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Appendix A

THE COSMIC MODEL OF ARISTOTLE

Al bodies move according to their nature.

— Paraphrase of Aristotle, On the Heavens.
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ccording to Aristotle, there are “only these two simple motions: the
circular and the straight.” The former applies to the heavens and the
latter to the Farth.

The Heavens

The simple motion of the Moon, Sun, planets, and stars is circular. Everything
in the heavens is made up of a fifth element: acther.

Within the Sublunary Sphere

The sublunary sphere is everything below the Moon and its circular orbit.
This region includes Earth at the center of the universe. All simple motion
in this region is straight.’

All things within the sublunary sphere are made of the four elements:
earth, water, air, and fire. In various combinations, these elements make up
all earthly matter.”

The motions of earth and water are naturally downward toward the
center of the Earth. The motions of air and fire are naturally upward away
from the center of the Earth.’

Aristotle’s Nested Crystalline Spheres

Aristotle writes that “the motion of heaven [is] continuous and regular and
eternal.”’* He gives us a caveat:

This applies only to the first heaven and the first movement; for the lower spheres
exchibit a composition of several movements into one.”

If 1 interpret Aristotle correctly, the “first heaven” refers to the
stars, which are contained on a single sphere. The “lower spheres” carry
the planets, Sun, and Moon, respectively. They exhibit compound motion, thus
requiring several interlocked spheres to produce that motion.

How does Aristotle justify this? “Nature makes matters equal and
establishes a certain order,” he writes, “giving the single motion [the stars]
many bodies and to the single body [a planet, the Sun, or Moon| many
motions.”® One can almost feel the master struggling to explain here.
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Inner Sphere with Planet on Equator Outer Sphere Surrounds Inner Sphere
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Figure A .1. Aristotle’s Two Concentric Spheres Model.

The Planets and Interlocking Spheres

Aristotle’s model for planetary motion uses a series of interlocking spheres.
For simplicity, let’s first look at a two-sphere model. Earth is at rest at the
center of the inner sphere (Fig. A.1(a)). This inner sphere rotates at a constant
speed on a #/ted axis.

The inner sphere is placed inside and concentric with an outer sphere
(Fig. A.1(b)). Concentric means both spheres have the same center, in this
case the FEarth. The outer sphere rotates in the gpposite direction at constant
speed on a straight up-and-down axis.

Note in the figure that the axis of the inner sphere is attached to the
outer sphere. Thus, when the outer sphere rotates, the inner sphere rotates as
well. But, because the inner and outer spheres rotate on different axes and in
opposite directions, the inner sphere precesses like a rotating top. As a result,
the planet attached to the inner sphere makes a kind of figure eight pattern,
as seen from Earth. This is shown in Fig. A.2.
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planet

Figure A.2. Figure Eight Motion. The rotation of two nested spheres about
different axes produces a so-called Hippopede motion for the planet attached to the
inner sphere.

Do you see it? Imagine you are hanging onto a certain point on the
surface of a great hollow ball. When it rotates, you go around with it. Now
an even larger hollow ball is placed over the first one. The two poles of the
inner ball are bolted to the outer one. The outer one is made to rotate in the
opposite direction along a different axis.

You are the planet in Aristotle’s model. You find yourself tossing to
and fro from the double-rotation of the two balls.

Let us now add a third outermost ball or sphere (not shown in
the figure). I know this is convoluted, but we are almost done. The third
outermost sphere contains the outer and inner sphere within it. And like
them, it too is centered on the Earth. (Remember, for Aristotle, the Farth is
the center of the universe.)

We now have three spheres. The first sphere, the innermost, is the
smallest. The second, the so-called outer sphere, is larger. The third sphere,
the so-called outermost, is larger still.

Again, the axes of the first and smallest sphere are attached to the
second and larger sphere. And the axes of this sphere are attached to the
third and largest sphere. When the third and largest sphere rotates, it affects
the motion of the other two.

The rotation of the third and largest sphere makes the figure eight
pattern of the planet attached to the surface of the first sphere “smear across
the sky,” again as seen from Earth. Thus the planet undergoes a kind of
pseudo retrograde motion. This is shown in Figure A.3.7
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Figure A.3. Pseudo-retrograde Pattern Produced by Addition of a Third
(Outermost) Sphere. (a) Hippopede pattern spread across sky as seen from
Earth. (b) Resultant motion of planet attached to surface of inner sphere is roughly
retrograde. Figures by Craig Sean McConnell, Associate Professor of Liberal Studies

at California State University, Fullerton.
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The Base Ten Counting System

Ancient India: Birthplace of Hinduism, Buddhism, and Jainism. Home of
magnificent art, glorious architecture, and mystical literature. Land of karma,
dharma, and reincarnation. Source of ground-breaking discoveries in science
and mathematics.

It is said that here the base-10 numerical system was born.! The
truth is historians do not know exactly where this history-making concept
originated.” What is certain is that by the seventh century (600s) AD, a “base
10 numeral system with nine symbols was being used in India.” The nine
symbols represented the numerals one though nine. There was no zero” yet.’

The first sign that Indian numerals were moving west is from “Severus
Sebokht, a Nestorian bishop who lived in Keneshra on the Euphrates River,”
according to O’Conner & Robertson.*

In 662 AD, Sebokht, wrote:

1 will omit all discussion of the science of the Indians. . . of their subtle discoveries
in astronomyy, discoveries that are more ingenious than those of the Greeks and
the Babylonians, and of their valuable methods of calenlation which surpass
description. I wish only to say that this computation is done by means of nine
SIgS.

Note the nine signs. The system still lacked a zero digit.”

It was not until the late 800s that we find Muslim mathematicians
using a base-10 numerical system™ with the zero digit. It seems “mathematicians
in India took the same step at essentially the same time. The two groups
apparently derived” their systems independently.” Thus the name: “Hindu-
Arabic numerals.”

“The Mayans of Central America and their neighbors “had independently developed the
concept of zero by at least as eatly as 36 BC.” Their counting system used “only three sym-
bols: zero, represented as a shell shape; one, a dot; and five, a bar.” Source: “Mayan
Mathematics” storyofmathematics.com. https://www.storyofmathematics.com/mayan.html.
Retrieved Feb 28, 2021.

“This is a base-10 system because there atre ten and only ten symbols: 0, 1, 2, 3, 4, 5, 6, 7, 8, 9.
Numbers from ten and above require two combinations of these ten symbols; e.g., 37. Until
one hundred and above, which require three combinations of these ten symbols; e.g., 721.
Until one thousand and above, which require four combinations of the ten symbols; e.g.,
2502. Etc. In more formal mathematical language, numbers are represented in powers of ten.
One is 1 x 10", Ten is 1 x 10". One hundred is 1 x 10% Etc.
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Figure B.1. Numerals from Islamic Astronomer and Mathematician Abu
Sa’id al-Sijzi’s Treatise of 969 AD. Modern number symbols shown below Arabic
ones. Note the similarity of symbols for one, two, three, four, six, nine, and zero.”

“Calculation with the Indian symbols had become fairly widespread
in the Arabic world” by the beginning of the eleventh century.” An example
is shown in Figure B.1.

Another major breakthrough occurred in the early twelfth century
(1100%). “Arab mathematicians in North Africa extended this numeral system

to include decimals.’®

To Europe and Beyond

The Codex Vigilanus — copied by a monk in Islamic Spain in 976 —
represents the “first surviving example” of Hindu-Arabic numerals in
Europe. Still, it wasn’t until the twelfth century (1100s) that the counting
system made inroads into Christian Europe. This was facilitated by
translations of works in Arabic of mathematicians al-Khwarizmi, al-Kindi,
and others into Latin."

