Why Can't We See God - A scientific explanation

Physicists have discovered the mechanism that prevents us from seeing the Kingdom of God by electromagnetic waves. 

  

When I was a graduate student majoring in physics, I was an atheist. To me, God was a product of ignorance, due to lack of scientific knowledge. If people understood natural laws as well as physicists, they would not believe the existence of God. At that time, I did not know that most great physicists were God's believers, such as Newton, Kepler, Planck, Heisenberg and Einstein. 

Ten years after I received a Ph.D. in physics, I became a Christian - not because I found any hard scientific evidence about God. Like most believers, I felt that there must be a God who had been guiding me, otherwise some events that had happened to me would not be so coincidental. 

The existence of God was so real that I had been wondering: where could God be? why couldn't we see Him? how come modern technology could not detect God? Since I was trained in physics, I believed that all natural phenomena should have a physical explanation. If God really exists, these questions can be answered in terms of physical law. However, I did not know where or how to find the scientific answer. It might be impossible to know the answer at all. 

In 2000, almost ten years after I became a Christian, I happened to read an article about string theory. My specialty was in biophysics, not in theoretical physics, but I had great interest in our universe - especially new concepts. The string theory just offered a completely new concept about our universe. After I read that article, I was thrilled. This must be it! God must be there! He could be only a centimeter away from us without being detected. Physicists have discovered the mechanism that prevents us from seeing the Kingdom of God! 

The string theory has been developed for several decades, with a goal to become "the theory of everything", that is, to unify all four fundamental forces - gravity, electromagnetism, strong and weak nuclear forces. A revolutionary discovery of the theory is that the whole universe should have nine or ten dimensions of space, instead of three dimensions (length, width and height). Then, why do we see only three dimensions? In the earlier version of the string theory, it was assumed that those extra dimensions were too small to be observed. Thus, the whole universe is essentially the same as the 3D world. If this were true, there would be no place for God. Fortunately, a few years before 2000, researchers began to realize that those extra dimensions could be as large as the ordinary three dimensions. The reason why we cannot see extra dimensions is because all matter and electromagnetic waves (photons) are confined in a three dimensional sub-universe called "braneworld".  

At present, the major agent we use to see or detect things is the electromagnetic waves  which include radio waves, microwaves, infrared, visible light, ultraviolet, and x-ray. Since the electromagnetic waves are confined in our braneworld, this immediately explains why we cannot detect God if He lives outside our braneworld.  The relationship between our braneworld (three dimensional) and the whole universe (ten dimensional) is like a flat (two dimensional) TV screen  in our house (three dimensional). Suppose there is a creature confined on the TV screen, he cannot see us even if we are only a centimeter away from him. Similarly, if God lives in the ten dimensional space but outside our braneworld, we cannot see Him even if He is only a centimeter away from us. 

What is the mechanism that confines matter and photons in our braneworld? 

We know that all matter in our world is composed of atoms. An atom consists of a nucleus and electrons. A nucleus contains protons and neutrons, which are made up of quarks. The electron and quarks are elementary particles which cannot be divided further. In addition to the elementary particles that constitute matter, there are another type of elementary particles that mediate the fundamental force between matter particles. For example, the electromagnetic force is mediated by photon, the gravity is mediated by graviton. You may have learned that the magnetic force is mediated by the magnetic field. Similarly, you can say that the electromagnetic force is mediated by the electromagnetic field. In quantum physics, a "field" can also be viewed ("quantized") as a particle. The photon is the particle name of the electromagnetic field. The graviton is the particle name of the gravitational field. A field may also be static (like a magnetic field) or dynamic (such as the electromagnetic waves). 

According to the string theory, an elementary particle can be considered as a "string" with extremely short length. All properties (mass, energy, etc.) of an elementary particle are inherent in the string's vibrational patterns. The particle string is analogous to a violin string whose vibrations produce various music notes. Similarly, different vibrational patterns of a particle string give rise to different properties. The vibrational patterns depend on the endpoints of a string. The particle string can be either "open" (with two endpoints, like a violin string) or "closed" (no endpoints, like a ring).  In contrast to a violin string whose endpoints are fixed on a wooden board, the endpoints of a particle string are fixed in a "brane" (as in membrane), which is an object with one, two, three or more dimensions of space located within the whole (bulk) universe. Since its endpoints are fixed, the open-string particle cannot escape from the brane. However, the closed-string particle can go anywhere in the bulk universe because it has no endpoints to be fixed. Mathematically, different endpoints have different boundary conditions that are used in solving the equations for the vibrational patterns.  

The properties of elementary particles in our world are known from experiments. The vibrational patterns of a particle string can be obtained by solving the fundamental equation in the string theory with appropriate boundary conditions (corresponding to endpoints).  It has been found that, in order to match particle properties with vibrational patterns, the graviton must be a closed string, while the photon must be an open string with endpoints fixed in a brane.  Therefore, the graviton that mediates the gravitational force may go anywhere in the bulk universe, but the photon (electromagnetic wave) that we use to see and detect things is trapped in our braneworld. The electron and quarks (which form protons and neutrons) are also open strings and should be confined in our braneworld. 

 

What is the Kingdom of God Made of?

