THE PREMIER BOOK OF HUMAN CIVILIZATION
BY SHOUCHENG ZHANG

The first English version of Newton’s masterpiece “Principia” was published in 1729.

Friends who know me understand that I am not fond of receiving gifts at all. With regards to the
material life, I always prefer simplicity. So every Christmas, while enjoying family fun, I would
be deeply perplexed by the pile of gifts. There was one exception though. At Christmas of 2015,
after many years of dreaming and waiting, a special present was delivered to my house.
In 1687, Newton published the historically renowned book “Mathematical Principles of Natural
Philosophy” (“Philosophiæ Naturalis Principia Mathematica,” or “Principia” for short). This
millennium masterpiece was the dawn of a scientific approach to understanding the universe.
Principia laid the foundation for the equations of motion of classical mechanics, proposed
universal gravitation, and invented calculus. In Newton’s cosmology, heaven and earth are
united. Whether apples falling to the ground or planets running in the sky, they can all be
explained by the same simple and universal scientific principles. This rational understanding of
the universe inspired people’s desire for the rationality of human society. Voltaire attended
Newton’s funeral during his exile from France to the United Kingdom. He was the person who
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popularized the story of Newton’s Apple. Voltaire’s muse was the Marquise of Emilie du
Châtelet, a brilliant and beautiful lady in the Enlightenment era. Her translation of Newton’s
book Principia, published posthumously in 1759, is still considered the standard French
translation today. From the unity of heaven and earth to the unity of nature and humankind, from
the laws of nature to laws of social society, Voltaire had been strongly influenced by Newton’s
Principia. Through Voltaire, Principia sparked the period of the Enlightenment, which spread
across Europe and beyond, later influencing the founding of the United States. Therefore,
Newton’s Principia is indeed the premier book of human civilization!

The Muse’s Sacred Mirror directs Newton’s heavenly spirit to Voltaire, inspiring his
Enlightenment works.

Principia was first published in Latin in 1687. This first edition has been rare to find in antique
book auction market. The first English edition of Principia was published in 1729, of which there
is only one copy in the antique book auction market with original binding. That copy was
retained in the famous antique bookstore Peter Harrington in London, England. To my great
surprise, in Christmas of 2015, Mr. Xiaojie Huang, instead of spending time with his family,
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traveled to Stanford University to present me this book as a special gift. Newton was born on
Christmas Day, which deepened the historical significance of this gift. I was also deeply moved
by Mr. Huang, as one of today’s entrepreneurs, for his passion in science. After much contact
with the Peter Harrington bookstore, the first English version of Principia was finally delivered
to my home. I gently opened the hardcover version of Principia printed 287 years ago, and the
print was still fresh with delicate and illustrative charts. I felt the spirit of Newton calling to me
through his handwriting. Time slipped by quietly as I was reading, until it was midnight already.
The law of universal gravitation formulated by Newton in Principia ushered in the age of
enlightenment, but it is still a great mystery up to this day. A thorough understanding of the
nature of gravity could lead to a Theory of Everything. We describe the three major discoveries
of basic science – gravitation, relativity, and quantum mechanics – using three fundamental
constants of nature: G, Newton’s universal gravitational constant; ћ, Planck’s constant of
quantum mechanics; and c, Einstein’s theory of relativity, which proposed the constant speed of
light.
G appears in Newton’s universal gravitational formula:
𝐹⃗ = −𝐺
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ћ appears in the Planck formula for particle energy and wave frequency:
𝐸 = ℏω
And the speed of light c appears in the Einstein mass–energy equivalence equation:
𝐸 = 𝑚𝑐 (
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Newton introduced the
universal gravitational
constant G.

Planck introduced the Planck
constant of quantum physics
ћ.

Einstein proposed the
principle of invariance of the
speed of light c.

By setting these three basic constants (G, ћ, c) as three axes, we can get a mysterious cube.