Italian mathematician Leonardo Bonacci of Pisa (1170-1250) had
lived in North Africa. Also known as Fibonacci, he further spread Hindu-
Arabic numerals among Furopean mathematicians. In the beginning of his
famous book Liber Abaci (Book of Calculation) of 1202 AD, he wrote'":

There are nine figures of the Indians: 12 34 56 7 8 9. With these nine
Sigures and the symbol 0, which in Arabic is called zephirum, any number
can be written . . .

Acceptance of the new counting system was slow in Europe.
Suspicion of “Muslim mathematics” was one factor."?

The invention of the printing press in c. 1440 changed everything, It
accelerated the acceptance of the Hindu-Arabic numeral system as nothing
before had — particularly in mathematics and science. European “trade,
printed books, and colonialism helped popularize the adoption of Arabic

numerals around the world.”"?
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We tend to take the ease of use of the Hindu-Arabic counting system
for granted. Consider long division. The speed of light is some 670,616,629
miles per hour. In Roman numerals that is DCLXX [VI| XVI DCXXIX miles
per hour. (I looked it up.) To convert that to kilometers per second, please
divide by MMCCXXXVIIL. Good luck!"*

The adoption of the base-ten counting system, along with paper
and the printing press would be key to the Scientific Revolution in the
West.

The Paper-Making Process

The history is a bit muddy. Tradition says the invention of paper occurred
around 105 AD in Luoyang, China. Here Ts’ai Lun or Cai Lun was a court
eunuch and/or director of the Imperial Workshops. Lun cut some plant
fibers and boiled them in water. He cast the resulting pulp in a mold and
pressed it flat. He then dried it in sheets on screens or wooden frames. The
papet-making process was born. (See Figure B-2.)"

Not so fast. Recent archeological evidence “unearthed in the ancient
Silk Road cities of Dunhuang and Khotan” in Western China and in Tibet
suggests paper “was being made in China as early as c. 200 BC.”'® This
from history teacher, writer and self-professed nerd Dr. Kallie Szczepanski.
It seems that Ts’ai Lun improved an already existing process. His approach is
said to have shortened production time by several months.'

Whatever its history, the Chinese paper making process would
reverberate around the world.

Writing on paper replaced heavier and more expensive writing
mediums such as “bark, silk, wood, leather, and bamboo sticks.” Lightweight
and inexpensive, “rolled into scrolls or folded in to booklets,” paper would
become ubiquitous in China."

It would be used for hats, fans, umbrellas, packaging, and money.
Artisans combined paper with varnish to produce exquisite “lacquer ware,
storage vessels, and furniture.” Its most important role was in the recording
of the written word. This included calendars, funeral and wedding guides,
educational material, dictionaries, almanacs, official records, documents on
agriculture and farming practices, the first printed newspaper in 740 AD —
and books.?

By the Tang dynasty beginning in the seventh to ninth centuries,
“thousands of books, religious and secular, were produced,” New York
Times art critic Holland Carter tells us. They would play a “huge role in
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(4) Pressing the Paper (5) Drying Sheets

Figure B.2. The Ancient Chinese Paper Making Process. Cai Lun woodcuts."”

the cultural advancement of China and the World in terms of literature and
literacy.”*!

Like silk, China tried to keep its paper-making process a secret.
Nonetheless, paper-making technology would find its way to Korea in the

5007, Japan in 610, and Tibet and India in the mid-600s AD.**

To the Islamic World

Paper-making made its way west to the Islamic Empire in the eighth century
(or perhaps earlier.) It appears that the Battle of Talas in Central Asia was
pivotal. In 751 AD, Tang Dynasty forces faced an alliance of Arabs of the
Abbasid Caliphate, the Tibetan Empire, and Uighurs. The story goes that
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after the alliance’s victory, Arabs took a group of Chinese paper makers
prisoner.”

By 793, Muslims had set up a paper mill in Baghdad. Paper-making
soon found its way to “Persia, Syria and North Africa.” Egypt replaced its
difficult to make papyrus with paper in the early 900s.2*

Paper would be key to the Golden Age of Islam in the 8th to 12th
centuries and its advances in science and mathematics. It would become
the medium for books in “physics, chemistry, astronomy, optics, biology,
agriculture, medicine, geometry, trigonometry, algebra, engineering, and
more.””

By 1120, Moors had set up a paper mill in Valencia, Spain. The
process soon spread to Italy and Germany.®
the use of paper ubiquitous throughout Europe.”’

Another invention would make

The Printing Press

China had invented block printing on paper using hand-carved wood panels
in 868 AD. This was replaced by moveable type printing in the eleventh
century (1000s). In the 1440s, goldsmith Johannes Gutenberg invented a
European version of movable type printing in Mainz, Germany.*®

Paper was now of enormous importance. Together with the
Gutenberg printing press, it would allow “the mass production of books and
pamphlets” in Europe for the first time in history.”” As discussed in Chapter
18, this would be a major factor in the spread of the Scientific Revolution
(1543-1687) — and the Protestant Reformation,

It was not until the 16th and 17th centuries AD (or perhaps
somewhat earlier) that Western cosmological ideas reached China. They were
introduced by Jesuit missionaries who translated western astronomical and
mathematical books into Chinese. These books were printed on paper.”
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he mathematical details for Newton’s orbiting cannonball and the
Moon are given below. They are based on lectures by Michael Fowler,
Professor of Physics at the University of Vitrginia.'

Cannonball Orbiting Earth

The cannonball orbiting the Earth travels at a horizontal velocity of 8000
meters per second. It drops towards Earth 5 meters in that same second,
due to Earth’s gravity. Due to its curvature, Earth’s surface falls away from a
horizontal line at a rate, R of about:

R, = 5 meters/ 8000 meters.
This means that in one second:

e The orbiting cannonball travels 8000 meters and falls 5 meters towards
Earth.
e  Over that same 8000-meter distance, Earth’s surface drops off 5 meters.

Thus the cannonball never strikes the surface of the Earth. (8000
meters a second, or some 18,000 miles per hour is about the speed at which
satellites in low Earth orbit travel today.)

Isaac Newton had proposed (as did Robert Hooke) that an object
orbiting the Earth is both moving tangentially with respect to the Earth and
falling towards the Earth. It is the combination of these two motions which
gives the object (in this case the orbiting cannonball) its net motion.

Moon Orbiting Earth

The Moon is also in orbit around the Earth. It too possesses two motions
1) straight line motion tangential to the Earth, and 2) accelerating motion
(falling) towards the Earth. The combination of these two motions results in
its net motion around the Earth.

In other words, the Moon is constantly falling towards the Earth, but
its motion tangential to the Earth is so great that it orbits the Earth rather
than plunging into it. (See Figure C.1).?

From the size of the Moon’s orbit and the time it takes to complete
one revolution, Newton estimated that the Moon travels in its orbit around
the Earth at a speed of about 1 km per second. From this, Newton also
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Figure C.1. The Moon Continually Falls Towards Earth as it Orbits. The
Moon’s net orbital motion is a result of two components, (1) straight-line motion
tangential to the Earth and (2) acceleration (fall) towards Earth due to Earth’s gravity.
Note: The net motion of an orbiting body is termed gravitational acceleration.’ Recall
that acceleration is a change in speed and/or a change in direction. In this case, the
Moon is continually changing direction as it orbits the Earth. (Note that the Moon’s
orbit is actually slightly elliptical. Its rotation speed also varies. Earth and Moon
revolve around a common center of gravity slightly displaced from Earth’s center.)*

determined that the Moon is falling towards the Earth at a rate of about
1.37 mm per second.

