged capacitor or a charged particle would lead to a 

reduction of weight. 

In 1916, a charge-mass repulsive force was derived from the Reissner-

Nordstrom metric for a particle with charge q  and mass M  [30] as 

follows: 
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(light speed )1=c  where r  is the radial distance from the particle center. 
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In metric (6.1), the gravity components generated by electricity have not 

only a very different radial coordinate dependence but also a different 

sign that makes a new repulsive gravitational force [42]. This should be a 

new contribution. 

Thus, 22 2rq  is the repulsive gravitational potential. This new force 

is a big surprise since it means that the charge also additionally provides 

a repulsive gravitational force. And thus, gravity and electromagnetism 

are unified. This repulsion implies also that the existence for black holes 

is questionable because gravity is not always attractive as Penrose 

incorrectly assumed [46]. 

However, for a charged particle, the repulsive gravitational force 

would be very small at a normal distance. This is why Maxwell 

overlooked the repulsive force. A similar metric can be derived for a 

charged ball [48]. The changes are that r  becomes R  the distance from 

the center of the ball, and q  becomes Q  the total charge of the ball. 

Thus, the repulsive gravitational force can be observed. 

Now, the existence of repulsive gravitational force is very clear from 

experiments. It was a puzzle why a charged particle is always massive. 

Now we start to show some light on this. If a charged particle is not 

massive, it would not be able to stay with other massive particles. Thus, 

general relativity has not been fully tested, and supplemental 

experiments are desired. However, due to the fact that the string 

theorists cannot explain the repulsive gravitational force, many wrongly 

take the attitude of ignoring such a subject. 

In fact, nothing have been derived from metric (6.1) until 1997 [49] 

because theorists did not acknowledge the repulsive gravitational force. 

This is mainly due to that Einstein believed in general validity of 

.2mcE =  Moreover, in 2003 theorists such as Herrera et al. [50] argued 

that M  in metric (6.1) could involve the electric energy. Thus, they 
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wrongly believed no net repulsive force could be generated. 

They considered the mass M  would include the electric energy, i.e., 

( ) 0
2

0 rqrmM +=  where ( )0rm  is the mass of the particle and 0
2 rq  is 

the electric energy of the particle outside the radius 0r  of the particle. 

Thus, in net effect, there would be no repulsive gravitation since 

2

2

2

2 12
1

2

1

rr

q
M

r

q

r

M

r 












−=












+−

∂

∂
 

( ) .0
111
2

0

2
0 >


















−+=

rrr
qrm  (6.2) 

The attraction would increase as the charge q  increased. (What 

fundamentally wrong is that the electric energy is not equivalent to mass 

since the electric energy is spread over a large area.) On the other hand, 

if the M  is the inertial mass of the particle, the weight of a charged 

metal ball would be reduced. 

In 2005, Tsipenyuk and Andreev [38] discovered that a charged metal 

ball becomes lighter in weight, but they did not know why because there 

is no repulsive gravity in Einstein’s theory. However, Lo [39] pointed out 

that this confirms the existence of repulsive gravitation force 32 rQ  and 

2mcE =  may not be valid. The charge would create a repulsive 

gravitational force, is: 1) proportional to the square of the charge ,Q  and 

2) diminished as .1 3r  These are supported by Japan, the force from a 

charged capacitor [51, 52]. 

Thus, the experiments on two metal balls [38] support the conclusion 

that the mass M  does not include the electric energy since a charged ball 

has a reduced weight and the repulsive gravitational potential 22 2rq  is 

confirmed. Moreover, as we shall show later, such a force would lead to 
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the necessity to extend the theoretical framework of general relativity. 

Nevertheless, Nobel Laureate ’t Hooft [53] has mistakenly assumed 

that 2cEm =  was universally true due to misunderstanding of 

Newtonian mechanics and special relativity. Note that if the mass of an 

electron includes all the electronic energy of an electron, then the 

Newton’s law, amF e=  (F  is the force acting on the electron, em  is the 

mass of the electron, and a  is the acceleration of the electron) would not 

be valid. 

Moreover, since Nobel Laureate  F. Wilzcek [54] used 2mcE =  for 

the asymptotic freedom without any justification, his proof is still 

incomplete. For this, I have asked Prof. Wilzcek and he agrees that 

2mcE =  may not always be valid. Thus, Wilzcek has a far better 

understanding of physics than ’t Hooft. However, a basic error of the most 

theorists is that they invalidly assumed the existence of dynamic 

solutions for the Einstein equation. 

7. The Weight Reduction of a Charged Capacitor, and 

Errors of Galileo on Gravitation 

Moreover, experiments show, a capacitor after being charged with a 

high voltage (about 40 kilovolts), without a continuous supply of electric 

energy, the lifter (a capacitor) is able to lift its own weight plus a payload 

hovering over Earth. Also, a lifter could work by charging the wire to 

either a positive or a negative potential. It has been determined that the 

lift is not due to ion wind effects [55, 56]. Thus, the lift is generated by 

changing something inside the lifter with a high voltage. 

In a charged capacitor, the only change is the state of motion of some 

electrons that have become statically concentrated instead of moving in 

orbits. Since such a repulsive force did not appear before, it is clear that 

such a force was canceled out by the force created by the motion of the 
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electrons. Thus, the repulsive force generated by the charges of protons 

and the electrons was canceled out by the force generated by moving 

electrons. This attractive new current-mass interaction will be discussed 

later. 

This repulsive force, however, cannot be proportional to the charge 

density. The equal numbers of negatively charged electrons and positively 

charged protons with equal charge would lead to the cancellation of the 

forces so generated. However, if such a force is proportional to the charge 

density square, these two kinds of forces would be added together instead 

of canceled out. Moreover, since the lifter has a limited height, one should 

expect that this repulsive gravitational force would diminish faster. 

If the force is proportional to mass, the static charge-mass interaction 

would be a repulsive force between particles with charge density qD  and 

another particle of mass m  would have the following form, 

 n
qr rKmDF 2≈  where ,2>n  (7.1) 

r  is the distance between the two particles, and K  is the coupling 

constant. In formula (7.1) the coupling constant K  and n  the power of r  

can be determined by experiments. The simplest case would be .3=n  

The results are that the charged capacitors have reduced weight. If the 

lift force is large enough, it will hover over the Earth [55, 56] since the 

repulsive gravitation force reduces faster. 

The experiment data of Japanese T. Musha [51, 52] for the charged 

capacitor show that the repulsive gravitational force would be 

proportional to the potential square, 2V  where V  is the electric potential 

difference of the capacitor ( ,CVQ =  C  is the capacitance and Q  is the 

charge). Thus, the charge density square in heuristic eq. (7.1) is correct. 

Moreover, the lifter’s hovering shows that the repulsive force would 

diminish faster than the gravity. However, even if the 31 r  factor in the 
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repulsive force is verified, the calculation still depends on detailed 

modeling [57]. 

The weight reduction effect for charged capacitors is not directional, 

because the directional effects have been averaged out. Also, it stays the 

same if the electric potential is stable. This has been verified by Liu [44] 

with the rolled-up capacitors. 

It was reported by a British reporter that some Buddist monks can 

hover on earth. This was considered as a nonsense in the past because it 

is against Newton’s law of gravitation. Now, Newton’s observation is 

clearly incomplete. Their hovering on earth is simply an experimental 

fact [55, 56]. Thus, the claim of Galileo that all matter falling under 

gravitation in vacuum would have the same acceleration is incorrect. 

8. The Current-Mass Interaction and the 

Directional Weight of a Magnet 

Now, let us discuss the current-mass interaction. According to general 

relativity, the magnetic energy would lead to an attractive force from a 

current toward a mass [57]. Due to a charged capacitor having reduced 

weight, it is necessary to have the attractive current-mass interaction 

canceled out by the effect of the repulsive charge-mass interaction. This is 

why a charged capacitor exhibits the repulsive force. This cancellation is 

also why we can ignore electromagnetism in general relativity. 

Apparently, Einstein failed to see this. 

Such a current-mass attractive force has been discovered by Martin 

Tajmar and Clovis de Matos [58] of the European Space Agency. Martin 

et al. found that a spinning ring of superconducting material increases its 

weight more than expected. According to quantum theory, spinning 

superconductors should produce a weak magnetic field. Thus, they 

measured also the attractive current-mass interaction to Earth! 

This would generate a force perpendicular to the current. Such a 
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directional dependence of weight is a new phenomenon that verifies the 

existence of the current-mass interaction. Since the additional weight 

from a current-mass interaction is directional, the weight of a magnet 

would depend on the direction. The difficulty is, however, an accurate 

electronic scale would be affected by the magnet to be weighted. 