The Kingdom of God may consist of
gravitons, Higgs particles, superpartners and others. 

Most people think that supernatural beings (gods, spirits, etc) are not made of matter because we cannot see them or touch them. However, as explained in a previous article, we are confined in a braneworld (a sub-universe) which is embedded in a higher dimensional bulk universe. We cannot see anything outside our braneworld. Our hands cannot reach beyond the braneworld. In fact, all matter and electromagnetic waves are trapped in the braneworld. Suppose gods and spirits are made up of matter, but living outside our braneworld, we still cannot see or touch them, even if they are located only a millimeter away from us. 

If the "Kingdom of God" or "spirit world" is made up of matter, what are the elementary particles that constitute their matter? This question is important in proving the existence of God. If our braneworld was created by God, all particles in our braneworld must originate from the Kingdom of God. To show that our particles came from the Kingdom of God, we must know the properties of their particles. 

It must have the graviton. 

In the string theory, the graviton (gravitational field) is known to be a closed string, capable of moving anywhere in the bulk universe. The graviton must exist in the bulk universe where the Kingdom of God resides. 

It should have the Higgs boson ("God particle") 

The properties of all elementary particles that constitute ordinary matter can be explained by a well established model known as the Standard Model. These ordinary particles have been observed experimentally, except the Higgs particle. All elementary particles (ordinary or not) can be divided into two types: bosons and fermions. The Higgs particle is a boson and thus often called the Higgs boson. 

The existence of the Higgs boson was proposed by Peter Higgs in 1964 to explain the origin of the mass for all elementary particles. The Higgs field associated with the Higgs particle is assumed to permeate the entire universe. The mass of an elementary particle arises from its interaction with the Higgs field. Without the Higgs particle, all elementary particles would be massless. 

Because the Higgs particle is so fundamental and "omnipresent", it is dubbed as the "God particle" by physicists. Although the Higgs particle has not been observed experimentally, most physicists believe it should exist. The recently constructed Large Hadron Collider (LHC) may be able to detect it. Whether the Higgs particle exists or not will be known in the near future. If it exists in our braneworld, it should also exist in the bulk universe.

It may contain "superpartners" of ordinary particles. 

A superpartner is a super-symmetrical particle of an ordinary particle, analogous to the antiparticle which is a charge-symmetrical particle of an ordinary particle. In the early 20th century, physicists proposed a charge conjugate symmetry to solve some theoretical problems. They postulated that for every negatively charged particle (such as an electron), there should be a positively charged particle with the same other properties; and vice versa. The charge-symmetrical particles are known as antiparticles. They have later been observed experimentally.

Again, in 1970s, physicists found that the supersymmetry could solve several theoretical problems. The supersymmetry is also essential in the string theory. This symmetry is between bosons and fermions - the two types of elementary particles. In our braneworld, fermions (such as the electron and the quarks that form protons and neutrons) constitute matter while bosons (such as the graviton and photon) carry forces.  

In quantum physics, every elementary particle has a property called spin, which can be either an integer (0, 1, or 2) or half integer (1/2, 3/2, etc). By definition, bosons are the particles with integer spin and fermions are the particles with half-integer spin. The assumption of supersymmetry states that for every fermion there should be at least one boson partner; and vice versa. Thus, the spin of a particle differs from the spin of its superpartner by 1/2 or multiple of 1/2.

The properties of superpartners can be obtained theoretically in the four dimensional spacetime  (corresponding to our braneworld) or in the higher dimensional spacetime. None of the predicted superpartners has been observed yet. However, they could be abundant in our braneworld. It has been estimated that the invisible dark matter makes up about 25% of all matter in our braneworld. Substantial evidence indicates that the dark matter may consist of superpartners. It is very likely that these superpartners are related to the higher dimensional superpartners that God used to create our braneworld (more info).

It may have other bulk particles (fields) 

The "bulk" particle refers to the particle capable of moving anywhere in the bulk universe, as opposed to "brane" particles which are confined in a brane. In the string theory, a bulk particle is characterized by a closed string and a brane particle is characterized by an open string with two endpoints fixed on the brane. The graviton is an example of the bulk particle and the photon is an example of the brane particle in our braneworld.

In quantum physics, a particle is considered the quantization of an associated field. The particle and its associated field are two different views for the same thing. The graviton is the same as the gravitational field   and the photon is the same as the electromagnetic field. A scalar field is the field that has no direction and a vector field has a direction.

The bulk universe may contain some particles that are not the superpartners of ordinary particles. The bulk particle is a general term for any elementary particle in the bulk universe. Very interestingly, more and more cosmologists and particle physicists are investigating the properties of the bulk particles. Some of them even propose that all particles in our braneworld were created by interaction between certain bulk particles and our brane. Are they creationists? This kind of models are consistent with a creationism in which these bulk particles were carefully selected by God so that, after interacting with our brane, they may produce ordinary particles with all finely tuned properties for the formation of atoms, molecules and life (more info).

 

How Did God Create Our Braneworld?

Our braneworld may be created by
the interaction between bulk particles and a brane. 