Now, as noted, the orbiting cannonball falls towards the surface of
the Earth at a rate of 5 meters per second. Why is the orbiting Moon falling
so much more slowly towards the Earth than the orbiting cannonball?

Because the Moon is so much farther away. This confirms that
gravity weakens as distance becomes greater.

Comparing Cannonball and Moon Orbiting Earth

Newton guessed that the rate of the Moon and cannonball’s fall depends on
their respective distances from the center of the Earth.” He compared the two
rates of fall to determine how much gravity weakens with distance. Newton
calculated that:

e The orbiting Moon is some 60 times further away from the center of the
Earth than the orbiting cannonball.
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e The orbiting Moon falls towards the Earth a factor of 3600 times slower
than the orbiting cannonball. This means that the force of Earth’s gravity
is 3600 weaker at the Moon.

Now 60 times 60 (or 60 squared) equals 3600. This confirms that
gravity weakens as the sqguare of the distance!

Calenlation Details

The ratio of the rate of fall close to the Earth’s surface to the orbiting Moon’s
rate of fall is:

Fall ratio = 5 meters pet second/1.37 mm per second
= 5000 mm per second/1.37 mm per second
= about 3600

The ratio of the distance from the center of the Earth to the Moon
and the center of the Harth to the orbiting cannonball close to the surface
of the Earth is about:

Distance ratio = 384,000 km / 6,350 km
= about 60

Historical Note

As mentioned in Chapter 24, Newton made his first attempt at this calculation
in the 1660’. It missed the mark. The “data available to him at the time was
not accurate enough,” Christie tell us. Instead of a fall ratio of 3600, he
derived a value of over 4000.°
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here was much more to Isaac Newton’s life than what is revealed

in the Principia and his other scientific publications. His life outside

the world of physics encompassed alchemy, personal feuds, politics,
civil service, and more. None was more important to the Great One than his
religious investigations.

Secret Writings

Of the trinity to reason
Leads to license or to treason

— Adam of St. Victor, 12th century.!

We now know that Isaac Newton’s primary passion was religion. His private
papers on the subject — released by Cambridge University in 1888 — were
greater in size than all his scientific writings combined.” With his obsessive
work ethic and exacting rational approach, the great one had attained a
mastery of the Old and New Testaments matched by few theologians.

Over endless hours, Newton tried to ferret out the precise meaning
and timing of obscure Hebrew Bible prophesies, and to determine the
exact date for the second coming. Oddly, in all his investigations of the Old
Testament, it seems he never recognized its flat-earth cosmology.’

Anti-Catholic to the core, Newton attacked the papacy, the invocation
of saints, and the veneration of the Virgin Mary.* His primary objection
was the Christian Doctrine of the Trinity — which he saw as heresy and a
challenge to monotheism itself.

Recall that according to the Trinity, Jesus the Son of God is equal
in substance and nature to God the Father. Newton saw this as a violation
of God’s First Commandment: Thou shalt have no other gods before me. Like the
Arians of the fourth century, Newton argued that Jesus, though divine, was a
“lesser and therefore subservient being.””

He blamed the Roman Catholic church for the “blasphemy” of
the Trinity. He argued that it had “manipulated Emperors Constantine and
Theodius to introduce the false doctrine of the Trinity into Scriptutes.” This
was later adopted in error by the Church of England.

Newton kept his heretical belief a closely guarded secret, sharing it
only with his most trusted friends, e.g;, John Locke. If revealed to the public,
it would threaten his professorship and status in English society. Denial of
the trinity remained against the law in Britain until 1813.°
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Newton’s rejection of the Trinity is why he refused to take the oath
to the Church of England when appointed a fellow at Cambridge in 1667.
It is why he refused appointment as Master of Trinity College in 1700, as it
required taking holy orders in the Church. And it is why the great scientist
refused the Last Rites on his deathbed in 1727.7

Newton’s friend and successor to the lLucasian chair, William
Whiston had come out publicly against the Trinity in 1708. He was charged
with promoting doctrines contrary to the established creed of the Church of
England. Whiston refused to disavow his beliefs. He was summarily stripped
of his professorship and banned from the University. At least they no longer
burned you at the stake.

Newton said nothing in defense of his friend.

The Calculus Wars

Among his enemies, Isaac Newton counted the great German mathematician
Gottfried Leibniz. Why? Because he had dared to invent calculus around the
same time as Newton.

The two scholars and their supporters engaged in ugly fights over
precedence. In 1712, Leibniz appealed to the Royal Society of London
to settle the disagreement. As president, Isaac Newton surreptitiously
wrote its “Report of Findings,” in which he declared himself as first
inventor.®

Second inventors have no rights.

— Isaac Newton.’

Today we know from private papers and historical records that both
geniuses developed calculus independently. Leibniz made the discovery in 1674
and published in 1684. Newton developed it in 1664-1666 but withheld
publication until 1704. It is the notation of Leibniz which is commonly
taught and used in calculus today."

Calculus would go on to become arguably the “most important
branch of mathematics.” Its use in science and engineering would become
ubiquitous. We see its use today in physics, astronomy, cosmology, chemistry,
biology, climate science, computer science, medical science, and much more."!
Calculus is also found outside of science in such diverse fields as economics,
finance, statistics, and actuarial work, to name a few.'?
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We conclude with a brief highlight on the Great One’s effort in a
science other than physics.

Unification

Newton performed extensive experiments in a/henzy.” Among other things, he
hoped this would lead to a theory which would unite the microscopic world
of chemistry with the macroscopic world of gravity. This attempt to find a
single scientific paradigm for both worlds — in the modern case, quantum
mechanics and general relativity — continues to elude physicists to this day.

““Alchemy included much that we now label applied and industrial chemistry,” Thony Christie
argues, “. . . alchemy of the seventeenth century [was] not so much a pseudo-science as a
proto-science.” Source: Christie, “The emergence of modern astronomy — a complex
mosaic: Part XV,” thonyc.wordpress.com.
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GEOLOGY AND EVOLUTION

Given enongh time and enongh accummulated changes, natural
selection can create entirely new species . . . [It]is what turned
dinosaurs into birds, amphibions mammals into whales, and the
common ancestor of apes and bhumans into the people, chimps and

gorillas we know today.

— Science writers Ker Than and Ashley P. Taylor.!
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odern geological developments have explained and resolved a
number of key issues regarding Darwinian evolution. They include
the age of the Earth, tectonic plates, the fossil record, mass

extinctions, and the current geological age — the Anthropocene. A brief
overview follows:

The Age of the Earth

It was thought in Darwin’s day that the Earth was some 100 million years
old. This was seen as insufficient time for slow, gradual evolution to have
produced all known extinct and existing species.”

Radioactive dating of primeval rocks and mineral grains since have
established a value for the age of the Earth at some 4.5 billion years. The
earliest life forms yet found on our planet date to some 3.4 to perhaps
4 billion years old. “Molecular clock” and other biological analyses confirm
that this is sufficient time for evolution by natural selection to produce the
organisms we see today.’

Tectonic Plates

The movement of tectonic plates extending deep into the Earth was
discovered in the 1960s. This was the root cause of many geological changes
which Darwin had come across on his Beagle trip — likely including the
earthquakes he experienced in Chili.*

According to plate tectonics theory, these rigid plates — massive
slabs of Earth’s crust and uppermost mantle — are typically about 60 miles
(100 km) thick.” Our continents rest on these tectonic plates, which in turn
move on a “moldable, partially molten layer called the asthenosphere,” write
Stanford geo-archaeologist Tjeerd H. van Andel and Brendan Murphy,
Professor of Geology at St. Francis Xavier University, Nova Scotia. “[The
moving plates] converge, diverge, or slip past one another along their
boundaries.”