To eliminate the influence of the magnet to the electronic scale, we 

use a long paper tube to raise the scale platform to very high. In our case, 

a paper tube of two feet long would be sufficient. 

 

We measure each rectangular magnets in 6 positions and our data 

confirm that the weight of a magnet is indeed directional [59]. Thus, one 

sees the existence of the current-mass attractive force. 

This current-mass interaction also explains the phenomenon that it 

takes time for a discharged capacitor to recover its weight. A discharged 

capacitor needs time to dissipate the heat from discharging, and the 

motions of its charges would accordingly recover to the previous state. 

However, we may also assume that, for a charged capacitor, the resulting 

force is the interaction of the net macroscopic charges with the mass. 

Because the atomic electrons are different for different atoms, the weight 

reduction processes for different metals are also different. 

Thus, there are three factors that determine the weight. They are: (1) 
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the mass of the matter, (2) the charge-mass repulsive force, and (3) the 

attractive current-mass force. For a piece of a heated-up metal, the 

current-mass attractive force due to orbital electrons is reduced, but the 

charge-mass repulsive force increases. Hence, a net result is a reduction 

of weight as its temperature increases [24]. 

9. The Errors of Penrose and Hawking on Gravitation 

A problem in general relativity is that some theorists such as Penrose 

and Hawking like to speculate opinions without sufficient experimental 

basis. We shall show that the approach of Hawking and Penrose is wrong. 

Philosopher Hu Shih once remarked that in sciences, one can have daring 

assumptions, but one must also be careful in his proof. A problem of 

Einstein and some physicists is that they often have only the first half. It 

is hoped that this analysis would stimulate further careful studies on 

Einstein’s theory. 

In their well-known spacetime singularity theorems, they have never 

stated any physical reason for the existence of such spacetime 

singularities. Also, they have never stated any reason why the couplings 

have a unique sign. They believe that it is reasonable to assume that all 

the coupling constants have the same sign, without giving what is being 

reasonable. 

Nevertheless, they have many followers who also believed that 

general relativity should give strange results due to their ignorance, a 

surprise seems to be the trade mark of general relativity. But they failed 

to see that a dynamic solution requires the existence of different signs for 

coupling constants [12, 17] because the coupling of a gravitational energy 

requires a different sign. 

Unlike mathematics, in which the validity of a reasonable assumption 

can be rigorously proven, in physics a reasonable assumption can lead to 

completely wrong results because of some unknown physical reason. It 
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was conjectured that a “reasonable” assumption of 2mcE =  would lead 

to the increase of weight as the temperature increases [24]. However, 

experiments show that the result is a reduction of weight [1, 2]. 

Consequently, the repulsive gravitational force is discovered and the inert 

mass and weight are different. 

E. Witten incorrectly believes that the most important in physics is 

self-consistent, but not in agreement with experiments. In fact, even 

Einstein cannot tell the difference between mathematics and physics. 

Penrose and Hawking did not produce any meaningful verification in 

physics. They follow the steps of Einstein faithfully because they 

incorrectly believed that the accurate bending of light would guaranty 

that general relativity was always correct. Unfortunately, they are wrong. 

This uncertainty is why an experimental verification is necessary as 

Galileo advocated. 

For example, the singularity theorems lead to the speculation of an 

expanding universe to interpret Hubble’s law. However, Hubble [60] did 

not accept such an interpretation because it would be in conflict with the 

calculation for the bending of light. An alternative interpretation is, as 

other waves, due to a loss of energy in the long traveling of light [61]. 

However, such a reasonable theory has not been proposed. 

Both quantum theory and relativity are based on the phenomena of 

light. It is gravity that makes the notion of photons compatible with the 

electromagnetic wave [11, 12]. Thus, the claim of Hawking and Penrose 

that quantum mechanics and general relativity are incompatible is 

completely nonsense. Since Einstein proposed the photons before he 

conceived general relativity, understandably Einstein failed to include 

gravitational wave energy in the photons. 

The 2020 Nobel Committee for Physics awarded a prize to Penrose for 

his proof for the existence of black holes. However, Penrose’s proof is 

based on the invalid assumption that gravity is always attractive [46]. 
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Now, the assumption of Penrose is not just unverifiable, but also wrong. 

This shows the Nobel Committee for physics is out-dated in their 

knowledge in gravitation since they cannot accept new physics. 

Many incorrectly regard that Hawking and Penrose were great 

physicists. This is due to the fact that they cannot tell the difference 

between a theorist, who requires only reasoning in words and a physicist, 

whose theory requires experimental supports. They are theorists, but not 

physicists because a physicist must be able to make experimentally 

confirmed predictions. However, they failed this. In fact, the existence of 

black holes is based on an invalid assumption that gravity is always 

attractive, and 2mcE =  is not generally valid. 

There are some differences between Hawking and Penrose. Penrose is 

a mathematician as he was trained. Thus, he cannot distinguish physics 

from mathematics. Hawking’s problem is that he had mistaken physics 

was just the mathematics you can understand. However, although many 

wrongly regard him as a great physicist, unlike Newton, Hawking has no 

experimentally confirmed prediction to support his theory. 

10. The Necessary Extension to a Five-Dimensional Space 

It should be noted that the theory based on the Reissner-Nordstrom 

Metric is incomplete. It must be extended to a five-dimensional theory. 

To see the necessity to extend general relativity, we consider the force 

on a test particle with mass ,m  

 ,0
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      .2 βα
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Let us consider only the static case. For a test particle p  with mass m  at 

,r  the force on p  is 
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in the first-order approximation because of .1−≈rrg  Thus, the second 

term is a repulsive force. 

If the particles are at rest, then the force acting on the charged 

particle P  has the same magnitude 
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Thus, force (10.2b) to particle P  is beyond the framework of gravitation 

+  electromagnetism. As predicted by Lo, Goldstein and Napier [62], 

general relativity would lead to the necessity of its extension. 

The repulsive force in metric (10.1) comes from the electric energy. A 

question would be whether such a charge-mass repulsive force 32 rmq  

is subjected to electromagnetic screening. This force, being independent of 

a charge sign, should not be subjected to such screening. This has been 

verified by experiments. An existence of the repulsive force 32 rmq  

means that Maxwell’s theory is inadequate. 

Note that this repulsive force can be considered a result of 2q  

interacting with a field created by the mass m  [62]. Thus, such a field is 

independent of electromagnetism and is beyond general relativity, and 

the need for unification is established. To test this, one can measure 

whether there is such a repulsive force outside a charged capacitor. In 

other words, general relativity must be extended to a five-dimensional 

space. 

The existence of such a repulsive force has been verified by Japanese 

weighing charged capacitors since a charged capacitor has been observed 

to have less weight although the distance dependency cannot be verified 
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with such experiments [51, 52]. According to Einstein’s theory, the 

capacitor after charging should have become heavier. Thus, general 

relativity has not been well understood starting from Einstein. 

11. Einstein’s Conjecture of Unification and the 

Five-dimensional Relativity 

In Section 10, the coupling with 2q  leads to a five-dimensional space 

of Lo et al. [62] since such a coupling does not exist in a four-dimensional 

theory, the five dimensional theories of Kaluza [63] or Einstein and Pauli 

[64]. The theory of Lo et al. [62] is a true five-dimensional theory which 

has five variables. This makes it possible to obtain some additional new 

results from their extended metric. This theory also has addressed the 

radiation reaction force in electromagnetism with some success. 

Now let us give a brief description of their theory [62]. The five 

dimensional geodesic of a particle is 
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where ,2 νµ
µν= dxdxgds  5,3,2,1,0, =νµ  ( ;2 lk

kl dxdxgd =τ  

).3,2,1,0, =lk  

If instead of ,ds  τd  is used in (11.1), for a test particle with charge q  
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and mass ,M  the force suggests 

 .
5

55
2 τ









∂

∂
−

∂

∂
=









∂

∂
−

∂

∂

d

dx

x

g

x

g

x

A

x

A

Mc

q
i

k

k

i

i

k

k

i  (11.2a) 

Thus, 

,
1

2

5

KMc

q

d

dx
=

τ
 









∂

∂
−

∂

∂
=









∂

∂
−

∂

∂
i

k

k

i

i

k

k

i

x

g

x

g

x

A

x

A
K 55  and 0

2

52

=
τd

xd
(11.2b) 

where K  is a constant. It thus follows that (11.1) is reduced to 
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One may ask what is the physical meaning of the fifth dimension. 

Our position is that the meaning of the fifth dimension is not yet very 

clear [62] except some physical meaning is given in the equation, 

KMcqddx 25 =τ  where M  and q  are, respectively, the mass and 

charge of a test particle, and K  is a constant. We shall denote the fifth 

axis as the w -axis. Our approach is to find out the full physical meaning 

of the w -axis as our understanding gets deeper. 