  

According to the string theory, we are confined in a braneworld, which is a sub-universe embedded in the higher dimensional bulk universe. Theists have long suspected that gods and spirits might live in a "higher dimensional space". Now, physicists have provided strong evidence for the existence of a higher dimensional space -  the bulk universe. Suppose God lives in the bulk universe and our braneworld was created by God, all matter in our braneworld must originate from the bulk particles. Physical observations indicate that this may indeed be the case. 

The Big Bang 

Our braneworld was created about 13.7 billion years ago. It started with an extremely dense and hot state. In a tiny fraction of a second after its birth, our braneworld went through an inflation period (from 10−35 to 10−34 seconds) -- its size expanded rapidly, at a rate that might approach the speed of light.

After the end of the inflation period, the matter particles were generated. According to the charge symmetry, the generation of a particle should accompany the generation of its antiparticle. However, our world is obviously dominated by particles over their antiparticles. What caused this asymmetry? The Standard Model, which applies to ordinary particles, cannot provide a satisfactory answer to this question. In the Supersymmetric Standard Model, the particle-antiparticle symmetry can be violated. Namely, it is possible to generate asymmetrical numbers of particles and their antiparticles from superpartners (reference). As mentioned in a previous article, superpartners are possible constituents of the Kingdom of God.

The Inflation Model
The inflation model was first proposed by Alan Guth in 1981. This model can resolve several cosmic problems such as the horizon problem, flatness problem and magnetic monopole problem. It is generally accepted by cosmologists that there was indeed an inflation period immediately after the birth of our braneworld. The question is: what caused the inflation? 

A hypothetical particle called inflaton was proposed to explain the cause of the inflation. However, none of the ordinary particles (as given in the Standard Model) has the required characteristics for the inflaton. Therefore, the inflaton, if it does exist, must be an "exotic" particle such as a bulk particle. 

The Fine-Tuning
According to the string theory, the bulk universe may contain many branes, which are the objects with lower dimensions of space than the bulk universe. The branes may trap certain types of particles, such as the matter particles in our braneworld. By interacting with a brane, a bulk particle  may decay into two or more particles. Its daughter particle may be another bulk particle (with closed string) or a brane particle (with open string) that cannot escape from the brane. Since branes may be constantly interacting with bulk particles, it is conceivable that some branes are not empty. They are likely to contain their elementary particles or simple particles similar to our atoms.  However, to form a complex braneworld like ours requires extremely delicate fine-tuning (reference):

· If the strong nuclear force were slightly weaker, multi-proton nuclei would not hold together and hydrogen would be the only stable element in our braneworld. If it were slightly stronger, hydrogen would rapidly fuse into helium-2. 

· If the weak nuclear force were slightly larger, little or no helium would have been produced from the Big Bang. As a result, heavy elements such as carbon could not be made. 

· If the electromagnetic force between electrons and protons were changed, atoms and molecules would be significantly different. 

The fine-tuning suggests the existence of a creator. In addition, the Big Bang is known to begin with a huge energy density. This fact alone points to a creator.

The Creation
More and more cosmologists and particle physicists are investigating the interaction between bulk particles and a brane, to see if the interaction can lead to the early events of our braneworld. I am not sure if they are creationists or not. However, this approach will eventually discover how God created our braneworld. If our braneworld was created by God living in the bulk universe, He must have used bulk particles (what else?) to interact with our brane, producing ordinary particles that can form atoms, molecules and life in our braneworld. 

At present, we do not know the detailed creation process yet. A possible scenario, as suggested by the bulk inflaton model, is as follows. First, God selected a special type of bulk particles, called inflatons, which have all required characteristics for the creation. He then used a large number of inflatons to bombard our brane, creating the initial dense and hot state. The inflatons caused our brane to expand rapidly (the inflation period). At the same time, the brane induced the inflaton to decay into brane particles and possibly another bulk particle. The latter left the brane while the brane particles remain in our brane. The transformation of the inflaton into other types of particles ended the inflation period.  

The particles that remain in our brane include not only ordinary particles, but also the invisible dark matter and dark energy. These two types of invisible substance makes up about 95% of all matter in our braneworld. They play important roles in galaxy formation and brane expansion. It is unclear whether the inflaton alone is sufficient to produce all kinds of particles in our braneworld. Other types of bulk particles might be necessary to assist the creation. 

  

 

Dark Matter May Consist of Superpartners

Dark matter plays an important role in the formation of galaxies. 

 

In our braneworld, about 95 percent of matter is invisible. Its existence was inferred from gravitational effects on visible matter. The invisible matter can be divided into two categories: dark energy (~ 70%) and dark matter (~25%). The dark energy causes the braneword's expansion to accelerate. The dark matter affects stellar motion.

There are three types of dark matter: baryonic dark matter, hot dark matter and cold dark matter. The baryonic dark matter is made up of protons and neutrons such as non-luminous gas and stars. The hot dark matter consists of particles with negligible mass such as neutrinos. Both of them are ordinary matter. The majority of dark matter, however, is the cold dark matter whose physical nature is still not clear. The term "dark matter" often refers to the cold dark matter..

The cold dark matter is made up of heavy particles, about 100-1000 times heavier than a hydrogen atom.  These particles cannot be detected by all kinds of telescopes - radio, infrared, optical, ultraviolet, or x-ray. This means that they do not interact with electromagnetic waves. From their gravitational effects on stellar motion, astronomers have been able to determine their distribution in our space (picture). They are concentrated around galaxies. Computer simulation suggests that the cold dark matter plays an important role in the evolution of our braneworld after the Big Bang - serving as the seed for the growth of galaxies.