There are “seven very large continental-and ocean-sized plates, six or
seven medium-sized regional plates, and several small ones,” Van Andel and
Murphy tell us. They move ever so slowly “relative to each other, typically at
rates of 5 to 10 cm (2 to 4 inches) per year,” — causing entire continents to
drift across the globe over time. (See Fig. E.1.)’
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Figure E.1. Gondwana — part of Supercontinent Pangaea. Centered on

the equator, Pangaea began to form some 335 million years ago and broke apart
some 175 million years ago. It was surrounded by superocean Panthalassa. Other
supercontinents “have formed and broken up over the course of the Earth’s lifespan.
These include Pannotia, which allegedly formed about 600 million years ago, and
Rodinia, which existed more than a billion yeats ago. “Present-day plate motions atre
bringing continents together again.”®

The movement of tectonic plates is chiefly responsible for mountain
formation, earthquakes,” and volcanoes. Riding on these plates, continents
experience gradual changes in climate as they move across the globe. This
movement of continents at times connects and at other times isolates
countless life-forms. Plate tectonics and resultant continental drift are key
drivers of “long-term climate change, the composition of Earth’s atmosphere
and oceans” — and evolution.”

““Barthquakes happen when plate matgins (edges) move past, or bump into each other.”
Source: “Highest Elevation: Mount Everest,” extremescience.com. Retrieved Mar 22, 2020.

http:/ /www.extremescience.com/everest.htm.
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Continental drift explains in part why Darwin found such different
animals in Australia and South America than in Europe. In the “continuing
breakup of the continents that began some 200 million years ago, Australia
and South America were isolated from other continents” vertebrate
paleontologist Michael Novacek writes. “Marsupial mammals thrived and
diversified in both Australia (kangaroos and koalas) and South America
(opossum), while placental mammals took over similar roles on the other

continents.”!’

The Fossil Record

“We as yet have found only an exceedingly small fraction of the species buried
in the crust of the earth,” Darwin wrote in his Essay of 1844. Over the nearly
180 years since, paleontologists working on all seven continents have filled in
the fossil record to a remarkable degree. Their findings provide overwhelming
evidence of the evolution of species through natural selection."

The discovery in 1994 of the fossil remains of Awbulocetus natans
is one of countless examples. (See Fig. E.2) The “name literally means
‘swimming-walking whale,” writes Ker Than. “Its forelimbs had fingers
and small hooves but its hind feet were enormous given its size. It was
clearly adapted for swimming, but it was also capable of moving clumsily
on land, much like a seal. When it swam, the ancient creature moved like
an otter, pushing back with its hind feet and undulating its spine and tail.””"?

Mass Exctinctions

Global catastrophes have had a major effect on species destruction and the
subsequent evolution of new species. Geological examinations coupled with

Figure E.2. Ambulocetus natans. “Walking whale that swims.” Existed about
49 million years ago. Note the five digits on hands and feet, like us.
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fossil finds across the planet confirm five big mass extinctions with some 75
to 96% off all species lost. The first four events occurred:

(1) at the end of the Ordovician period 444 million years ago;
(2) in the late Devonian 375 million years ago;

(3) at the end of the Permian 251 million years ago; and

(4) at the end of the Triassic 200 million years ago.

Suspected causes range from climate change, disruptive new life
forms, and cataclysmic volcanic eruptions."

The fifth and most recent mass extinction occurred at the end of
the Cretaceous period some 66 million years ago. A six to nine mile (ten to
15 kilometers) wide Asteroid or Comet struck the Yucatan Peninsula in
Mexico. The impact formed the Chicxulub crater, estimated to be some
93 miles (150 km) wide and 12 miles (20 km) deep.'

Scientists have reconstructed the likely aftermath: A “cloud of hot
dust, ash, and steam and excavated material broiled the Earth’s surface.”
This was followed by wildfires, colossal shockwaves, global earthquakes, and
volcanic eruptions. The resultant mass of debris filled the atmosphere and
blocked the Sun for decades. This disrupted the food chain and starved most
survivors."

This cataclysmic event wiped out an estimated 75% to 80% of
all species on our planet, including all non-avian dinosaurs. Some ancient
mammal species, mostly tiny shrew-like animals, managed to survive. Their
“numbers and diversity exploded” in the now nearly unoccupied lands. They
are the progenitors of all mammals on Earth today, including we humans.'®

The Anthropocene — A number of scientists argue that we are now
undergoing a sixth great species mass extinction — this one caused by us."” It
is dubbed the Anthropocene Epoch or “Age of Man.”'®

We have met the enemy, and they are us
— Pogo"’
Our species has had a profound deleterious effect on Earth’s surface,
oceans, atmosphere, and ecosystems. Since the days of Sumer some 5000

years ago, an estimated “83% of wild mammals, 80% of marine mammals,
50% of plants and 15% of fish have vanished worldwide.*’
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More recently, we have seen an exponential growth in human
population — from some 1.6 billion in 1900 to 7.8 billion in 2020.*" The
result: human-induced extinction of other species is “currently running 100 to
1000 times faster than” extinctions from natural causes. This according to
Earth science professor Will Steffen of the Australian National University.”

Human behaviors which have eliminated and continue to threaten
the future existence of other species include fossil fuel burning and
subsequent global warming. This has led to ocean acidification, sea-level
rise, more frequent and more devastating wild fires, heavier rainfall events,
more intense heat waves, more severe droughts, and more intense storms.
Added to this are industrial farming practices, pesticide use, plastic pollution,
deforestation, overfishing, overhunting, habitat destruction, soil erosion,
meat consumption, spread of infectious diseases, and “rain forest converted
to oil palm plantations.”

If we continue on this path, an estimated “75% of species will
become extinct within the next few centuries,” not to mention major increases
in human deaths, mass migrations, and property destruction.”
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ncertainty lies at the very heart of quantum theory. It tells us that
nature at the microscopic level is inherently random.

Photon and Window

You can see out the windows in your home or office. This is because the
window glass transmits visible light. At night with inside lights on, you can
also see a reflection of the interior of the room. This is because the window
glass also reflects some of the light.

Consider a window which transmits 95 percent of light of a certain
frequency and reflects 5 percent. (We ignore absorption, scatter, and back-
reflection of light for simplicity.) If we send a beam of this light containing
billions of photons towards the window, it will transmit 95% of the photons
and reflect 5%.

What if we send a single photon. Will it transmit through the window?
Will it reflect?

We don’t know. No one knows. “Mother nature” doesn’t know
According to Quantum Mechanics, all we can say is that the photon has a
95% probability of being transmitted and a 5% probability of being reflected.
What it actually does is an unpredictable random quantum event. (See
Figure F1(a).)

Single Photon and Window Radioactive Polonium Nucleus

I
|
|
! Lead “*Pb
photon |
! 210
S ! Po
D) |
' I
i/ ? J : and
Reflection i sion |
window  Transmission ! pgonium-210
detector detector ! ium *
! Helium He
@ (b)
Figure F1. Two Random Quantum Events — Light Transmission/

Reflection and Radioactivity. (a) A window transmits 95% of a light beam and
reflects 5%. Will a single photon be transmitted or reflected? No one knows. It is
random. (b) The nuclei of a pellet of Polonuim-210 decay into Lead and Helium
with a half-life of 138.376 days. When will a single nucleus decay? No one knows. It
too is random. (The nucleus of polonium-210 contains 84 protons and 126 neutrons.
It decays into *Pb and 4He. Note that *Pb has 82 protons and 124 neutrons, and
*He has 2 protons and 2 neutrons. Thus proton and neutron counts ate conserved.)
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DPolonium-210 Decay

Similarly, let us consider the element polonium-210, discovered by Polish
physicist Marie Curie and her husband Pierre in 1898. It is radioactive. That
means it is unstable. Its nucleus spontaneously decays or breaks apart into a
lead and helium nucleus.! (Please see Figure E1(b).)