For a static case, we have the forces on the charged particle P  in the 

ρ -direction 
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The meaning of (11.4b) is the energy momentum conservation. 

Thus, from first part of (11.4a), in agreement with the potential 

generated by ,m  we have 
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In other words, 55g  is a repulsive potential, and Mg55  is also a 

function of 2−ρ  and mass .m  Because 55g  is independent of ,q  this force 

would penetrate electromagnetic screening. Then, we would have the 

consistency of the action and reaction forces are opposite to each other. 

Thus, general relativity must be extended to accommodate the 

charge-mass interaction. For this, a five-dimensional relativity is a 

natural candidate. According to Lo et al. [42, 62], the charge-mass 

interaction would penetrate a charged capacitor. To verify the five-

dimensional theory, one can simply test the repulsive force on a charged 

capacitor. This has been experimentally confirmed. 

However, journals such as the Physical Review D and Proceedings of 

the Royal Society A, still have not recognized these important new 
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findings due to their blind faith toward Einstein. A main problem is that 

many do not know the difference between mathematics and physics, 

which depends on experiments. 

Moreover, although we have established the framework of a five-

dimensional theory, we still have a long way to go since the fifth 

dimension remains to be clarified and details of the five-dimensional 

theory remain to be clarified. Nevertheless, it is clear that Einstein’s 

dream of unification is valid. A Nobel Prize awarded to Roger Penrose 

indicates the current “experts” for general relativity are completely 

incompetent in physics since Penrose used an invalid assumption for his 

proof and does not understand the principle of causality [15]. Note that 

this is not the first time the Nobel Committee made mistakes on 

gravitation [65]. 

12. Some Remarks on Gravitation 

There are attractive and repulsive electromagnetic forces, and there 

is a strong attractive force among nucleons and also the weak decay force. 

But, the gravitational force seems always attractive. 

The repulsive gravitational is very weak at normal distance. At 

Newton’s time, it is not possible to detect such a weak force. Nevertheless, 

philosopher Lao Tze predicted that for any force, there must be another 

force against it. Then, matter would not be over concentrated. Thus, the 

existence of a repulsive gravitational force would be expected. However, it 

takes more than 2,500 years to recognize his wisdom. 

The repulsive gravitational force was first discovered from the 

Reissner-Nordstrom Metric, which is a solution of the Einstein equation. 

However, Einstein and his followers failed to recognize this important 

discovery because this would be against Einstein’s notion of gravitational 

mass, which actually is a problem in general relativity. The notion of 

gravitational mass is valid only if the electromagnetism is not fully 
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involved. This is why Einstein failed to show the unification of gravitation 

and electromagnetism. 

Galileo was the first to study the acceleration under the influence of 

gravitation. He managed to slow down the acceleration by reducing the 

decline angle. This helped Newton to formulate his second law of 

mechanics, ,maF =  where F  is the force, m  is the initial mass, and a  

is the acceleration. 

The first big step on the attractive gravitational force gF  is Newton’s 

formula, 

 ,
2

21

r

mm
GFg =  (12.1) 

where 1m  and 2m  are the masses of particles, r  is the distance between 

them, and G  is the Newtonian coupling. In equation (12.1), the inert 

mass and weight are indistinguishable since the charge-mass repulsive 

force and the current-mass attractive force are neglected because they 

cancel each other for most matters. 

Einstein also overlooked these two forces. Thus, it is impossible to 

distinguish the mass and the weight in Einstein’s theory. Newton got his 

inspiration from the sky, the Kepler’s third law of planetary motion and 

his own second law of motion. Unlike Einstein, Newton was a 

mathematician, who invented calculus. Thus, he was able to derive from 

Kepeler’s law to eq. (12.1). 

However, Newton still did not understand what makes action at a 

distance work and why gravitational force has no opposite force. The first 

question was answered by Einstein with general relativity in which 

gravity is a field.(15) And the second question is clarified by the discovery 

of the repulsive gravitational force and thus the force in eq. (12.1) must 

be extended to include also the weak repulsive force. 
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Thus, the wisdom of Lao Tze is finally recognized. However, the 

string theory seems to have reached its end since it cannot accommodate 

the existence of a repulsive gravitational force. 

However, due to the incompetence of the Nobel Committee for 

Physics, Penrose was still awarded a Nobel Prize even he used an invalid 

assumption for his proof [46] and also cannot tell the difference between 

mathematics and physics [15]. 

In the past, a discovery of a new force inevitably leads to new 

developments of technology because the detection method has been 

improved. However, Einstein’s general relativity seems to have little 

direct influence on modern technology because his theory does not 

provide an improved means for the creation and the detection of 

phenomena related to gravity although the theory can have useful 

results. Nevertheless, such a problem will be changed with the discovery 

of the charge-mass interaction also called the fifth force. 

We found the repulsive gravitational force due to the charge of 

electrons. However, since different atoms have different electrons, we still 

do not clearly know how the weight reduction is related to different 

temperature for different atoms. Thus, we still have a long way to find 

out how weight reduction work. 

13. Discussions and Conclusions 

The weight reduction experiments of metal, as temperature increases, 

are important because this shows that Einstein can be definitely wrong 

and general relativity is far from being perfect. This also makes it 

possible to show a unification of gravitation and electromagnetism. It 

should be noted that Einstein failed to show the unification because he 

assumed incorrectly that the inert mass is always equivalent to the 

weight. 

Since this fifth force is related to the local concentration of charges 
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;Q  the sensitivity of mass detection can be manipulated with an 

improved charged-capacitor. Moreover, since this force cannot be 

screened, it would be a powerful tool for the detection of structures of 

massive and less massive objects in the industry such as mining. This 

repulsive gravity has a very different dependence to the distance. Thus, it 

would be a very useful additional tool for passive detections and also for 

space traveling. 

General relativity is distinct from other theories because everybody, 

including Einstein made basic mistakes. This is due to assuming that the 

inert mass is equivalent to the weight is not unconditionally valid. Unlike 

Newton, Einstein was not a mathematician. Thus, he made mistakes in 

mathematics without even knowing them. For instance, Einstein was 

unaware of that his equation has no bounded dynamic solution. However, 

mathematician D. Hilbert seems to be the only one to notice this. 

Moreover, a surprise is that a charge not only generates the 

electromagnetic force, but also the repulsive gravitational force. 

In addition, Einstein’s habit of over relying on his intuitions leads to 

new errors that prevent further development of gravitation. For instance, 

he started general relativity with special relativity and the lack of 

bounded dynamic solutions is due to that the Einstein equation violates 

the principle of causality. In fact, the space-time singularity theorems 

reflect that the assumption of unique coupling sign is invalid. 

It should be noted that Einstein’s error also influence quantum 

theory. In quantum electrodynamics (QED), we are taught that the 

photons are due to only electromagnetic energy without any justification. 

Another problem is duality, we were taught that light can be considered 

as a wave classically and particles in quantum mechanics. However, 

relativity tells us that the electromagnetic wave and light are different. 

In addition, as shown, most of physicists have inadequate background 

in pure mathematics. For instance, the Wheeler School [30] that 
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dominated the Physics department of Princeton University, were 

incompetent in pure mathematics and new physics. They incorrectly 

believed that the linearization would always produce an approximate 

solution and the equation 0=µνG  would produce wave solutions. 

However, they were not aware of such errors and thus led to more 

mistakes in general relativity.  

Consequently, Christodoulou and Klainerman [34] invalidly claimed 

they had constructed the dynamic solutions of the Einstein equation 

although they cannot have any dynamic solution because of the violation 

of the principle of causality [29]. As a result, they are the few theorists 

who had received great honor because of their errors in mathematics and 

physics. It is a surprise that Princeton can survive this error without 

being well-known. 

Also, S. T. Yau gave the content of their erroneous 1981 paper [27] to 

honor Prof. Chern in 1980 [66]. Yau received the Fields Medal in 1982, as 

pointed out by Prof. Peter C. Sarnak, due to her mathematicians also do 

not understand general relativity [25]. However, after Yau knew that 

their paper was wrong in 1993 [14], he did not correct it since it was not 

possible to provide an example to support their theorem. The problem is 

that Yau did not inform others on the fact that he was wrong. 

It is strange that Hawking and Penrose made claims without any 

usual verification were accepted. Their space-time singularity theorems 

led to the misinterpretation of Hubble’s law as the red shift due to the 

result of an expanding universe [60]. An alternative interpretation of this 

law is that light, just as other waves, loses energy during its long 

traveling. However, such a theory has not yet been proposed for light [61]. 