Scientists are actively investigating the nature of the dark matter particles. The most likely candidate is the lightest superpartner (LSP) such as the lightest neutralino. Most superpartners of ordinary particles are not stable. They will decay into lighter particles: ordinary particles or another superpartner. It is important to note that a superpartner cannot decay entirely into ordinary particles. At least one of its decay products must be a superpartner. LSP is a stable superpartner because there is no lighter superpartner to decay to. Its mass is about the same as the mass of dark matter particles. The recently constructed Large Hadron Collider (LHC) may provide further information about the superpartners and dark matter particles.

A possible scenario for the creation of ordinary particles during the Big Bang is now emerging. The bombardment of the bulk inflaton with our brane may produce a superpartner (denoted by Pre-LSP) which is the precursor of LSP. The Pre-LSP then decays into LSP and ordinary particles.

 

 

Dark Energy and Fine Tuning

Dark energy was designed to maintain the critical density. 

  

The most amazing fine-tuning of our braneworld is its average density of matter, which is related to the curvature of space. If the density is close to a critical density, the space is flat; otherwise, it is curved. In a curved space, the Euclidean geometry that we are familiar with would not work. The shortest distance between two points would  not be a straight line. Cosmological observations have confirmed that our space is indeed flat. Therefore, its density must be close to the critical density.   

Based on Einstein's cosmological equation, if at any moment our braneworld's density is slightly greater than the critical density, it will become increasingly greater than the critical density. Eventually, the gravitational attraction will reverse our braneworld's expansion, leading to a big crunch. On the other hand, if the density is slightly less than the critical density, it will become increasingly less than the critical density. Eventually, our braneworld will fly apart and become essentially an empty space. Thus, our braneworld appears to be an unstable system, like a pencil balanced on its point. Because the braneworld's density cannot afford for a slight deviation from the critical density, cosmologists believe that it must be "exactly" (to the accuracy of 1 part in 1060) equal to the critical density when our braneworld was created (reference). Otherwise, we would not be here today. 

My undergraduate major was in control and system engineering. At that time, my real interest was in philosophy. I did not spend much time learning the engineering stuff. However, after more than 30 years, I still remember the most basic principle: you cannot design an unstable system! Well, that is common sense. You do not need to go to an engineering school to learn this basic principle. 

Since the Big Bang, our braneworld has been expanding for 13.7 billion years without a problem. It must be a stable system. God would not design an unstable system. There must be something missing in our understanding of the braneworld. The missing stuff could be the "dark energy" which was discovered in 1998. 

To design a stable system, you must have a counteracting force. If somehow the system is pushed away from its stable state, the counteracting force can pull the system back to its stable state. The major force that governs the braneworld's expansion is the gravitational force. For ordinary matter, the gravitational force is always attractive. Then, where could the counteracting force come from? Is there any matter that has the property of anti-gravity? 

In 1998, two independent teams of astronomers discovered that our braneworld's expansion was accelerating. This was a total surprise. The gravitational attraction of ordinary matter can only slow down the expansion. There must exist some invisible stuff that can counteract the gravitational attraction. This mysterious stuff is called "dark energy". The physical nature of dark energy is not known. 

Currently, there are two leading candidates for the dark energy: cosmological constant and quintessence. The cosmological constant is a parameter describing the vacuum energy density which has the anti-gravity effect (more info). The quintessence, according to the Merriam-Webster dictionary, is "the fifth and highest element in ancient and medieval philosophy that permeates all nature and is the substance composing the celestial bodies". In the quintessence model, the dark energy is assumed to be made up of "exotic" particles that have the anti-gravity property. The mass of a quintessence particle is expected to be much less than an electron. They should permeate through our braneworld. 

Experimentally, it is possible to distinguish the above two models because they have different predictions for the evolution of our braneworld. The vacuum energy density is a constant. It does not vary with time as the braneworld expands. All other matter density should decrease with expanding volume of the braneworld. At present, the dark energy makes up about 70% of all matter. If the dark energy is the vacuum energy, its composition in the early braneworld must be negligible. By contrast, if the dark energy is the quintessence particles, it may still dominate the early braneworld. Scientists are actively investigating the physical nature of dark energy. Sometime around 2010, a project under the Joint Dark Energy Mission will be launched to collect data on 300 million galaxies spanning two-thirds of our braneworld's history. This will tell us the matter composition in the earlier braneworld and distinguish the vacuum energy model from the quintessence model. 

We expect the vacuum energy model to be ruled out. Our braneworld needs anti-gravity particles for two purposes: (1) to drive the dramatic expansion at the Big Bang, and (2) to maintain the critical density. From the cosmological equations, it can be shown that the braneworld's density will approach to the critical density when the expansion is accelerating (reference). With the help of anti-gravity particles, the braneworld's density can be maintained at the critical density. There is no need for unrealistic fine-tuning at the Big Bang. 

 

(Last updated: May, 2007) 

 

God Could be Detected by Gravitational Waves

The gravitational waves may provide
 a wealth of information about the Kingdom of God. 