To understand this, we need to consider its “half-life.” The so-called
half-life of a particle is the time it takes for half the particles to transform
(decay) into other particles. Polonium-210 has a half-life of 138 days.”

Imagine we have 1000 freshly created Polonium-210 nuclei in our
laboratory. After 138 days, only about 500 would still exist. The rest would be
lead and helium nuclei. If we wait another 138 days, there will only be about
250 Polonium-210 nuclei left, and so on. In other words, the population of
Polonium-210 nuclei is cut in half every 138 days.

We can predict the probability of decay for a large number of
polonium-210 nuclei to great accuracy. (More precisely, they have a half-life
of 138.376 * 0.002 days.)’?

What about a single polonium-210 nucleus? When will it decay or
break apart into a lead and a helium nucleus? Again, nobody knows. For
a single nucleus, the process is random, unpredictable. All we can know is
the statistical prediction that half of a large number of nuclei will decay in
138.376 days.

The same is true for all quantum events. We cannot know what
an individual particle or constituent will do. This includes all radioactive
decay, diffraction, the double-slit experiment, ferromagnetism, solid/liquid/
gas phase transitions, superconductivity, superfluidity, lasers, Bose-Einstein
condensates, and quantum tunneling.*

The notion of determinism ala Laplace is dead. Expetiments and
tests verify that there is an inherent uncertainty in nature itself — one which
no measurement can overcome. No one knows why.

Quantum Mechanics and Evolution

As we learned, mutation is the primary driver of evolutionary variation in all
living organisms. Again, exposure to ultraviolet light, chemical carcinogens,
natural radiation in rocks or soil, drugs, viruses, or muons in the atmosphere
can cause one or more DNA base molecules to transform into another.

These are quantum events. So are DNA copying errors. They are all as
unpredictable as whether a single photon reflects or transmits through a window;
or exactly when a single polonium-210 nucleus decays into lead and helium.
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“The fact that mutation and variation are inherently unpredictable
means that the course of evolution is, too,” writes Kenneth R. Miller in
Finding Darwin’s God. “Evolutionary history can turn on . . . the quantum state
of a single subatomic particle.”

Though he was one of its founders, Albert Einstein famously had
great difficulty accepting the randomness in nature espoused by quantum
mechanics. In the fifth Solvay Conference in 1927, he argued over this issue
with Niels Bohr:

“God does not play dice,” Einstein said.

“Stop telling God what to do,” Bohr is said to have answered.®
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3. Though inconclusive, archaeological investigations“ suggest there was no com-
plete destruction of Jericho or most of the other cities cited in the book of
Joshua at the presumed time of Isragl’sincursion.” Source: Bandstra, p. 208.

4. Finkelstein & Silberman, p. 312.

Mark, “Canaan.” worldhistory.org.

Finkelstein & Silberman, p. 318; “Best-selling Book.” guinnessworldrecords.

com.

Stewart, kyphilom.com.

Potok, p. 131.

Coogan, pbs.org.

10. Hirsch, jewishencyclopedia.com.

11. Kramer, The Sumerians, pp. 91, 286.

12. Ibid, p. 37. From the Sumerian poem “The Curse of Agade”

13. Kramer, Cradle of Civilization, p. 100-102.

14. Mark. “Ur-Nammu” worldhistory.org.

15. Another example: The Book of Ezekiel in the Bible tells of Hebrew women

in Jerusalem weeping for the death of Tammuz — the Hebrew name for the
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Sumerian shepherd-god Dumuzi. (Ezek 8:14-15). The fourth month of the
Hebrew calendar still bears the name Tammuz. Source: Kramer, History
Begins at Sumer, p. 45.

16. There are two Creation stories in Genesis. In the first, “Creation takes six
days and Man and woman are created last.” (Gen 1:1-2:3.) In the second,
“Creation takes one day, man is created first,” then plants and animals, and
woman last. (Gen 2:4-25.) Source: “The Two Biblical Stories of Creation,”
leighb.com.

17. Crawford, smithsonianmag.com.

18. Kramer, The Sumerians, p. 148.

19. Kramer, Cradle of Civilization, pp. 104, 115; Smitha, fsmitha.com.; Tharoor,
Ishaan. “Before Noah: Myths of the Flood Are Far Older Than the Bible’
time.com Apr 1, 2014. https://time.com/44631/noah-christians-flood-aronof-
sky/. Retrieved Jun 24, 2021.

As Tharoor points out, a number of ancient cultures have “legends of
watery cataclysm and salvation.” They include Vedic lore of India, Egypt, the
Aztecs, and even Scandinavia.

20. Other similarities include the Tower of Babel story and its confusion of
tongues. (Gen 11:1-9.) Scholars suggest it has precursors in Mesopotamia
and may refer to the ancient 300-foot (90-meter) high ziggurat Etemenanki
in ancient Babylon.The city at the time was “a melting pot of people. Many
different languages were spoken.” Source: Kramer, Cradle of Civilization,
p. 104; “The Sumerian Legacy.” bandoline.no.

21. Kramer, The Sumerians, p. 296.

22. 1bid, p. 291. Kramer tell us that the Akkadian language in particular was the
common language of literature “all over Palestine and its environs in the
second millennium BC.”

23. Shermer, michaelshermer.com. This from Old Testament scholar Ellen
van Wolde. See: Alleyne, Richard. “God is not the Creator, claims
academic” telegraph.co.uk. Oct 8, 2009. http://www.tel egraph.co.uk/news/
religion/6274502/God-is-not-the-Creator-claims-academic.html. Retrieved
Feb 12, 2017.

24. |bid, p. 292.

25. McDermott, pp. 25-27.

26. Freedman.

27. Potok, pp. 37-8; DiMattei, contradictionsinthebible.com.; “El,” newworlden-
cyclopedia.org.

28. Hebrew Bible scholar and linguistics expert Jeff A. Benner tells us that the
literal meaning of £l Shaddai is “mighty teat.” He writes: Just as the goat
provides nourishment to its kids through the milk, God nourishes his children
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through his milk and provides all the necessities of life” Source: Benner,
Jeff. A. “The Meaning of El Shaddai” ancient-hebrew.org, https://www.
ancient-hebrew.org/studies-words/meaning-of-el-shaddai.htm. Retrieved
July 26, 2021.

29. Gilad, Elon. “We Shouldn’'t Take God's Name in Vain. But What Is It?’
haaretz.com. Oct 10, 2018. https.//www.haaretz.com/archaeol ogy/.premium.
MAGAZINE-we-shouldn-t-take-god-s-name-in-vain-but-what-
is-it-1.6546806. Retrieved Jun 24, 2021. As to the meaning of YHWY, “not
all scholars accept this etymology.”

30. “El,” newworldencyclopedia.org.

31. Biblical scholar Michael Coogan points out that historically the god El was
from the north and YHWH from the south. Source: Coogan, pbs.org.

32. “El,” newworldencyclopedia.org; DiMattei, contradictionsinthebible.com.
For a comprehensive treatment of the subject, see: F. M. Cross, Canaanite
Myth and Hebrew Epic: Essays in the History of the Religion of Israel
(Harvard University Press 1973.) http://contradictionsinthebible.com/
are-yahweh-and-€l-the-same-god/.