In short, since all the errors in general relativity are from the top 

institutes and top theorists, this is why general relativity has no progress 

until the repulsive gravity is discovered. Obviously, general relativity 

needs a complete review since Einstein’s notion of gravitational mass is 
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not always valid. This also led to Einstein’s failure to prove his conjecture 

of unification and he left the world without proving this. 

Since the time of Newton, we have succeeded to express physical 

theories into mathematics. This leads to many failed to see the difference 

between mathematics and theoretical physics. Hawking and Wheeler are 

good examples of this extreme. Wheeler failed to see the possibility of new 

physics. Hawking liked to do mathematics, but this alone does not make 

him a physicist. We should remember that the basic difference is that 

physics is based on experiments, but mathematics is based on known 

logic. 

To change the situation, we must do more experiments to check the 

claims. Note that the existence of the repulsive gravitation was obtained 

through experiments. We can check whether Galileo’s claim is right by 

testing the down fall of a hot metal with feather in a vacuum chamber! 

We can also check whether any monk can raise and floating above 

without supports. Although we had doubt on relativity, we did not have 

simple clear evidence until experiments show weight reduction as 

temperature increases. 

A reason for Dr. Hockfield’s support on my work is that she is a 

scientist and thus believes in experiments. On the other hand 

theoreticians often have blind faith on authorities without careful 

considerations. For example, physicist C. N. Yang made mistakes because 

he blindly believes in Einstein’s covariance principle. Mathematician S. T. 

Yau claimed to have dynamic solutions, but failed to provide an example 

to support it. Many believe incorrectly that the inert mass is always 

equivalent to weight. 

Roger Penrose was awarded a Nobel Prize raises the question 

whether the “experts” in general relativity is competent since Penrose 

cannot tell the differences between mathematics and physics [15, 39]. The 

British also gave a very high evaluation to Hawking almost equal to 
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Newton. However, on this the British is wrong again since Hawking has 

no verifiable predictions and wrongly believed that physics is a question 

of understanding the mathematics. He also wrongly considered 2mcE =  

always valid [67]. 

A surprise is that many theorists, including Einstein, are often 

unable to tell the difference between mathematics and physics because 

Einstein also incorrectly believed all physics has been known. Many 

admire Einstein’s physical intuition. However, we have shown that 

Einstein’s physical intuition is not always reliable. Thus, the prevailing 

unbounded Einstein worship can prevent the progress of physics and 

therefore this must be changed. 

At MIT, Prof. P. Morrison, being a former student of J. R. 

Oppenheimer, has a clear mind in gravity. Unfortunately, he passed 

away in 2005. Then the Wheeler School started to invade MIT to 

dominate gravity since nobody were able to correct them and understand 

the principle of causality sufficiently to identify whether errors can occur. 

An important problem in the development of gravitation theory is to 

choose a leader. However, A. J. Wheeler was not a good leader for new 

physics because he treats new physics as if mathematics. He failed to see 

the important issue in physics is the possibility to discover unknown new 

physics. Another problem is that the Wheeler group also does not 

understand pure mathematics, and the principle of causality in physics. 

Thus, it is clear that the Wheeler School should be responsible for most of 

the errors in general relativity. 

The Wheeler School seem to be a particularly bad example that would 

show academic errors could be dismissed by academic power. Apparently, 

this also seems the model that Yau would want to follow. Fortunately, we 

have shown that academic errors would eventually be discovered 

although it may be dismissed for a while. 

There are two types of errors in general relativity. First type is that, 
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people made mistakes due to inadequate training in mathematics. For 

instance, they failed to see there is no dynamic solution for the Einstein 

equation [29]. The second type is that they forget the differences between 

mathematics and physics. Thus, general relativity remains to be 

completed. MIT is often number one because we have outstanding 

scientists such as Phillip Morrison and Susan Hockfield, who believe in 

experiments. 

In Einstein’s theory, light and the electromagnetic wave were the 

same. However, they are different because the energy of an 

electromagnetic wave is different form the energy of light. Our new 

conclusion is that the light is a combination of the electromagnetic wave 

and the related gravitational wave. Moreover, gravitation is the reason 

that the electromagnetic wave is quantized. 

In Einstein’s theory, gravitational force is always attractive. 

However, we find the new repulsive gravitational force. Since the inert 

mass is not always equivalent to the weight, Einstein’s equivalent 

principle may not be unconditionally valid. Thus, a complete review of 

general relativity is necessary. 

In China, there was a tradition of accepting foreign authorities as 

Mao [68] pointed out, and that to criticize a scientific theory with another 

theory without any base from experiments. Then, unverifiable 

conclusions were obtained. General relativity is a difficult theory, since 

nobody including Einstein fully understood it. Without verifications, it is 

also difficult to consider Hawking and Penrose as physicists. 

We have also identified that the Physical Review D and the 

Proceedings of the Royal Society A are mainly responsible to the 

spreading of errors of general relativity. We still agree that Einstein was 

a great physicist. However, obviously he and his general relativity are 

wrongly over evaluated. In particular, Einstein failed to see that his 

assumptions in general relativity are only conditionally valid. 
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We believe that the criticism toward a scientific theory must be based 

on experiments and valid mathematics such as the repulsive gravitation 

is obtained. Moreover, the principle of causality would give useful 

guidance as shown in obtaining the modified Einstein equation for the 

accompanying gravitational wave. Thus, we can hope to improve sciences, 

and avoid mistakes like our ancestors to have useful results. A new 

application of the repulsive gravitational theory would be to improve the 

flying technology. 
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Appendix A: The Principle of Causality in Physics 

Physics is essentially a science for causality. There are two aspects in 

causality: its relevance and its time ordering. In time ordering, a cause 

event must happen before its effects. This is further restricted by 

relativistic causality that no cause event can propagate faster than the 

light speed in the vacuum. The time-tested assumption that phenomena 
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can be explained in terms of identifiable causes will be called the 

principle of causality. This is the basis of relevance for all scientific 

investigations. 

Causality means causes will lead to consequences. It should be 

emphasized that the principle assumed: 

(1) From the consequences that causes must exist even we do not 

know what they are. 

(2) The partial consequences of the cause are identified even its full 

consequences remain to be known. 

Then, we can use such partial consequences as requirements to decide 

whether a solution or even an equation is valid in physics. This might 

provide crucial steps to solve a problem correctly. For instance, this is 

how the Einstein equation has no bounded dynamic solution is 

determined. Thus, the consideration of this principle can be the most 

important step for a successful or a failure in theory. 

Thus, this principle implies that any parameter in a solution for 

physics must be related to some physical causes. Moreover, the principle 

of causality implies that a weak source would produce a weak gravity. 

Here this principle will be elucidated first in connection with symmetries 

of a field, and the boundedness of a field solution. Thus, it can help to 

determine whether a field equation or its solutions are valid in physics. 

This can made a difference between a successful or a failure in 

theoretical considerations. For instance, the equation for the 

accompanying gravitational wave of an electromagnetic wave was started 

from the discovery of Lo and Hui [10] that the energy of massless 

particles is the sum of the energies of the accompanying gravitational 

wave and the electromagnetic wave. 

In practice, when the considered field is absent, physical properties 

are ascribed as in a “normal” state. Then, any deviation from the normal 
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state must have physically identifiable causes. Thus, the principle of 

causality implies that the symmetry must be preserved if no cause breaks 

it. The causality to symmetry has been used in deriving the inverse 

square law from Gauss’s law. 

Thus, if a metric does not possess a symmetry, then there must be a 

physical cause(s) which has broken such a symmetry. For a spherically 

symmetric mass, causality requires that the metric is spherically 

symmetric and asymptotically flat. Also, a weak cause can lead to only 

weak gravity. 

The principle of causality is important because it would determine a 

successful or a failure for a theoretical consideration. This is also how the 

Einstein equation for the electromagnetic wave as a source was modified 

to obtain the equation for the accompanying gravitational wave [11, 12]. 

This principle is also overlooked by Einstein. His major failure is that he 

assumed that all the physical causes are known. 

It is Einstein’s major error that he assumed the repulsive gravitation 

does not exist. His assumptions in general relativity are only 

conditionally valid. His idea of thought experiment was an evidence that 

he believed incorrectly that all the causes of physics had been known. He 

also invalidly assumed that the inert mass is always equivalent the 

weight, This is why he would never succeed in proving his conjecture on 

the unification of gravitation and electromagnetism. 

Thus, it is important to allow the possibility of unknown physical 

cause. This would mean that experimental verification is necessary. 