Our eyes use visible light to see things. At night, when there is no visible light, soldiers may use infrared to see enemy's activities. In hospitals, x-ray is commonly used to see possible symptoms inside our body. The visible light, infrared and x-ray are electromagnetic waves with different wavelengths. As explained in a previous article, electromagnetic waves (photons) are confined in our braneworld, which is a three-dimensional sub-universe embedded in a ten-dimensional bulk universe. If God is an intelligent life living outside our braneworld, it is impossible for us to see Him by electromagnetic waves. 

The only possible way to see the Kingdom of God is by gravitational waves (gravitons), which also travel at the speed of light. The graviton can leave our braneworld and enter the bulk universe. On the other hand, all kinds of particles can interact with gravitons. Therefore, it is possible to use gravitational waves to obtain information about the Kingdom of God. However, the gravitational waves are extremely weak compared to electromagnetic waves. This is because the gravitational waves are related to the gravitational force and the electromagnetic waves are related to the electromagnetic force. For the interaction between two electrons (which have both charge and mass), the electromagnetic force is 1043 times stronger than the gravitational force. 

The gravitational waves are emitted when the motion of a mass is accelerating (including vibration and rotation), similar to the emission of electromagnetic waves from accelerating charges. Hence, it is very easy to generate a gravitational wave - just shake your head. However, to generate a detectable gravitational wave is a very challenging task. Although the gravitational wave was predicted by Einstein's general relativity in early 20th century, it has not been directly detected yet. The strongest gravitational wave may come from the rotation of stars. Currently, there are several gravitational wave observatories (e.g., LIGO and GEO 600) designed to detect gravitational waves from the space.

Because the graviton can go anywhere in the bulk universe and all kinds of particles can interact with the graviton, God is very likely to use gravitational waves to "see" our world. He may also use gravitons to influence our world, ranging from stellar motion, to biological evolution, and to our brain function. The existence of God will be confirmed if the gravitational waves from God are detected.

The most convincing way to prove the existence of God is to "see" God directly by gravitational waves. The classical method of vibration or rotation of a mass in our laboratory is unlikely to generate detectable gravitational waves. Recently, it has been suggested that the gravitational waves could be generated by quantum methods, similar to a laser that generates photon beams. The gravitational laser is called gaser (more info).

After a powerful gaser is developed, there is still another challenge: which direction should the gaser point to?  All directions that we can see with our eyes are in the braneworld, but God may be in the direction that is invisible to us. We do not have the answer at this time. However, since the gravitational waves may spread to the extra dimensions that cannot be seen by electromagnetic waves, the graviton beam may reveal the extra dimensions no matter which direction it is pointed to. After we gain more experience, we will be able to know how to probe the extra dimensions by gravitational waves. In the not-too-distant future, the gravitational waves may provide a wealth of information about the Kingdom of God.

 

 

The String Theory and the Origin of God

The Kingdom of God could evolve from the vacuum. 

 

If God created us, who created God? This is the question often raised by atheists. Most theists will answer this question by saying that God has no cause (discussion). Similarly, if you ask a physicist: what is the origin of the physical laws? He may answer that the physical laws have no cause. 

We know our universe has something, but something cannot arise from nothing. We must assume certain things that are self existent (the aseity). In theology, God is the aseity while in science physical laws are the aseity. Since we are trying to understand the Kingdom of God from a scientific point of view, we shall accept physical laws as the aseity.  

The "Physical God" 

Most people will agree that "God" may be defined as the creator of the three-dimensional world that we live in. According to the string theory, our three dimensional world is a braneworld embedded in a higher dimensional space (possibly 10 dimensions). As shown in previous articles, our braneworld could be created by the highly intelligent life living in the higher dimensional space called the bulk universe. The highly intelligent life in the bulk universe is the "God" we are referring to.

By this definition, God should also be made up of matter. The elementary particles that constitute His matter are entirely different from us (see What is the Kingdom of God Made of?). However, they should still be governed by the physical laws that apply to all kinds of particles. These general physical laws include the conservation of energy, the second law of thermodynamics, the Heisenberg's Uncertainty Principle, and the Einstein's equation that relates energy to the mass of a particle: E = mc2. 

We do not know the initial condition of the bulk universe. The most natural assumption is that it started with an empty space. That is, before any matter was created, the bulk universe contained only vacuum. As shown below, physical laws allow highly intelligent life (God) to evolve from the vacuum.  

How could matter be created from vacuum?
According to Einstein's equation, the particles that constitute matter contain energy. On the other hand, the energy conservation law states that the total energy of a closed system must be a constant. It is impossible to create or reduce the total energy. Then, how could matter be created from vacuum? Would it violate the energy conservation law? 

The key point that matter can be created from vacuum is that the gravitational potential energy is negative, which may cancel the positive mass energy of the matter. This possibility even surprised Albert Einstein, as told by George Gamow in his book My World Line.  In the 1940s, a colleague of George Gamow had an idea that a star could be created out of nothing if its negative gravitational energy precisely cancels out its positive mass energy. One day, Gamow mentioned this idea to Einstein while they were walking in Princeton. Einstein immediately stopped in his tracks and fell into deep thought. Since they were crossing a street, several cars had to stop to avoid running them down.