33. Finkelstein & Silberman, pp. 33-43.

34. Potok, p. 29, 35; Genesis 11:27; Mark, “Amorite” worldhistory.org.; Dever,
p. 98 and fn 2.

35. Finkelstein & Silberman, pp. 57-64; Meyers, Carol. pbs.org.

36. Ibid.

37. “The Bible's Buried Secrets: An archeological detective story traces the ori-
gins of the Hebrew Bible.” NOVA pbs.org. https.//www.pbs.org/wgbh/noval
video/the-bibles-buried-secrets Retrieved Aug 1, 2019.

38. Finkelstein & Silberman, pp. 72-92.

39. Ibid, p. 97-120. Archeologist William Dever writes that “most of the large
Canaanite towns that were supposedly destroyed by invading | sraelites were
either not destroyed at all or destroyed by Philistines and other  Sea People.’*
Source: Dever, wgbh.com.

40. Dever, wgbh.com.; Finkelstein & Silberman, p. 97-120.

41. Sparks, pp. 96-97.

42. Redmount, Carol A (2001) [1998]. “Bitter lives: Israel in and out of Egypt.”
In Coogan, pp. 71-72, 97.

43. Finkelstein & Silberman, pp. 97—120; Dever, wgbh.com.

44. Finkelstein & Silberman, pp. 97-120.

45, |bid, p. 129.

46. McKenzie, nytimes.com.; Dever, wgbh.com.

47. Finkelstein & Silberman, pp. 123-142.

48. Finkelstein & Silberman, p. 132.; Dever, wgbh.com. Also see Mississippi
State University finding: “Discovery of official clay seals support existence
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of biblical kings David and Solomon, archaeologists say.” sciencedaily.com.
https://www.sciencedaily.com/rel eases/2014/12/141216100433.htm.

“Ten Lost Tribes of Israel,” britannica.com.

“Kingdom of Israel.” newworldencyclopedia.org.; Stern, Philip, history.net.

Finkelstein & Silberman, pp. 153-159; “Kingdom of Israel.” newworldency-
clopedia.org.

“Samaria,” livius.org.; “City of Samaria,” biblegateway.com.

Barnett, sheknows.com.

“The Army that Built the New Assyrian Empire,” searchinginhistory.blogs-
pot.com.

Finkelstein & Silberman, pp. 217, 220.

Potok, pp. 172,178; Finkelstein & Silberman, pp. 199, 217. Scholars debate
whether it was “ Shalmaneser V or his son Saigon Il who conducted the final
overthrow of the city of Samaria”

Potok, p. 172.

As of this writing, fewer than 800 Samaritans still exist. They call them-
selves Bene-Yisrael and Shamerimin Hebrew; or “Children of Israel” and the
“Observant Ones’ respectively. They say they are the true practitioners of the
worship of YHWH as handed down from Abraham and Moses. Unlike mod-
ern Judaism, they are led by priests and practice animal sacrifices in their
veneration of the Hebrew God. Some reside in the village of Kiryat Luza on
holy Mount Gerizim near Nablus in the West Bank. Otherslive in the city of
Holon south of Tel Aviv in Israel. Sources. “Samaritan” britannica.com.;
Potok, p. 172.; Lieber, tabletmag.com.

Finkelstein & Silberman, p. 194.

Ibid, p. 317.
Stern, Philip. historynet.com.
Ibid.

Finkelstein & Silberman, pp. 252, 259.

Stern, Philip. historynet.com.

Ibid. An earlier Bible passage may be closer to the truth: “Thus sayeth the
Lord ... Behold | will put a spirit in him (Sennacherib), and he should hear
rumour and shall return to his own land.” (2 Kgs 19:6-7).

Chapter 4

el SN

Finkelstein & Silberman, p. 247.
Ibid, pp. 248, 271.

Ibid, p. 248.

Ibid, p. 255.
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Hirsch, jewishencyclopedia.com.

Finkelstein & Silberman, p. 264.

Ibid, p. 259.

Ibid, pp. 260, 277.

Ibid, pp. 275-80.

10. Finkelstein & Silberman, p. 276; Berman, Ch 2. Finkelstein & Silberman
point out that, in the 7th century, literacy was widespread in Judah for the
first time. So there was a “popular audience for such works.”

11. Finkelstein & Silberman, pp. 183-4.

12. 1bid, pp. 287, 288, 492.

13. Mark, “Ashurbanipal,” worldhistory.org.

14. “Babylonia and the Conquest of Judah,” churchofjesuschrist.org.; Potok,
p. 197.

15. Bullock, p. 340.

16. Finkelstein & Silberman, p. 294.

17. Dever tells us “we don't have alot of direct archeological evidence (for the
fall of Jerusalem) because we have never been able to excavate large areas of
(the city). The Temple Mount has never been excavated and never will be.”
Source: Dever, pbs.org.

18. Potok, pp. 195-197; Schniedewind, pbs.org.

19. Dever, pbs.org.

20. Enns, wp.biologos.org.

21. Stewart, kyphilom.com. Enns, wp.biologos.org.; Schniedewind, pbs.org.

22. “Thelranian Impact on Judaism,” uidaho.edu. Excerpted from Gier, Nicholas

F. Theology Bluebook, Ch.12. (University of Idaho, 1994 — 3rd ed.) http://

www.webpages.uidaho.edu/ngier/309/zorojud.htm.

Nicholas Gier, Professor Emeritusin Philosophy at the University of 1daho
argues that for “the generation in (Persian) exile and 400 years following,
(the Judeans) lived under strong Persian dominion and influence” Thus a
number of biblical ideas and beliefs derive from the religion of Persia at the
time; Zoroastrianism.

Its supreme God Ahura Mazda gave “humans free will so they could
choose between good and evil” Thefirst to “speak unequivocally in terms of
individual moral responsibility was Ezekiel, a Bible prophet of the
Babylonian exile” (My italics.)

“Late Bible books like Daniel developed their angelology” from the
Persian religion. The concept of “heaven and afiery hell” also comesin part
from Zoroastrianism. Its“ Angra Mainyu, the Evil One ... isthe prototype for
late Jewish and Christian ideas of Satan.”
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However, Gier points out, Zoroastrianism in not the source of Hebrew
monotheism. By the time of the Judean exile, “Zoroaster’s strict monotheism
had been compromised by polytheistic practices.”

23. Finkelstein & Silberman, p. 307.

24. Schniedewind, pbs.org.

25. Fried, bibleoddyssey.org.

26. Davies, p. 219.

27. Potok, p. 209.

28. Schniedewind, pbs.org.

29. Finkelstein & Silberman, p. 299.

30. Ibid, p. 320.

31. Ibid, p. 320.

32. Dever, pbs.org. Dever writes that “in 1970's, Israeli archeologists digging in
Kunillet Ajoud in the Sinai found in the little desert fort of the same period
YHWH and Asherah all over the place in Hebrew inscriptions.”

33. Stern, Ephraim, baslibrary.org.

34. Potok, p. 69.

35. Kramer, Cradle of Civilization, p. 168.

36. Potok, pp. 102-3.

37. Berman, pp. 41, 46.

38. Potok, p. 97.

39. Berman, pp. 53, 78.

40. |bid pp. 68, 94.

41. Berman p. 102; Finkelstein & Silberman, p. 285.

Chapter 5

1. As cited in “Plato: Quotes,” goodreads.com. https.//www.goodreads.com/
author/quotes/879.Plato?page=1.

“The Greeks: Crucible of Civilization.” pbs.org.

Pannekoek, pp. 96, 105.

“The Greeks: Crucible of Civilization.” pbs.org.

Pannekoek, p. 96.