Einstein’s notion of thought experiment is clearly misleading. Only if we 

recognize this, we can claim that we understand the differences between 

mathematics and physics. 
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Appendix B: Perlick’s Review “The Global Nonlinear 

Stability of the Minkowski Space” 

This book review by Volker Perlick originally appeared in ZfM [35] in 

1996; and, with the permission of its Editor, B. Uegner, will be 

republished in the journal, GRG [36] again with the editorial note, “One 

may extract two messages: on the one hand, (by seeing, e.g., how often 

this book has been cited), the result is in fact interesting even today, and 

on the other hand: There exists, up to now no generally understandable 

proof of it.” Thus, it is clear that the physical society is not completely 

blind. 

However, for the Editorial Board of Classical & Quantum Gravity, 

their strong faith on this book, in particular their claimed proof on the 

existence of radiative bounded solutions, remains unchanged although 

they cannot give a good reason for it. This shows that a blind faith is at 

work. 

The review by Perlick on “Global Nonlinear Stability of the 

Minkowski Space” is as follows: 

“For Einstein’s vacuum field equation, it is a difficult task to 

investigate the existence of solutions with prescribed global properties. A 

very interesting result on that score is the topic of the book under review. 

The authors prove the existence of globally hyperbolic, geodesically 

complete, and asymptotically flat solutions that are close to (but different 

from) Minkowski space. These solutions are constructed by solving the 

initial value problem associated with Einstein’s vacuum field equation. 

More precisely, the main theorem of the book says that any initial data, 

given on ,3R  that are asymptotically flat and sufficiently close to the data 

for Minkowski space give rise to a solution with the desired properties. In 

physical terms, these solutions can be interpreted as spacetimes filled 

with source-free gravitational radiation. Geodesic completeness means 

that there are no singularities. At first sight, this theorem might appear 
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intuitively obvious and the enormous amount of work necessary for the 

proof might come as a surprise. The following two facts, however, should 

caution everyone against such an attitude. First, it is known that there 

are nonlinear hyperbolic partial differential equations (e.g., the equation 

of motion for waves in non-linear elastic media) for which even arbitrarily 

small localized initial data lead to singularities. Second, all earlier 

attempts to find geodesically complete and asymptotically flat solutions of 

Einstein’s vacuum equation other than Minkowski space had failed. In 

the class of spherically symmetric spacetime and in the class of static 

spacetimes the existence of such solutions is even excluded by classical 

theorems. These facts indicate that the theorem is, indeed, highly non-

trivial. Yet even in the light of these facts it is still amazing that the proof 

of the theorem fills a book of about 500 pages. To a large part, the 

methods needed for the proof are rather elementary; abstract methods 

from functional analysis are used only in so far as a lot of 2L  norms have 

to be estimated. What makes the proof involved and difficult to follow is 

that the authors introduce many special mathematical constructions, 

involving long calculations, without giving a clear idea of how these 

building-blocks will go together to eventually prove the theorem. The 

introduction, almost 30 pages long, is of little help in this respect. 

Whereas giving a good idea of the problems to be faced and of the basic 

tools necessary to overcome each problem, the introduction sheds no light 

on the line of thought along which the proof will proceed for 

mathematical details without seeing the thread of the story. This is 

exactly what happened to the reviewer.” 

“To give at least a vague idea of how the desired solutions of 

Einstein’s vacuum equation are constructed, let us mention that each 

solution comes with the following: (a) a maximal spacelike foliation 

generalizing the standard foliation into surfaces const.=t  in Minkowski 

space; (b) a so-called optical function ,u  i.e., a solution u  of the eikonal 

equation that generalizes the outgoing null function tru −=  on 
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Minkowski space; (c) a family of “almost conformal killing vector fields on 

Minkowski space. The construction of these objects and the study of their 

properties require a lot of technicalities. Another important tool is the 

study of “Bianchi equations” for “Weyl tensor fields”. By definition, a Weyl 

tensor field is a fourth rank tensor field that satisfies the algebraic 

identities of the conformal curvature tensor, and Bianchi equations are 

generalizations of the differential Bianchi identities.” 

“In addition to the difficulties that are in the nature of the matter the 

reader has to struggle with a lot of unnecessary problems caused by 

inaccurate formulations and misprints, e.g., “Theorem 1.0.2” is not a 

theorem but rather an inaccurately phrased definition. The principle of 

conservation of signature” presented on p. 148 looks like a mathematical 

theorem that should be proved; instead, it is advertised as an “heuristic 

principle which is essentially self-evident.” For all these reasons, reading 

this book is not exactly great fun. Probably only very few readers are 

willing to struggle through these 500 pages to verify the proof of just one 

single theorem, however interesting.” 

“Before this book appeared in 1993 its content was already circulating 

in the relativity community in form of a preprint that gained some 

notoriety for being extremely voluminous and extremely hard to read. 

Unfortunately, any hope that final version would be easier to digest is 

now disappointed. Nonetheless, it is to be emphasized that the result 

presented in this book is very important. Therefore, any one interested in 

relativity and/or in nonlinear partial differential equations is 

recommended to read at least the introduction. 

Volker Perlick 

Institut f, Theore. Physik, 

TU Berlin 

10623 Berlin, Germany  

Author’s note. This review actually suggests that problems would be 

identified in the introduction of the book. Moreover, the possible 

nonexistence of their dynamic solutions and its incompatibility with the 
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radiation formula can be discovered in their introduction. He is also too 

polite to tell the whole truth directly. However, he did not do as shown by 

Lo [37] in 2000, their construction of “dynamic” solutions actually has 

been found to be invalid.(16) Christodoulou and Klainerman [34] provided 

a classical example of how to fool others with invalid mathematics. Now, 

it is clear why their book is difficult to read. This is simply because their 

book is wrong. Nevertheless, their book should be kept to remind how 

Princeton can make big mistakes.  

Appendix C: The Torsion Balance Scale and Measurement 

of Repulsive Gravitation 

The experiment used the torsion balance scale to measure gravitation 

of metal balls provides, by far, the simplest verification of the repulsive 

gravitation without other complications. 

The Torsion Balance Scale consists of four balls. The smaller two balls 

m  are connected with a T  bar shown in Figure 1. The T  bar is attached 

with a mirror and hangs on a string which provides the torsion. The two 

large balls M  are fixed and the centers of the balls are in the same 

plane. The torsion force is observed by a laser beam light spot. The 

relative distances among the balls are shown in Figure 2. 

 

Figure 1. The torsion balance scale.    Figure 2. Details of the distances. 
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These figures show: 

1. The small brass ball has a mass kg575.0=m  and the large lead 

ball has a mass .g5.1=M  

2. The two brass balls are connected with a bar of ,meter40.02 =d  

and suspended from the middle in a horizon orientation by a fine wire 

(“torsion balance”) as shown in Figure 1 and Figure 2. 

3. A mirror E  is attached to the bar to reflect a light beam shined in 

the mirror. 

4. A white board is placed at distance meter3.10=L  from the mirror 

as shown in Figure 2. 

5. A light spot is shown in the board at a distance S  from the middle 

(the moving distance of the light spot). 

6. The distance between the center of the brass ball and the lead ball 

is r  as shown in Figure 2. 

7. The natural period of the torsion balance is ,T  which depends on 

the string. 

Then the gravitational force is .22 LTmdSF π=  Thus, the torsion 

balance can be very sensitive since the sensitivity will increase with the 

distance .L  However, one might ask how about the influence of the 

current mass interaction? However, one need not worry about this 

problem since its influence is negligible. At room temperature, the 

experiment shows that the gravitation decreases as the temperature of 

the balls increases, but gravitation increases as the temperature reduces. 

Thus, the existence of repulsive gravitation is clear. I saw this experiment 

in China last year and decided to design a similar experiment for the 

Physics Dept. of the Tufts University. This experiment has the merit of 

eliminating other undesirable complications. 
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The experiments done in cooperation with Prof. Austin Napier of 

Tufts University are also successful in showing the existence of repulsive 

gravitation. This experiment is clean because it does not have the 

complication of measuring the weight on earth. Thus, Einstein is clearly 

wrong in the repulsive gravitation and his notion of gravitational mass is 

invalid. 

Endnotes 

(1) They have mistaken that the reduction of weight is due to the loss 

of mass, instead of a reduction of gravity. 

(2) Einstein [7] did not include the gravitational energy-momentum 

tensor .µνT  However, it turns out that for a dynamic solution, this tensor 

must have a different coupling constant sign. 

(3) In 1912, Einstein changed 2mcL =  where L  is the radiation 

energy to .2mcE =  Thus he changed an incomplete proof to an invalid 

formula. 

(4) According to the Einstein equation, the electromagnetic energy is 

not equivalent to mass. 