In reality, a star is unlikely to be created out of nothing because its gravitational energy is too small to cancel out its huge mass energy. However, there is a mechanism that can facilitate the creation of small particles from vacuum: quantum fluctuation.

Quantum fluctuation 

According to Heisenberg's Uncertainty Principle, we cannot determine energy and time precisely. Therefore, it is possible for a group of particles with non-zero total energy to appear naturally and then disappear within a short time. The more the total energy is created, the shorter the lifetime. This process is known as the quantum fluctuation.

In the past several decades, quantum fluctuation has been widely used by cosmologists to explain the origin of the Big Bang that started our braneworld. However, the Big Bang involves the creation of a huge amount of energy that seems unlikely to arise from a natural quantum fluctuation. A more likely scenario is that the Big Bang was created by God in the bulk universe and the Kingdom of God was created by quantum fluctuation. 

Although the lifetime of the particles created by quantum fluctuation is short, they may decay into other types of particles or interact with each other to form stable particles during their lifetime. As time proceeded, some structures equivalent to our atoms could be formed.  Eventually, a habitable environment and life could be developed. Since the bulk universe is eternal, there was plenty of time for an intelligent life to evolve from tiny particles. 

Charge conservation
Nearly all elementary particles that constitute ordinary matter (as given in the Standard Model) contain electric charges. These particles are restricted by the charge conservation law. Thus, the creation of a particle must accompany its antiparticle (with identical mass, but opposite charge). However, a particle can annihilate its antiparticle, producing photons. This constraint prevents the creation of ordinary matter from vacuum. 

The elementary particles in the Kingdom of God are entirely different from ordinary particles. Most of them may not have electric charges.



The second law of thermodynamics states that the entropy of a closed system can never decrease. The entropy is a measure of disorder. More order means less entropy. Then, where did the order come from? Does the evolution process violate the second law of thermodynamics? This topic is discussed in the next article. 

  

 

Where did the Order Come From?

All ordered structures could be
an inevitable consequence of quantum fluctuation. 

 

In a previous article, it was proposed that the Kingdom of God might evolve from tiny particles. The evolution is a process from a simple system to a more ordered system. Where did the order come from? Does the second law of thermodynamics prevent the creation of order? 

The second law of thermodynamics states that the entropy of a closed (isolated) system can never decrease. The entropy is a parameter for disorder. More order means less entropy. However, it must be noted that the second law applies to a "closed" system. Although the entropy of a closed system never decreases, the entropy of a local system within the closed system may decrease, as long as the total entropy of the closed system does not decrease. Therefore, ordered structures can be created in a local system. For instance, water molecules may combine to form more ordered liquid water. If the second law prevents the formation of ordered structures, we would never have rain. 

Ilya Prigogine was the first to elucidate the creation of order from a non-equilibrium system. In 1977, he was awarded a Nobel Prize for his contribution in this area. According to his works, order can most likely be created in a closed system which is far from equilibrium. The reason is quite simple. When a closed system is in the equilibrium state, its entropy has reached a maximum value. The entropy of the closed system cannot increase further. Hence, there is no room to compensate for the entropy decrease of a local system within the closed system unless it is accompanied by an entropy increase in a neighboring local system. By contrast, if a closed system is far from equilibrium, its entropy will increase dramatically, which can compensate for a substantial entropy decrease of a local system. Thus, ordered structures are more likely to be created from a non-equilibrium state than an equilibrium state. 

In a previous article, we assume that the bulk universe might begin with an empty space. Without Heisenberg's Uncertainty Principle, the bulk universe would remain empty forever. Fortunately, the Heisenberg's Uncertainty Principle allows quantum fluctuation to create certain particles from the vacuum. The particle's energy created by the quantum fluctuation is called the vacuum energy, which is the physical basis of the cosmological constant in Einstein's cosmological equations. In the presence of the vacuum energy, the bulk universe will never be in an equilibrium state, because the vacuum energy will produce a negative pressure (more info) which shifts the system further from an equilibrium state. Although the attractive gravitational force among particles tends to contract the space, the negative pressure has an anti-gravity effect to expand the space. More space will create more vacuum energy and the bulk universe may deviate further and further from the equilibrium state. The creation of the far-from-equilibrium state allows ordered structures to be formed. 

Our braneworld is known to begin with the Big Bang, which contains an enormously high energy density and is extremely far from equilibrium. In order to reach an equilibrium state, our braneworld expanded rapidly, resulting in dramatic increase in entropy. This can compensate for the entropy decrease due to the formation of ordered structures such as galaxies, stars, planets and the life on Earth. 

In contrast to the gigantic Big Bang, the Kingdom of God might begin with a whisper. Nothing spectacular had happened. No extremely large vacuum energy density was ever created, because quantum fluctuation can most likely create small vacuum energy density. As a result, the space expansion of the bulk universe should be a fairly slow process. The far-from-equilibrium state was gradually and naturally built up over a long period of time. 

  

  

 

Did the Bible Say God Is Self Existent?

I have been a Christian for many years. I went to Sunday schools and Bible studies numerous times and have discussed God's self existence a few times. However, I could not find any passage in the Bible saying that God is self existent.

