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Abstract
In this paper, we derive the existence of elementary particles from the law of 

creation. This work confirms and derives from the fundamental principle Xiao Gang 
Wen’s result that string-net condensation is a way to generate elementary particles and 
unify light and electrons. In our previous work, we proposed the law of creation. We 
derived string theory, M theory, and the wave function of our universe from this 
fundamental law. We show that one can explain the expanding universe, dark matter, 
dark energy, the large structure of the universe, inflation, and the laws of physics related 
to gravity, weak and strong forces, and electromagnetism. In this paper, we show how 
to derive the existence of elementary particles and how to explain the wave-particle 
duality of elementary particles from the law of creation. We show that a string-like 
action creates the vibrational field of our universe. Due to the Poincaré invariance in the 
string-like action, elementary particles emerge from the vibrational field of our universe. 
As the different representations of Poincaré symmetry, elementary particles have 
specific still mass and spin. This explains the wave-particle duality of elementary particles.

Keywords: Universal Wave function Interpretation of String theory, Elementary particles, 
Grand unification theory, String theory, M theory, Law of creation.

Introduction
Elementary particles are the most basic constituents of matter discovered since the 

1930s [1]. They are composed of particles with integer spin, elementary bosons and 
particles with half-integer spin, elementary fermions. Currently discovered elementary 
fermions include electrons, muons, and quarks. Elementary bosons consist of gauge 
bosons and Higgs bosons. Gauge bosons, such as photons, W and Z bosons, and gluons, 
mediate electromagnetic, weak and strong interaction. The Higgs boson has been 
discovered to be responsible for the intrinsic mass of particles. 

All of the elementary particles and fundamental forces, except for gravity, are 
currently described by the standard model in particle physics [1]. The standard model is 
considered the most experimentally successful theory because it gives a consistent 
description of the elementary particles discovered to date.

There are major reasons to go beyond the standard model. First, one would like not 
only a description but also to know where the elementary particles come from. Second, 
one would prefer to have a unified theory for all fundamental particles and forces 
including gravity. Third, one wants to unify Einstein’s relativity theory with quantum 
physics based on one mathematically consistent formulation derived from one 
fundamental principle. 
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Many are seeking the grand unification theory to accomplish 
these goals. The grand unification theory, also called the theory 
of everything or grand unified theory, is the attempt to use one 
mathematical formula to explain all the fundamental forces and 
matter discovered so far and to integrate quantum physics with 
general relativity. String theory is a promising candidate for the 
grand unification theory. String theory incorporates gravity and 
other gauge forces in one mathematically consistent formulation 
[2,3]. It also has the potential to generate all of the elementary 
particles and all interactions including gravity, and thus to unify 
all the forces and fundamental particles. However, with all of this 
great promise, string theory has not yet made many testable 
predictions. Something is still missing in current string theory. 

There have been other attempts to unify all matter and 
forces. In recent years, Xiao Gang Wen and his colleagues 
proposed and demonstrated [4-7] that light, electrons, and 
other fermions may come from the qubits that form a string-
net condensed state. Light is basically collective motions of 
strings, and fermions are ends of open strings in the string-
net condensed state. However, it is unknown how to explain 
this interesting result from a fundamental principle or law. 

In this paper, we derive the existence of elementary 
particles from the law of creation. This work confirms Xiao 
Gang Wen’s result and deduces it from the fundamental law 
of creation. 

In our previous work, we proposed the law of creation [8] 
and showed that it reveals the exact process for how all 
existence is created through the process “it from bit” as 
proposed by John Wheeler. We demonstrate that it could be 
the fundamental principle leading to the grand unification 
theory. This law states that everything is created from 
emptiness through yin yang interaction. Yin and yang are the 
two basic elements that make up everything. Yin and yang are 
opposite, relative, co-created, inseparable, and co-dependent. 
We show that two fundamental yin yang pairs, space and time 
yin yang pair and inclusion and exclusion yin yang pair, create 
our universe. From this insight, one can derive string theory, 
superstring or M theory, and the Universal Wave Function 
Interpretation of String Theory (UWFIST). Our work 
demonstrates that UWFIST has the potential to derive dark 
matter, dark energy, inflation, and the large structure of our 
universe consistent with observation [9-12]. 

In another work [13], we show that UWFIST also indicates 
that the equations of motion regarding electromagnetic force 
and gravity and other laws of physics are the result of Weyl 
invariance. In this way, quantum physics and general relativity 
is integrated in one unified mathematical framework.