(5) On the modified Einstein equation for the gravitational waves; 

Since photons travel in the speed of light, there should not be any 

interaction among them [11]. Thus, the photonic energy tensor ( )PTab  

should be dust-like with the momentum of the photon aP  as follows: 

( ) ,baab PPPT ρ=  

where ρ  is a scalar and is a function of .u  In the units ,1== hc  

.ω=tP  It has been obtained that 

( ) ,0>−=ρ n
mn

m AgAu  
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where ( )3,2,1,0=mAm  are the components of the electromagnetic 

wave, and ( )uρ  is related to gravity through .mng  Since light intensity is 

proportion to the square of the wave amplitude, ρ  can be considered as 

the density function of photons, Then 

( ) ( ) ( ) ( ) .ban
mn

mababababab PPAgAETPTETgTT +=−=−=  

Thus, ( )PTab  has been derived completely from the electromagnetic wave 

kA  and .abg  

For an electromagnetic plane wave α  of circular polarization, 

propagating to the z -direction, 

,cos
2

1
0 uAAx ω=      and     ,sin

2

1
0 uAAy ω=  

where .zctu −=  The solution is 

( ),cos1 1 α+ω+−−= α uBCgxx    ( ),cos1 1 α+ω−−−= α uBCg yy  

and ( ),sin 1 α+ω±= α uBgxy  

where ( )( ) ,cos2
2

0 α=α AKB  C  is a constant, and .21 ω=ω  

For a wave linearly polarized in the x -direction, 

( ).cos0 zctAAx −ω=  

Then the solution is 

,0=xyg  ,1−=yyg  ( ) ( )[ ],2cos21
2

01 zctAKCgxx −ω−+=−  

and ,xxzztt gggg =−=  

where 1C  is a constant and g  is the determinant of the metric .abg  Note 

that the frequency ratio is the same as that of a circular polarization. 
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(6) Although Zhou published his paper in 1983, his idea was formed 

in 1937 when he met Einstein in Caltech. Nevertheless, at his late old 

age, Zhou also mistaken that the Einstein equation had bounded dynamic 

solutions [69, 70]. 

(7) Some theorists claim that based on computer calculation, they 

have identified the equation that produced the gravitational wave. 

However, computer calculations are known to be unreliable because the 

points chosen are generally quite arbitrary although it is fast. The non-

existence of gravitational wave solution was first discovered by Einstein 

and Rosen [71] in 1937. This is further confirmed by Lo in his 2000 paper 

[29]. 

(8) I never met Zhou Pei-Yuan personally. I learned Zhou’s work 

through our mutual friend H. Yilmaz with the help from the library of 

Peking University. Then, I know that I am more than ten years behind. 

(9) C. N. Yang, unlike Zhou Pei-Yuan, has never in conflict with the 

main stream of the theorists alone. This is why he follows Einstein’s 

error, but against the correct view of Zhou Pei-Yuan. Moreover, his 

interpretation of Yang-Mills theory is not completely valid as pointed out 

by S. Weinberg [72]. 

(10) Michael F. Atiyah has been a leader of the Royal Society (1990-

1995). However, Prof. Peter C. Sarnak, Chairman of the 2011 Shaw Prize 

Committee for mathematics found out that Aityah does not understand 

general relativity [25]. 

(11) Ludwig D. Faddeev is the Chairman of the Fields Medal 

Committee. Faddeev failed to see that the so-called natural definition of 

energy is invalid. Thus, he failed to see that Yau’s theory exclude all the 

two-body problems. Yau failed to provide an example to support their 

misleading theorem. 

(12) The nonexistence of dynamic solution was first obtained by 
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Einstein and Rosen in 1937 [71]. However, this conclusion was not 

accepted due conceptual and mathematical errors. The proof for the 

nonexistence of a bounded dynamic solution was published in 2000 [29] 

about 20 years later. Thus, there is a conflict between S. T. Yau and 

Einstein & Rosen [71]; and Yau was wrong. Thus, general relativity is 

still far from being completed. 

(13) Woo did not show that the weight reduction is due to a reduction 

of gravity. He also had mistaken that the photons had mass but 

attributed this mistake to Einstein. Fortunately, in my joint paper with 

Reichard C. Y. Hui [10], we have made clear that Einstein assumes the 

photons are massless. 

(14) This shows that Witten is essentially only a mathematician but 

not a physicist. 

(15) Some regard that gravity is not a force. However, with the 

discovery of repulsive gravitation, it is difficult to consider that gravity 

and repulsive gravity are not forces since the repulsive gravity reduces 

the gravity. Consequently, Einstein’s notion of gravitation mass is no 

longer valid. 

(16) In the past, the conflict is between different theories. Now the 

conflict is between the theory of Einstein and experiments. Thus, it is 

important to do the experiments of weight reduction. 

References 

 [1] A. L. Dmitriev, E. M. Nikushchenko and V. S. Snegov, Influence of the temperature 

of a body on its weight, Measurement Techniques 46(2) (2003), 115-120. 

 [2] Fan Liangzao, Feng Jinsong and Liu Wu Qing, Engineering Sciences 8(2) (2010),    

9-11. 

 [3] A Einstein, On a heuristic point of view concerning the production and 

transformation of light, Annalen der Physik 17 (1905), 132. 

 [4] A. Einstein, A New Determination of Molecular Dimensions, University of Zurich 

Dissertation. 



C. Y. LO 

 

52 

 [5] A. Einstein, H. A. Lorentz, H. Minkowski and H. Weyl, The Principle of Relativity, 

Dover, New York, 1923. 

 [6] Einstein’s Miraculous Year, edited by John Stachel, Princeton University Press, 

Princeton, 1998. 

 [7] A. Einstein, The Meaning of Relativity, Princeton Univ. Press, 1954. 

 [8] R. Schoen and S. T. Yau, Proof of the positive mass theorem, Commun. Math. Phys. 

79 (1981), 231-260. 

 [9] C. Y. Lo, The Errors of Fields Medals, 1982 to S. T. Yau and 1990 to E. Witten, 

GJSFR, Vol. 13-F, Issue 11, version 1.0 (2014), 111-125. 

 [10] C. Y. Lo and Richard C. Y. Hui, Phys. Essays 31(1) (2018), 55-58. 

 [11] C. Y. Lo, The gravity of photons and the necessary rectification of Einstein 

equation, Progress in Physics 1 (2006), 46-51. 

 [12] C. Y. Lo, Completing Einstein’s Proof of ,2mcE =  Progress in Physics 4 (2006), 14-

18. 

 [13] L. Infeld, Quest: An Autobiography, Chelsea, New York, 1980. 

 [14] A. Einstein, Physics and Reality (1936), Ideas and Opinions, Crown, New York, 

1954, p. 311. 

 [15] R. Penrose, Rev. Mod. Phys. 37(1) (1965), 215-220. 

 [16] C. Y. Lo, Einstein’s Radiation Formula and Modifications in General Relativity, in 

The Second William Fairbank Conference on Relativistic Gravitational Experiments 

in Space & Related Theoretical Topics. 

 [17] C. Y. Lo, Einstein’s radiation formula and modifications to the Einstein equation, 

Astrophysical Journal 455 (1995), 421-428; Editor S. Chandrasekhar suggests the 

appendix therein. 

 [18] C, Y, Lo, Rectifiable inconsistencies and related problems in General Relativity, 

Phys. Essays 23 (2) (2010), 258-267. 

 [19] A. Pais, Subtle is the Lord…, Oxford Univ. Press, New York, 1996. 

 [20] A. Gullstrand, Ark, Mat. Astr. Fys. 16(8) (1921); ibid. Ark. Mat. Astr. Fys. 1(3) 

(1922). 

 [21] P.-Y. Zhou (Chou), On Coordinates and Coordinate Transformation in Einstein’s 

Theory of Gravitation, Proceedings of the Third Marcel Grossmann Meetings on 

General Relativity, Hu Ning, ed., North Holland, 1983, pp. 1-20. 



EINSTEIN’S CONTRIBUTION TO PHYSICS … 

 

53 

 [22] C. Y. Lo, On the question of gauge invariance in physics and Einstein’s covariance 

principle, Phys. Essays 23(3) (2010), 491-499. 

 [23] Peng Huang-Wu, Commun. Theor. Phys. (Beijing, China) 31 (1999), 13-20. 

 [24] A. Einstein, 2mcE =  (1946), Ideas and Opinions, Crown, New York, 1982, p. 337. 

 [25] C. Y. Lo, The repulsive gravitation and errors of Einstein, GJSFR-F. Vol. 17, Issue 

1, Ver. 1.0 (2017), 1-17. 

 [26] C. Y. Lo, Could Galileo be wrong? Physics Essays 24(4) (2011), 477-482. 