The following passages are often used as the evidence for God's self-existence.

1. Exodus 3:14. I AM THAT I AM. 

2. Colossians 1:17. And he is before all things, and by him all things consist. 

3. Revelation 1:8. I am Alpha and Omega, the beginning and the ending, saith the Lord, which is, and which was, and which is to come, the Almighty. 

4. Revelation 22:13. I am Alpha and Omega, the beginning and the end, the first and the last. 

According to Wikipedia, the original Hebrew for "I AM THAT I AM" can be literally translated as "I-shall-be that I-shall-be." Therefore, this passage is actually related to God's eternity. It tells nothing about God's self-existence.

The second passage clearly says that God existed "before all things". However, in the second half, it also says "by him all things consist". Therefore, the "all things" means everything in our world. This passage is related to the creation of our world by God. Of course, a creator must have existed before the created things. The passage did not say how the creator came to exist.

The last two passages seem to provide a strong evidence for God's self-existence because they explicitly state that God is "the beginning". However, "the beginning" here means the beginning of our world. It does not mean the beginning of the Kingdom of God. The third passage says "the beginning and the ending". The Kingdom of God is eternal. It has no ending. Again, the two passages are related to the creation of our world and God's eternity, not to God's origin.

The entire Bible wants us to know that our world was created by God, who is eternal. However, the Bible did not tell us anything about the origin of God. In previous articles, we have shown that our world could be created by the highly intelligent life living in the higher dimensional space (the bulk universe). Scientifically, this intelligent life can be immortal (just think of the stem cell technology which will dramatically increase our lifespan), but cannot suddenly appear out of nowhere. From the scientific point of view, the complex life must evolve from simple structures. In fact, the physical laws allow the complex life to evolve from the vacuum (see The String Theory and the Origin of God).

 

The String Theory and Miracles

"Can any hide himself in secret places that I shall not see him?"
Jeremiah 23:24 

  

According to the string theory, the whole universe (called the "bulk universe") has 11 dimensions - 10 dimensions of space and one dimension of time. The reason why we experience only three dimensions of space is because we are confined in a sub-universe called the "braneworld". In physics, a dimension can be considered as a "degree of freedom". Living in a world with more dimensions should have more degrees of freedom, and thus more powerful. This can be illustrated by the following figure. 
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Suppose there is a creature confined on this web page (a two dimensional world), then he cannot enter the red square from outside without crossing the red lines. However, for us living in the three dimensional world, we can reach inside of the square from the direction perpendicular to the web page. Similarly, for a creature living in the higher dimensional world than our 3D world, he can enter into our house without the need to open the door. He can even reach our internal organs without cutting the skin. This is hard to visualize with our brain, but it can be shown from the geometry developed by Bernhard Riemann in 1854. 

Our braneworld is embedded in the higher dimensional bulk universe, similar to a computer screen in our house. If God is some intelligent life living in the bulk universe, He should be far more powerful than us, because He has more degrees of freedom. He can access our internal organs from other directions that are invisible to us. Therefore, He has the power to remove lung tumors without cutting the skin. He could influence our decision making by altering the neurotransmitter release at the junction (synapse) between neurons. 

Although God could perform all kinds of miracles, it seems that He does not intend to do things that obviously break the physical laws of our braneworld. We never saw a chair fly by itself or a sofa suddenly disappear. If this happens, our scientific foundation would be in trouble. Then, what kind of miracles would God do? 

Our physical laws do not fix all future courses. Many phenomena are probabilistic, rather than deterministic. For example, meteorologists can predict weather only with certain probability. The genes of a child cannot be completely determined from the genes of his or her parents. "To be or not to be" is determined by the neurotransmitter release which is also probabilistic. 

God may perform miracles by manipulating the probability allowed by physical laws. 

Many people became God's believers after surviving from a serious illness or a severe car accident. Other God's believers may encounter some kind of "coincidence" that saved their lives or made their lives better. They believed those rare events were the miracles from God, but atheists thought these people were just lucky. 

Are we just lucky to have millions of goldilocks conditions that made life possible on the Earth? If the Earth is a little of bit closer or farther from the Sun, its surface temperature would be too hot or too cold for the existence of life. Its atmospheric gases also have the just-right combination so that they can block most harmful radiation from the Sun while allowing visible light to pass through. The location of our solar system in the Milky Way Galaxy is also just right. If it were close to the galactic center, it would expose to significant amount of harmful radiation from other stars. If too far away, the Sun would not have enough "metals" (defined by astronomers as the elements heavier than helium) for the creation of planets. Theists believe these fine-tunings are the intelligent design by God, but atheists think we are just lucky: our universe contains billions of stars and planets, each having different characteristics; our Sun and Earth just happened to possess all of the right characteristics. 

Now, consider the fine-tuning of physical constants. If the electromagnetic force were 4 percent weaker, there would be no hydrogen atom. If protons were 0.2 percent heavier, they could decay into neutrons and the atom would fall apart. The strong nuclear force must be tuned to within 1%, otherwise carbon cannot be formed. The weak nuclear force must also be tuned to a narrow range in order to produce heavy elements. To explain these fine-tunings, atheistic scientists assume that the whole universe (bulk universe) may contain almost infinite number of sub-universes (braneworlds), each having a different set of physical constants. Our braneworld just happened to have the right physical constants. 