The origin of the coordinates is the atomic microcosm described by classical mechanics. At the
atomic scale, gravity is not important, and we can set G = 0. The speed of the electron is much
smaller than the speed of light, and we can set c = 0. Classical mechanics has no quantum effect,
and we can set ћ = 0. Starting from the origin along the G axis, we come to the macroscopic
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world of Newton’s gravitation. Along the ћ axis, we step into the microscopic world of quantum
physics. Following the speed of light along the c-axis, we enter the time and space of Einstein's
theory of relativity. After these three great discoveries, the focus of human knowledge is to unify
these three: the macrocosm, the microcosm and the speed of light. Einstein unified universal
gravitation and special relativity (G, c) by discovering the general theory of relativity, which
predicted the gravitational wave. Dirac unified the special theory of relativity and quantum
mechanics (ћ, c), and predicted the antiparticle.
Newton and Leibniz independently invented calculus. When Leibniz invented the binary system,
he was greatly influenced by the Eight Trigrams (Bagua) philosophy from ancient Chinese
civilization. Based on 23=8, we can match Yin and Yang to null and existence, and match Three
Dimensions (Sanyao) with (G, ћ, c). The crossover of Three Dimensions and Yin Yang will get
us to the Eight Trigrams, which correspond to the eight corners of the mysterious cube. The
origin of the Cube corresponds with the trigram Kun Xiang (000); the theory of special relativity
corresponds to another trigram Zhen Xiang (001); and so on. . . . All together, the Theory of
Everything will correspond with the trigram Qian Xiang (111), inclusive of everything in the
world.
Newton was a lecture professor at the University of Cambridge. The lecture seat he held was
called the Lucasian Chair. This famous lecture seat was later conferred to famous theoretical
physicists James Clerk Maxwell, Paul Dirac and Stephen Hawking. I have the greatest respect
for Dirac, as he was a master of beauty and truth. Unlike other theoretical physicists, who created
beautiful mathematical equations based on known experiments, Dirac boldly predicted new
experimental phenomena based on beautiful mathematics. In order to unify the special theory of
relativity and quantum mechanics (ћ, c), he introduced the famous Dirac equation purely based
on its mathematical beauty. He then used this equation to predict that any particle in nature has a
corresponding anti-particle. Indeed, positrons were soon after discovered in experiments. The
famous Westminster Abbey in London, England not only buries the British monarchs, but also
remembers the great scientists Newton and Dirac. A commemorative marker at Westminster
Abbey is inscribed with Dirac’s famous equation. I won the Dirac Medal in 2012; this medal
named after my idol was the highest honor I received in my life.
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Dirac and his equation inscribed on the commemorative marker at Westminster Abbey, London.

Professor Shoucheng Zhang receiving the 2012 Dirac Medal.

Returning to the mysterious cube comprised of (G, ћ, c), we can see that the gaps and goals of
basic science are found in the top corner of the cube. The great unification of (G, ћ, c) will create
the Theory of Everything that human beings have been dreaming of. We don’t yet know what the
Theory of Everything is, but we can estimate the magnitude of length and energy on which to
complete the grand unification. Starting from the three formulas above defining (G, ћ, c), we can
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easily get their physical units. Based on a simple dimensional analysis, we get the only possible
length and energy; these are called the Planck length and Planck energy:
ℏ𝐺
𝑙0 = 1 2 = 1.6 × 10829 𝑚
𝑐

ℏ𝑐 9
𝐸0 = 1
= 1.2 × 10(; 𝑒𝑉
𝐺
The Planck length is smaller than the atomic scale by 25 orders of magnitude! The Planck
energy is higher than the modern strongest energy accelerator by 15 orders of magnitude! From
this, we can see just how difficult it is to find the theory of everything (G, ћ, c). It is almost
impossible based on the experimental methods we know!
My undergraduate thesis and doctoral thesis were both devoted to quantum gravity, pursuing the
dream of great unity (G, ћ, c). Since there were no experiments in this field, I changed my
research direction into the study of condensed matter physics. With the inspiration of the
mathematical principles of Newton, Einstein and Dirac, seeking beauty and truth, I theoretically
predicted the magical material of topological insulators, which was later confirmed by
experiments. Tonight, as I carefully opened the first edition of Newton’s millennium masterpiece,
Principia, I felt that though the Sage has gone, his soul is with us; my childhood dreams were
awakened by the words in the book. Tonight, I placed my hand on Principia and made a pledge
to devote the rest of my life to pursue the universality (G, ћ, c) of the Theory of Everything.
Filling the gap left by the sages is the most sacred mission of our generation of scholars, and the
highest dream of all humanity. To fulfill this beautiful dream, we must travel through time and
space, be entangled with the quantum world, dive into the abyss of the Planck length, and climb
the peak of the Planck energy. As stated in the ancient Chinese poem: “though the road ahead be
long, I shall continue to search high and low.”
Chimes sound at midnight, and the bright moon hangs in the sky. On the long, lonely journey in
seeking wisdom, here comes my companion, the millennium masterpiece Principia. The dawn is
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near, and the journey is set to begin. At this moment, I make my vow with hands on this book,
and with the following poem as a pledge:
Since one cannot resist her gravitational attraction,
Why not travel around the stars and never leave her side?
Since one is entangled in quantum causality,
Why not rest heart to heart beside the pure water?
Since one cannot catch up with her invariant pace,
Why not admire the beauty of light reflected in the mirror?
When you see the great soul of the past in the lines of words,
Why do you fear the abysses and peaks in the long journey?
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