 [27] C. Y. Lo, The non-linear Einstein equation and conditional validity of its 

linearization, Int. J. Theor. Math. Phys. 3(6) (2013), 183-189. 

 [28] E. Witten, A new proof of the positive energy theorem, Commun. Math. Phys. 80 

(1981), 381-402. 

 [29] C. Y. Lo, On incompatibility of gravitational radiation with the 1915 Einstein 

equation, Physics Essays 13(4) (2000), 527-539. 

 [30] C. W. Misner, K. S. Thorne and J. A. Wheeler, Gravitation, W. H. Freeman, San 

Francisco, 1973. 

 [31] A. Einstein, On the influence of gravitation on the propagation of light, Annalen der 

Physik 35 (1911). 

 [32] H. C. Ohanian and R. Ruffini, Gravitation and Spacetime, Norton, New York, 1994. 

 [33] H. Bondi, F. A. E. Pirani and I. Robinson, Proc. R. Soc. London A 251 (1959), 519-

533. 

 [34] D. Christodoulou and S. Klainerman, The Global Nonlinear Stability of the 

Minkowski Space, Prin. Univ. Press, 1993, no. 41 of Princeton Mathematical Series. 

 [35] Volker Perlick, Zentralbl. F. Math. (827) (1996) 323, entry Nr. 53055. 

 [36] Volker Perlick, (republished with an editorial note), Gen. Relat. Grav. 32 (2000). 

 [37] C. Y. Lo, The question of validity of the “dynamic solutions” constructed by 

Christodoulou and Klainerman, Phys. Essays 13(1) (2000), 109-120. 

 [38] D. Yu. Tsipenyuk and V. A. Andreev, Physical Interpretations of the Theory of 

Relativity Conference, Bauman Moscow State Technical University, 4-7 July 2005. 

 [39] C. Y. Lo, The invalid speculation of ,2mcE =  the Reissner-Nordstrom metric, and 

Einstein’s unification, Physics Essays 25 (1) (2012), 49-56. 

 [40] C. Y. Lo, The temperature dependence of gravitation for the metallic balls measured 

with a torsion balance scale, GJSFR-F 17(4) (2017), 1-16, Ver. 1.0. 



C. Y. LO 

 

54 

 [41] H. Y. Woo, Is Einstein’s equation 2mcE =  always correct? -Experiment of the 

dependence of the gravitation on temperature, Hong Kong Engineer, Volume 48, 

June 2020. 

 [42] C. Y. Lo, Gravitation, physics, and technology, Physics Essays 25(4) (2012), 553-560. 

 [43] H. Goldstein, Classical Mechanics, Addition-Wesley, New York, 1980, p. 507. 

 [44] W. Q. Liu, Private communication, Sept. 2016. 

 [45] C. Y. Lo, Could Galileo be wrong? Physics Essays 24(4) (2011), 477-482. 

 [46] R. Penrose, Phys. Rev. Lett. 14(57) (1965), 215-220. 

 [47] Announcement of the 2020 Nobel Prize in Physics. 

 [48] C. Y. Lo and C. Wong, Bull. Pure Appl. Sciences 25D(2) (2006), 109-117. 

 [49] C. Y. Lo, Comments on misunderstandings of relativity, and the theoretical 

interpretation of the Kreuzer experiments, Astrophys. J. 477 (March 10, 1997), 700-

704. 

 [50] L. Herrera, N. O. Santos and J. E. F. Skea, Gen. Rel. Grav. 35(11G) (2003), 2057. 

 [51] T. Musha, Proceedings of the 37th Conference on Aerospace Propulsion, JSASS, 

1997, pp. 342-349. 

 [52] Takaaki Musha, Theoretical explanation of the Biefeld-Brown Effect, 3-11-7-6001, 

Namiki, Kanazawa-ku Yokohama 236-0005 Japan, E-mail: musha@jda-trdi.go.jp 

 [53] G. ’t Hooft, A Confrontation with Infinity, Nobel Lecture, December, 1999. 

 [54] Frank A. Wilczek, Asymptotic Freedom: From Paradox to Paradigm, Nobel Lecture, 

December 8, 2004. 

 [55] T. Valone, Electro Gravitics II, Integrity Research Institute, Washington DC, 2008. 

 [56] P. A. La Violette, Secrets of Antigravity Propulsion, Bear & Company, Rochester, 

Vermont, 2008. 

 [57] C. Y. Lo, Phys. Essays, 21 (1) (2008), 44-51. 

 [58] http://news.softpedia.com/news/The-First-Test-That-Prove-General-Theory-of-

Relativity-Wong-20259.shtmi. 

 [59] C. Y. Lo and Li Hua Wong, The Global Journal of Science Frontier Research: A, 

Physics and Space Science 18 (11) (2018), Version 1.0. 

 [60] G. J. Whitrow, Edwin Powell Hubble, Dictionary of Scientific Biography, New York, 

Charles Seribner’s Sons, Vol. 5, 1972, p. 532. 



EINSTEIN’S CONTRIBUTION TO PHYSICS … 

 

55 

 [61] C. Y. Lo, The interpretation of Hubble’s law and the bending of light, Progress in 

Physics 2(1) (2006), 10-13. 

 [62] C. Y. Lo, G. R. Goldstein and A. Napier, Hadronic J. 12 (1989), 75. 

 [63] T. Kaluza, Press Akad. Wiss. (1921), 966. 

 [64] A. Einstein and W. Pauli, Ann. Math. 44 (1943), 133. 

 [65] C. Y. Lo, Linearization of the Einstein equation and the 1993 Press Release of the 

Nobel Prize in Physics, Proc. of 18th Annual Natural Philosophy Aliance Conf., Vol. 

8, pp. 354-362, University of Maryland, USA, 6-9 July, 2011. 

 [66] S. T. Yau, The total Mass and the Topology of an Asymptotical Flat Space-Time, 

The Chern Symposium 1979, Berlin, Heidelberg, New York, Springer, 1980. 

 [67] Stephen Hawking, A Brief History of Time, Bantam Books, 1988. 

 [68] Z. D. Mao, Reform our Studies, Selected work of Mao Tse-Tung, People’s Publishing 

House, 1961. 

 [69] Liu Hongya and Zhou Peiyuan, (Institute of High Energy Physics, Academia Sinica, 

Beijing, China) Exact Solutions of Plane Gravitational Waves Under the Harmonic 

Condition, Received Nov. 5, 1984, presented at Scientia Sinica (Series A), 1985, (3), 

264-272 (in Chinese). 

 [70] C. Y. Lo, The Gravitational “Plane Waves” of Liu & Zhou, and the Nonexistence of 

Dynamic Solutions for Einstein’s Equation, Astrophysics and Space Science 306 

(2006), 205-215. 

 [71] A. Einstein and N, Rosen, Franklin Institute 232 (1937), 43. 

 [72] Steven Weinberg, The Quantum theory of Fields, Vol. II, Modern Applications, 

Cambridge University Press, 2000. 

Comments on the Chinese Academy of Sciences 

The Chinese Academy of Sciences, usually accepts almost all errors 

from the foreign authorities, but failed to appreciate Chinese authors 

such as Zhou Pei-Yuan. This deficiency of Chinese scholars was pointed 

out by Mao [68] in his famous article, “Reform our Studies”. However, the 

Chinese Academy of Sciences seems to still fail on this even until now! 

For instance, China also accepts the erroneous conclusion of S. T. Yau on 

Einstein’s equation that it has dynamic solutions, but failed to provide an 
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example. However, it is hoped that the Chinese Academy of Sciences 

would do better for verifiable problems. I am waiting for the day that this 

academy would be the first to discover theoretical scientific talents. 

Attachment 1: An open letter to MIT President 

Dear President Sally Kornbluth: 

I read your inaugural address of May 1, 2023. I totally agree with you 

that curiosity, particularly unbounded curiosity is the key for people to 

solve problems. In your words, curiosity can give us the hope and courage 

to do what needs to be done. Moreover, my own research experience also 

supports your view. It is my curiosity that leads to my discovery of the 

repulsive gravitation, which started from my curiosity on the question of 

2mcE =  can be invalid. 

In fact, Einstein claimed that he has no special talent, but is intensive 

curious about things. It is unfortunate that Einstein’s curiosity is not 

unbounded. He failed to ask why gravity was always attractive. Thus, he 

did not see the existence of repulsive gravitation and 2mcE =  is not 

always correct. Consequently, he also failed to see the non-existence of 

black holes. Einstein also failed to pursue his curiosity on the question of 

equivalence between inert mass and gravitational mass although he was 

aware of their different definitions. It turns out that mass and weight are 

different if the electric-mass interaction is completely applied. Einstein 

also failed to recognize this. 

I have graduated from the Physics Department of MIT in 1977. 