What a great coincidence!  

Let us consider the following scenario: 

Long before the existence of our braneworld, a spirit world appeared in the bulk universe. The intelligent life (God) in this spirit world created our braneworld.  

This scenario raises a question: if God created us, who created God? how did the spirit world come to exist? A scientific answer to this question is given in this article. 

 

The String Theory and the Resurrection of the Dead

There shall be a resurrection of the dead, both the of the just and unjust. -- Acts 24:15
"Very truly, I tell you, no one can see the kingdom of God without being born from above." -- John 3: 3-9
Among all biblical teachings, resurrection from the dead is probably the most difficult to accept. Everyone knows that, after death, the body will decompose into molecules and NEVER recombine to form the original body. Then, how could there be "life after death"? How could anyone be "born from above"? What does the resurrected body look like? Will it include anything that represents the person before he dies? 

According to the string theory, we are confined in a three dimensional braneworld that is embedded in a ten dimensional world. We have assumed that the higher dimensional world could be the "Kingdom of God". There is a natural mechanism that prevents us from seeing anything outside the braneworld. This agrees with Jesus' teaching that we cannot see the Kingdom of God while we still live in the terrestrial world. However, Jesus went a big step further to tell us that we may enter and see the Kingdom of God after we are dead and "born from above".  

In 1 Corinthians chapter 15, Paul spent quite a few words to explain "how are the dead raised up? and with what body do they come?". He said "It is sown a natural body; it is raised a spiritual body. There is a natural body, and there is a spiritual body." Thus, the natural (physical) body does not go to heaven. When a person is raised to heaven, it will be in the form of a spiritual body.  

Which part of the person will be included in the spiritual body? According to the string theory, all matter that constitute our body cannot leave our braneworld. Therefore, your legs, your heart and your brain cannot go to "heaven" (the higher dimensional world). Some people may say "the soul can go to heaven". However, what is the soul? what is the physical definition of the soul? where is it located? 

Physically, the only thing that can identify a person and also possibly go to heaven is memory. Although memory is stored in the brain, it is not matter. It is a kind of "information" that is not confined in the braneworld. As an analogy, the information you receive from a website is stored on a server (a special kind of computer). The server may be confined in a room, but the stored information can be transferred to other places.

We do not know what the spiritual body look like. It may contain some "organs" that fit the higher dimensional world. Our original organs cannot, and does not need to, go to heaven because they are designed to fit the terrestrial world. These organs cannot represent a person anyway. To construct a spiritual body that represents a person, God may simply retrieve a person's memory and integrate it with some kind of "spiritual organs".  Interestingly, one of near death experiences is "life review" - a playback of memories. The life review could be the memory transfer process from a physical body to a spiritual body. Further details are given in the next article. 

 

The Near Death Experience and the Resurrection of the Dead

Behold, I show you a mystery; We shall not all sleep, but we shall all be changed. In a moment, in the twinkling of an eye, at the last trump: for the trumpet shall sound, and the dead shall be raised incorruptible, and we shall be changed.
1 Corinthians 15: 51-52

 

With modern medical techniques, many patients can be rescued from "near death" when the heart has stopped beating and in most cases the brain also ceased to function as indicated by a flat electroencephalogram (EEG). Reports of near death experiences (NDE) by those surviving patients are quite similar worldwide, regardless of cultures and religions. They can be summarized as follows: 

1. Feeling of peace and contentment 

2. Out of body experience 

3. Moving through a tunnel toward light 

4. Communication with light 

5. Life review (playback of memory) 

These experiences seem to prove that there is life after death. "Out of body" and "moving through a tunnel toward light" look like the person is going to heaven. However, some scientists suggest that these experiences are merely the hallucination of a dying brain. Dr. Karl Jansen pointed out that an anesthetic drug, ketamine, can reproduce several features of NDE (more info). 

In 2001, Dr. Pim van Lommel and his colleagues published a paper entitled "Near-death experience in survivors of cardiac arrest" (Lancet 2001; 358: 2039-45). Lancet is a well-respected scientific journal. Typically, a scientific journal would accept only papers with traditional scientific point of view. Dr. Lommel's paper is a rare exception. They found that induced experiences (such as by ketamine or electric stimulation) are not identical to NDE. Although some electric stimulation may induce flashes of recollection from the past, "these recollections, however, consist of fragmented and random memories unlike the panoramic life-review that can occur in NDE".

In the Discussion section, they also posed a very challenging question:

"How could a clear consciousness outside one's body be experienced at the moment that the brain no longer functions during a period of clinical death with flat EEG?.... Furthermore, blind people have described veridical perception during out-of-body experiences at the time of this experience. NDE pushes at the limits of medical ideas about the range of human consciousness and the mind-brain relation."

To reconcile these phenomena, they questioned the concept that consciousness and memory are localized in the brain. As mentioned in a previous article, memory is a kind of information that can be transmitted to other places. When a person is still alive, memory is probably located in the brain. As soon as he dies, God may transfer memory from the physical body to the spiritual body. The panoramic life review may reflect this transferring process.

 