Crowe, p. 21. The ancient Greeks “based their astronomical models on
geometry rather than algebra and so needed other calculation aids. They
developed trigonometry for this work based on chords of a circle. The first
chord tables are attributed to Hipparkhos (c. 190—c. 120 BCE) but they did
not survive.” Source: Christie, Thony. “Mathematical aids for Early Modern
astronomers.” thonyc.wordpress.com.
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7. “Thales of Miletus’ livius.org; Weinberg, Steven. pp. 3-4. Weinberg writes
that Thales alleged solar eclipse prediction is unlikely, as it would have been
“visible in only alimited geographic area”

“Pythagorean model of the Universe,” spark.iop.org; Ratner, doi.org.

9. Pannekoek, p. 99.; “Thales” mathopenref.com.; Mark, “Anaximander.”
worldhistory.org.

10. Pannekeok, p. 100.; “Classical Astronomy.” atnf.csiro.au.

11. O’'Conner & Robertson, E.F. “Heraclides of Pontus,” groups.dcs.st-and.
ac.uk.

12. Casson, pp. 11-13.

13. “The Origins of Geometry,” ms.uky.edu.; Seidenberg, doi.org.

14. Giusti, php.math.unifi.it.

15. DeYoung, link.springer.com.

16. “A Brief History of Geometry,” jwilson.coe.uga.edu. “Aristotle, on the other
hand, believed that mathematics was the invention of Egyptian priests with
the time and leisure to speculate on abstract things. There is controversy
among modern historians of mathematics about the extent of Thales's dis-
coveries.” Source: “Classical Greek Geometry — 1,” math10.com.

17. “A Brief History of Geometry,” jwilson.coe.uga.edu.; “Classica Greek
Geometry — 1,” math10.com.

18. Casson, p. 145.; Shuttleworth, “Egyptian Mathematics,” explorable.com.
According to Shuttleworth, papyruses and hieroglyphics also show “that the
Egyptians used a decimal system of numbers. Although it was not positional
like our modern system, which meant that they did not need a symbol for
zero, much like the Roman system of numbers.”

“Egyptian mathematicians understood a little algebra and were capable of
solving linear equations, and could solve simple quadratic equations by using
a series of guesses to find the closest answer, a brute force method that was
used for many centuries afterwards.”

19. Casson, p. 49.

20. “Egypt profile— Timeline,” bbc.com.

21. Brier, thegreatcoursesdaily.com.: Smithfield, thevintagenews.com. Smithfield
writes: “The Great Pyramid of Giza was once covered in highly polished
white limestone, before it was removed to build mosques and fortresses”

22. Brier, thegreatcoursesdaily.com.

23. Smithfield, thevintagenews.com.; Lohner, cheops-pyramid.ch. The Tura
quarries were some 15 km (9 miles) from Giza.

24. Smithfield, thevintagenews.com.

25. Casson, pp. 130, 134; Wilson, gresham.ac.uk.
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26. Wilson, gresham.ac.uk.; Brier, thegreatcoursesdaily.com.”; Calvert, khan-
academy.org.

27. Wilson, gresham.ac.uk.; Casson, p. 136.; Calvert, khanacademy.org. Calver
writes: “Above the King's Chamber are five stress-relieving chambers of
massive granite blocks topped with immense cantilevered blocks forming a
pent roof to distribute the weight of the mountain of masonry above it. The
king's sarcophagus, also carved from red granite, sits empty at the exact
central axis of the pyramid.”

28. Casson, p. 131.

29. Egdadl, pp. 207, 8.

30. Tranglation by Rex Warner. As cited in Bowra, p. 100.

31. Bond, forbes.com.

32. “Greco-Persian Wars. 492-449 BC”

33. Thorley, p. 74. According to Thorley, the number of those who could vote
“varied between 30,000 and 50,000 out of a total population of around
250,000 to 300,000

34. “Socrates,” worldhistory.org.

35. Weinberg, Steven. p. 10; “Top 10 Greatest Philosophersin History,” listserve.
com.; Meinwald, britannica.com.

“Among others who wrote about Socrates or mentioned him in their works
were Xenophon (399-350 BC), afriend of Socrates; Aristophanes (450-388
BC), a playwright who satirized Socrates in The Clouds; Aristotle (384-322
BC), a pupil of Socrates; Plutarch (46-119 AD), a Greek biographer and
historian who mentions Socrates often in Parallel Lives, and Greek author
Diogenes Laértius (180-240 AD), who wrote Lives and Opinions of the
Eminent Philosophers: Life of Socrates” Source: “Socrates (469-399),
cummingsstudyguides.net.

36. “Socrates,” worldhistory.org.; Plato, Symposium.

37. “Socrates,” ancientgreece.com.; Bowra, p. 137.

38. Cummings, Michael J.,, cummingsstudyguides.net; Brun, Jean. Socrate
(Paris. Presses universitaires de France, 6th ed., 1978) pp. 39-40; Ober,
aeon.co.

39. “Socrates Presents His Defense,” cummingsstudyguides.net.

40. In Plato, Apology, 31d. https://thereitis.org/socrates-2-3-apology/.

41. “Why Socrates Died: Dispelling the Myths,” timeshighereducation.com.;
Plato, Alcibiades 1 ; Plat. Alc. 1 103a http://www.perseus.tufts.edu/hopper/
text?doc=Perseus¥63Atext%3A 1999.01.0176& redirect=true.

42. “Why Socrates Died: Dispelling the Myths,” timeshighereducation.com. In
addition, Socrates argued that it is “not majority opinion but knowledge and

b4592_Endnotes.indd 530 @ 01-Sep-22 9:47:58 AM


http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.01.0176&redirect=true
http://www.perseus.tufts.edu/hopper/text?doc=Perseus%3Atext%3A1999.01.0176&redirect=true

9°x6” b4592 mic Roots

Endnotes 531

competence which yields correct policy — traits possessed only by the few.”

Source: Plato. Gorgias 503c—d, 515d-517c,

Mark, “Socrates,” worldhistory.org.; Ober, aeon.co.

Herman, p. 3.

. Ascited in Bowra, p. 138.

46. “Socrates Presents His Defense,” cummingsstudyguide.net.

47. Ober, aeon.co.

48. “The Suicide of Socrates, 399 BC,” eyewitnesstohistory.com.

49. Plato, Apology. 36a-b theritis.org.; Laértius, 2.41 and 2.42. See Rhodes,
p. 729.

50. Donn, greece.mrdonn.org.; Laértius, 2.42.

51. Filonik, core.ac.uk.

52. Plato. Crito.

53. Ober, aeon.co.

54. Plato. Phaedo, 67e-68a. As cited in “Introduction to Western Philosophy:
Selections from The Phaedo by Plato” hawaii.edu., p. 8.

55. Plato. Phaedo. 115b, 84d.

56. Plato. Phaedo. As cited in Herman, p. 5.

57. Plato. Phaedo. 76b3. For the soul, Socrates used the word psyche, or
“breath.” Source: Herman, p. 15.

58. Plato. Phaedo. 79, 80b.

59. Plato. Phaedo. 80b. “. . . if at the time of its release the soul is tainted and
impure, because it has always associated with the body and cared for it and
loved it, and has been so beguiled by the body and its passions and pleasures
that nothing seems real to it but those physical things which can be touched
and seen and eaten and drunk and used for sexua enjoyment, and if it is
accustomed to hate and fear and avoid what is invisible and hidden from our
eyes, but intelligible and comprehensible by philosophy — if the soul isin
this state, do you think that it will escape independent and uncontaminated?
That would be quite impossible .. . . the soul which is tainted by its presence
is weighed down and dragged back into the visible world, through fear, as
they say, of Hades or the invisible, and hovers about tombs and graveyards.
The shadowy apparitions which have actually been seen there are the ghosts
of those souls which have not got clear away, but till retain, some portion of
the visible, which is why they can be seen.”