In this paper, we explore how the elementary particles 
come about in UWFIST. First, we will review our previous work. 
Then we will show that the Poincaré Invariance, inherent in 
the action that creates our universe, suggests the existence of 
elementary particles. Elementary particles are simply a 
Poincaré invariant identity emerging from the 2-dimensional 
world sheet, corresponding to the “string net” mentioned in 
Xiao Gang Wen’s work. This explains why one can find 
elementary particles no matter where one places a detector 

and why particles can be classified by mass and spin. This also 
explains the discovery by Xiao Gang Wen and his colleagues 
that elementary particles can come from string-net 
condensation in vacuum. Finally, we will explore the possible 
consequences of this work.

Review of the Law of Creation and 
Derivation of UWFIST

In our paper [8], we proposed the law of creation, which 
states that everything is created from emptiness through yin 
yang interaction. Yin and yang are two basic elements that 
make up everything. They are opposite, relative, co-created, 
inseparable, and co-dependent. The two elements in one bit 
of information is a yin yang pair. The law of creation basically 
tells us how information creates everything. It specifically 
describes the process of “it from bit” proposed by John 
Wheeler [14-16]. 

The universe we observe is determined by our measurement. 
Based on the law of creation, we propose that all human 
measurements are made of two basic yin yang pairs: space and 
time measurement and inclusion and exclusion measurement. 
Time is related to the measurement of movement and space 
relates to the measurement of non-movement. Space and time 
is a yin yang pair. The interaction of these two yin yang pairs, 
the space and time yin yang pair and the exclusion and inclusion 
yin yang pair, creates our universe. 

The simplest action created by the interaction of the 
space-time yin yang pair is:

A1=α∫∆τ∆σ	 (1)
Here we use the symbol σ to represent space and the 

symbol τ to represent time. We use ∆σ and ∆τ to represent 
the space and time duration to be measured. The symbol ∫ 
represents the summation over space and time from the 
beginning τ=0 and σ=0 till now τ=T and σ=L. Here T is the 
age of our universe and L is the horizon of our universe. The 
term α is a constant. In our recent work, we have shown that 
[9]:

α=1/(lptp)

Here tp is the Planck time. It is of the magnitude of 5.4×10-

44 second. Here lp is the Planck length. It is of the magnitude 
of 1.6×10-35 meter. 

The simplest action created by these two yin yang pairs is:

A2=α∫∆τ∆σ∆ θτ∆θσ	 (2)
Here we use θσand θτto represent the fermion partner of 

space and time coordinatesσ and τ. θσ and θτ can only take on 
the value 0 or 1 because they are repulsive and refuse to stay at 
the same place with another element. The symbol ∫ is to 
represent the summation over space σand time τand θτand θσ.

One can easily see that the actions (1) and (2) are the 
actions for string theory and superstring theory or M theory. 
In this way, one derives string theory and M-theory or 
superstring theory from the law of creation. 
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To calculate what is inside our universe, we propose to 
calculate the wave function created by the action (2) by 
summing over the range of the horizon of our observation. In 
Quantum physics, everything is mathematically represented 
by a wave function. One can calculate the wave function of 
our universe using Feynman’s path integral formulation of 
quantum physics [17]. According to this method, the wave 
function created by the action A2 is of the form:

Ψ=∑sum over all possible statesCexp(iαA2)	 (3)
Here C is a constant. The symbol ∑ is to sum over all 

possible paths and states. The equation (3) is the universal 
wave function formulation of string theory. We call this the 
universal wave function interpretation of string theory. 

In our previous work, we show [9-13] that UWFIST has the 
potential to predict dark matter, dark energy, and inflation. It 
can also explain the observed large-scale anisotropies, non-
Gaussian distributions, and anomalous alignments of the 
quadrupole and octupole modes in the microwave 
background. 

The wave function for our universe derived in UWFIST 
suggests that our universe consists of many possibilities and 
states. In this sense, it is a multiverse. UWFIST gives the 
mathematical formula of the multiverse. The multiverse 
nature of our universe suggests that when we make a 
measurement, there may not be a definite result. If this is the 
case, how can we explain the equations of motion discovered 
so far in nature, such as gravity, and electromagnetism? In our 
paper [13], we demonstrate that the observed laws of nature 
come about due to the Weyl symmetry inherent in the actions 
A1 and A2. Requiring the invariance of local Weyl symmetry, 
one can derive the equations of motion discovered in nature. 
In this way, quantum physics and classical physics including 
Einstein’s relativity theory come together in formula (3). In 
this way, quantum physics and general relativity are unified in 
the one mathematical formula (3). 