However, before I was admitted by MIT, I have already earned a Ph. D. in 

pure mathematics. The reason is that I know, from my undergraduate 

studies, that physics students are incompetent in pure mathematics. I 

have determined to change this. 

In my MIT years, I was well-known for doing lengthy calculations 
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without any mistake. In our field, even Harvard Professor T. T. Wu had 

made mistakes. I also corrected some errors from physics textbooks. Now 

you can see why I was able to identify and correct errors in general 

relativity. 

Surprisingly Einstein actually made serious errors, as pointed out by 

my book draft, without being discovered by the physics community. 

Currently, the most popular book “Gravitation” is by the Wheeler School. 

However, these three authors actually do not understand pure 

mathematics and thus they make errors without knowing them. They just 

as made as Harvard Prof. S. T. Yau, who based on their erroneous 

positive mass theorem, misled the physics community to believe that 

general relativity was perfect. 

The Wheeler School seems to be a particularly bad example that 

would show that academic errors could be dismissed by academic power. 

Apparently, this also seems to be the model that Yau would want to 

follow. However, we shall show that academic errors would eventually be 

discovered although it could be dismissed for a while. In addition, Nobel 

Laureate C. N. Yang also made a mistake in recognizing Einstein’s 

invalid covariance principle. Thus, the physics of Yang would be 

questionable. For example, his interpretation of the Yang-Mill theory is 

only partially valid as S. Weinberg pointed out.  

I believe that MIT had been misled to believe that Wheeler, Yau, 

Yang and Einstein were correct. Such wrong evaluations must be 

corrected so that physics and sciences can progress. 

My curiosity started form questioning whether 2mcE =  is always 

true. The most obvious mistake is that Einstein predicted that a piece of 

heated-up metal would have increased weight. However, experiments 

show that they actually have reduced weight. This disagreement between 

Einstein’s theory and experiments is very important because it actually 

tells that there is something wrong in Einstein’s theory. This is why the 
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high school, Pui-ching in Hong Kong organized a trip to North pole to test 

whether the weight is increased or decreased. They said since Harvard 

and MIT know nothing about this error of Einstein, it is worthwhile to do 

the same experiment in North Pole.(1) 

You may wonder how does a high school Pui-Ching have the accurate 

electronic scale machine with the accuracy of gm?10 4−  I would like to tell 

you that to encourage Mr. Woo and the students of Pui-Ching to do the 

experiments, as their alumnus, I have donated two such accurate 

electronic scale machines to them. 

Surprisingly, Einstein also invalidly used special relativity to justify 

general relativity. Moreover, his covariance principle has been proven 

wrong by counter examples and this is pointed out first by Zhou Pei-Yuan 

of Peking University. Also, the electromagnetic energy is not equivalent 

to mass. Experiments show that a piece of heated-up metal would have 

reduced weight instead of increasing weight as Einstein predicted and 

etc. These have been explained clearly in the table of content of my book 

draft. 

Although my research has not been greatly supported by the Physics 

Department of MIT, I do get strong support from Dr. Susan Hockfield, the 

16th president of MIT. I know that you are interested in making MIT a 

great research institute. I hope that MIT would take my research 

seriously. In particular, MIT should recognize the existence of repulsive 

gravitation, which is confirmed by experiments. 

Since none of famous schools or institutes has taken any action for 

the progress of gravitation, it seems this is the time for MIT to take the 

leadership on gravitation again as started from Dr. Susan Hockfield. We 

must also be back to believe in experiments instead of the so called 

authorities. 

 It should be noted also that Prof. Peter C. Sarnak of the Institute for 
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Advanced Study, has pointed out in 2016 that the mathematicians of the 

Fields Medal, who awarded Yau in 1982 and Witten in 1990 a Fields 

Medal prize, do not understand general relativity. Only Weinberg(2) did 

not add errors to Einstein’s theory. 

A problem of Hawking and Penrose is that they cannot tell the 

difference between mathematics and physics, which depends on 

experiments. Penrose did not understand that in physics, we must 

consider the possibility of unknown physics. This is why Galileo 

considered experimental verification is necessary. 

The file of my book-draft is attached for your perusal. Any comments 

and suggestions you may have will be greatly appreciated. Thank you. 

Sincerely yours, 

C. Y. Lo 

Endnote: 

(1) However, The Pui-Ching Middle School in Hong Kong did not do 

the crucial experiments to determine whether the weight reduction is due 

to a reduction of gravity or mass. It is essentially based on my research 

that the reduction of weight is due to a reduction of gravity. 

(2) S. Weinberg, Gravitation and Cosmology, John Wiley & Sons, New 

York, 1972. 

Attachment 2: Some Personal Experience in my Research 

In 1916 general relativity was considered as few could understand. 

After more than 100 years, it turns out that nobody, including Einstein, 

fully understands it. In fact, Einstein made many errors himself. For 

instance, Einstein and Maxwell overlooked repulsive gravitation. 

Unfortunately, other theorists, with the exception of Zhou Pei-Yuan, not 

only failed to improve the theory but also added more errors to it. 
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For instance, Wald abandoned the equivalence principle but replaced 

it with the invalid covariance principle. The result is a theory having 

errors and misleading claims, among the static solutions and the correct 

results from the linearized equation. In particular, the Wheeler School 

even added misinterpretation to Einstein’s equivalence principle [1]. 

Nevertheless, many incorrectly regarded that they are authorities. This 

article is written to help readers to avoid repeating past errors since 

general relativity is the only theory in physics that almost everybody 

made mistakes in. 

The Einstein equation and the formula 2mcE =  are considered as 

the major achievements of Einstein. The fact is, however, not only do 

these equations contain errors, but they are also not fully consistent with 

each other. Nevertheless, Einstein’s errors often lead to corrections that 

greatly improve physics. 

I found Einstein’s story in my high school Pui-Ching’s Library. When 

I finished his story, I wish that I could take a step forward after him. In 

my university days, my main interest was in physics and relativity. My 

interest in relativity finally led to a scholarship from Prof. J. E. Hogarth, 

Queens’ University in Canada. I tried very hard to find a suitable subject 

to do research, but I make little progress before I graduated from MIT. 

Then, I find that I often in disagreement with the mainstream in general 

relativity. Then I joined the Bell Lab., and I was prepared to give up my 

dream and retired as an engineer. 

However, one day my mother asked me what is the goal of my life? 

And for what I study mathematics and physics? Then, I was not able to 

give her a good answer but promised her to do the best I could. Then in 

1985, I completed for Bell Laboratory a difficult job, which has not been 

solved for a long time. Nevertheless, my colleagues did not believe me 

because I do not have an engineering background. This dispute was 

finally resolved in part because my work was published in AT&T 
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Technical Journal (May/June1987). Then my confidence on my ability to 

do research finally returned. 

After my mother, Lung Wing-Yue (龍頴儒) passed away, I made up 

my mind to do the last attempt on gravitation in 1990. The means that I 

started my research renew at the age most people would consider 

retirement. I am very grateful to Bell Laboratory for their 

encouragements for my research. Moreover, as part of my reward, they 

also kindly awarded a Scholarship to my Nephew Jason Nieh in MIT. 

I was very lucky that I succeeded in the discovery of repulsive 

gravitation because I identify the errors of Einstein. Needless to say I was 

very lucky to have a very smart mother, who also sent me to a smart 

school, the Pui-Ching Middle School. As a result, I did not made serious 

errors as other well-known theorists do. 

References: 
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Remarks: 

Einstein had made crucial limitation on his assumptions. Thus, 

general relativity could not make further progress and in particular he 

could not prove his conjecture of unification. It is probably for this reason 

that Einstein preferred to die instead of curing his disease and live. Some 

might ask how I consider Einstein’s contributions. I was very lucky that I 

passed Einstein. However, it is because of Einstein we are in the age of 

modern physics. Also, I was fortunate to be able to use the results of the 

Japanese and the Russian. 

However, Einstein’s major problem was that he often could not see 

his own errors. General relativity is a difficult theory. Nobody, including 
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Einstein fully understands it. 

Einstein failed to see his mistakes because he was old. In fact, he has 

no positive contribution to general relativity since he came to America. 

This is not a problem of America, but is a problem of old age. Zhou Pei-

Yuan has the same problem. He was the first to discover Einstein’s 

covariance principle is invalid, but he failed to see that the Einstein 

equation has no dynamic solution when he grew old. 

When I was young, I discovered the principle of causality and 

subsequently discovered the repulsive gravitation. I also derived the 

accompanying gravitational wave equation and its solutions. Now, I am 

also getting old, it is the time for the younger generation to take over the 

task of research. To-day, I make this statement and I hope that I can 

waken up some of the young minds. 
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