The Emergence of Elementary Particles 
as the Invariance of Poincaré Symmetry

The discovery of elementary particles suggests that one 
finds elementary particles no matter where one puts the 
detector. The mass and spin of an elementary particle remains 
unchanged no matter where you detect it and who detects it.

If our universe is a multiverse and the phenomena we 
observe depends on the measurement, how can we explain 
the existence of elementary particles? We propose that the 
appearance of elementary particles is due to Poincaré symmetry 
intrinsic in the action (1) and (2) that creates our universe.

In string theory, there are two sets of space-time: the 
2-dimensional world-sheet (σ, τ, θτ, θσ) and the observed 
space-time [Xμ(σ, τ), ψμ(σ, τ)]. The observed space-time Xμ(σ, 
τ) and fermions ψμ(σ, τ) are a projection from the world sheet 
(σ, τ, θτ, θσ). The introduction of θτ and θσ brings fermions into 
the observed space. In terms of [Xμ(σ, τ), ψμ(σ, τ)] and 
integrating over θτ and θσ, the action A2 becomes:

A2 = (1/lptp)∫∆τ∆σ∆ θτ∆θσg1/2gab[(Gμv + Bμv) ∂aXμ∂bXv+ Gμν(X)
(ψμDψν+ ψ+μDψ+ν) + ½ Rμνρσ(X)ψμψνψ+ρψ+σ]	 (4)

Here gαβ is the metric tensor on the world-sheet and g = 
- det gab; Gμv and Bμv are metric tensors on the observed space. 
The gravity and gauge interactions can be represented by Gμv 
and Bμv. In this way, all elementary particles, including 
fermions, gravity, and gauge bosons, can appear in the action 
(4). 

To see how the elementary particles can appear through the 
quantum measurement in the multiverse represented by the 
equation (3), one can see that the action (4) is invariant under 
the Poincaré transformation:

X’μ(τ, σ) = ΛμνXν(τ, σ) + aμ
Ψ’μ(τ, σ) = Λμνψν(τ, σ) + aμ
g’ab(τ, σ) = gab(τ, σ) 
G’μv(τ, σ) = Gμv(τ, σ) 
B’μv(τ, σ) = Bμv(τ, σ) 
From group theory, one knows that mass and spin are 

two invariants under Poincaré transformation. Elementary 
particles are different representations of Poincaré symmetry.

From this, one finds that the repeatable experiment of 
finding elementary particles with definite mass and spin no 
matter where and when one makes the measurement is due 
to the Poincaré symmetry. One can therefore confirm the 
emergence and observation of vibrations with definite mass 
and spin is due to the Poincarè invariance intrinsic to the 
string-like action that creates our universe (2). From this, we 
can conclude the existence of elementary particles and also 
the wave-particle duality of the elementary particles.

Discussion and Conclusion
In this paper, we derive the existence of elementary 

particles from the law of creation. We review our previous 
work, which shows that the interaction of space and time and 
inclusion and exclusion action creates our universe. We review 
our derivation of the wave function of the universe. We show 
that the wave function of our universe is created by two-
dimensional string action. We demonstrate that elementary 
particles are the emergence from the vibrational field created 
by the two-dimensional string action due to Poincaré 
invariance. Our work can explain the discovery by Xian Gang 
Wen and his colleagues that elementary particles emerge 
from string-net condensation from a fundamental principle. It 
also explains the wave-particle duality of elementary particles. 

This work provides a way to explain and derive from a 
fundamental principle where all the elementary particles 
come from. In our previous work, we show that this approach, 
also called UWFIST, has the potential to derive dark matter, 
dark energy, inflation, and the large structure of our universe 
consistent with observation. In UWFIST, the equations of 
motion regarding electromagnetic force and gravity and 
other laws of physics can be derived from the requirement of 
Weyl invariance. In this way, quantum physics and general 
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relativity are integrated in one unified mathematical 
framework. This paper provides further evidence that UWFIST 
may indeed be the grand unified theory we are searching for. 

In our previous work [13] we suggest that combining the 
requirement of Weyl invariance with Poincaré invariance, one 
may derive and calculate the masses of elementary particles 
in UWFIST. We will explore this further in our future work.
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