60. Plato. Phaedo. 84c.

61. Other schoolsfounded by followers of Socratesinclude the Cynic, Stoic, and
Cyreniac schools. The Cynics promoted a virtuous life in concert with
nature, while living with only the bare necessities. Stoics believed the path to
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happiness is acceptance of “that which we have been given in life” They
called for “self-control and fortitude” in order to “ overcome destructive emo-
tions” Cyreniacs were hedonists who claimed the “only intrinsic good is
pleasure” (My kind of philosophy.) Sources: Russell Bertrand. A History of
Western Philosophy, (New York: Touchstone, 1905) p. 254; “Cynicism”
The Basics of Philosophy, philosophybasics.com. 2021. http://www.philoso-
phybasics.com/movements_cynicism.html.; Annas, Julia. The Morality of
Happiness (Oxford, UK: Oxford University Press, 1995) p. 229.

62. Mark, “Socrates,” worldhistory.org.; Plato quote from Phaedo, 118.

63. Weinberg, Steven. p. 10; “Top 10 Greatest Philosophersin History,” listserve.
com.; Meinwald, britannica.com.

64. Pannekoek, p. 101.

65. “The Platonic Solids,” geom.uiuc.edu.

66. Cohen, washington.edu.; Lindgren, galileo.phys.virginia.edu.

67. Plato, Timaeus 28a. As cited in Lindgren, galileo.phys.virginia.edu.

68. Kraut, plato.stanford.edu.

69. Plato, Timaeus 38d and 39d. As cited in Cohen, washington.edu.

According to Plato, the purpose of the celestial objects was to mark
the passage of time. The Sun and stars marked day and night, the Moon the
month, and the Sun the year. The wandering planets “stood guard over the
numbers of time . . .” Source: Kraut, plato.stanford.edu.

70. Lindgren, galileo.phys.virginia.edu; Cohen, washington.edu.

71. Cohen, washington.edu.

72. Pannekoek, pp. 101-102.

73. Plato, Timaeus, prefactory remarks. As cited in Kraut, plato.stanford.edu.

74. Bowra, p. 140.

75. Plato, Laws, Book 10. As cited in Weinberg, Steven. p. 47.

76. Weinberg, Steven. p. 47; Bowra, p. 124.

77. Trelawny-Cassity, .iep.utm.edu.; “Eudoxus of Cnidus” math.tamu.edu.;
Shields, plato.stanford.edu.; McLeish, p. 5.

78. Laértius, Liveslll. 46-47.

79. “First cause,” britannica.com.

80. Plato adopted uniform circular motion from Empedocles (c. 494—c. 434
BCE). Source: Christie, “ The emergence of modern astronomy — a complex
mosaic: Part XXVIII "

81. Van der Waerden, articles.adsabs.harvard.edu.

82. “Classical Astronomy,” atnf.csiro.au.

83. Crowe, p. 1. Today, in the Northern hemisphere, stars appear to revolve
around Polaris. Due to the precession of Earth’'s rotation axis, in 3000 BC,
the north pole star was Thuban aka Alpha Draconis. In some 13,000 years it
will be Vega. Source: Why is Polaris the North Star, gsfc.nasa.gov.
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84. Weinberg, Steven. p. 77.

85. The Aristotelean Universe Emerges,” homework.uoregon.edu.

86. Lindgren, galileo.phys.virginia.edu.

87. Heath.

88. Lindgren, galileo.phys.virginia.edu.

89. According to Sosigenes, who heard it from Eudeaus. Source: Simpicius in
Decadloii, 12 ( 292 b 10) p. 488. 20-24. Neinb. As cited in Heath, p. 140.

90. Lindgren, galileo.phys.virginia.edu.

91. First attributed to Simplicius of Cilicia. See Plutarch’s “On the Face in the
Orb of the Moon,” hence see also (in Greek) Plutarch, De faciae quae in orbe
lunae apparet, 923a (or in English) at the Perseus Project. As cited in
en:wikipedia.

92. Rorabacher, Darold. Attachment to email of Sept. 16, 2020: Review of Draft
Chapters 3, 4, 5, and 6.

93. Shields, plato.stanford.edu.; McLeish, p. 5; Weinberg, Steven. p. 22.

Chapter 6

1. Weinberg, Steven. p. 23.; Aristotle Quote “... there is a science” from
Aristotle, Metaphysics. As cited in “ Famous Quotations. Famous Philosophy
Quotes’ spaceandmation.com. https.//www.spaceandmotion.com/Famous-
Quotations-Philosophers-Quotes.htm.

2. Bowra, p. 141.

3. Shields, plato.stanford.edu.; Weinberg, Steven. p. 22. Weinberg points out
that “the works of Aristotle that survived appear chiefly to be notes from his
lectures at the Lyceum,” the school he founded after leaving the Academy.

4, Shields, plato.stanford.edu. “There are scholarly disputes about the number
of works he produced and also about the authenticity of some of the works
coming down to us under his name.”

5. Alighieri, Durante degli, aka Dante. As cited in Bowra, p. 142.

6. “The Aristotelean Universe Emerges,” homework.uoregon.edu.

7. Aristotle. On the Heavens. Aristotle also includes an extensive discussion of
the nature of “weight and lightness.”

8. Weinberg, Steven. p. 23; Zeyl & Sattler, plato.stanford.edu.; Cummings,
Michael. cummingsstudyguides.net.

9. Weinberg, Steven. p. 25.

10. “The Aristotelean Universe Emerges,” homework.uoregon.edu.
11. “Plato’'s Homework Problem,” astronomynotes.com.

12. Aristotle. On the Heavens, p. 6.

13. Ibid, p. 33.
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14. 1bid, p. 34.
15. 1bid, p. 41.
16. 1bid, p. 42.

17. 1bid, p. 71.; Wudka, phyun5.ucr.edu.; Weinberg, Steven. p. 78.

18. Aristotle. On the Heavens, p. 71.

19. 1bid, p. 83.; “All About Astronomy,” pbs.org.

20. “Geocentric, Heliocentric & Ptolemaic Models of the Universe,” study.com.
21. Aristotle. On the Heavens., p. 74.

22. 1bid, p. 74.
23. 1bid, p. 88.
24. 1bid, p. 89.

25. Weinberg, Steven. p. 65. Simanek, |ockhaven.edu.

26. Weinberg, Steven. p. 65; Aristotle. On the Heavens, p. 83.

27. Aristotle. On the Heavens, pp. 85, 88.

Aristotle also addressed what he called “one of the strangest problems”
— planetary motion. “Since the stars undergo but a single motion (they all
wheel together around the earth),” he wrote, “the simplicities of the planetary
motions ought to be proportional to their proximity to the Heaven (my ital-
ics).” In other words, the motions of planets closer to the stars (like Jupiter
and Saturn) should be simpler than those further away (like Mercury and
Venus). “We see, however, something else” he continues, “namely that the
motions of the Sun and Moon are simpler than those of some of the planets
that are closer to the Heaven.”

Aristotle offers a solution grounded in the “goodness’ of nature. He sug-
gests the stars and planets ought to be regarded as living beings “possessed
of goods and of action for the sake of those good.” He compares these celes-
tial objects to animals. “And just as among terrestrial animals there is not a
strict proportion of the simplicity of action to the nobility of good, so among
the stars and planets.” Source: Baumer, academic.csuohio.edu.

28. Aristotle. On the Heavens., p. 64.

29. Ibid, p. 8.

30. Ibid, pp. 11, 24.

31. “The Aristotelean Universe Emerges,” homework.uoregon.edu.; “Plato’s
Homework Problem” astronomynotes.com; Meeker, mm-gold.azureedge.
net,

32. English astronomer Edmund Halley was the first to determine the “proper
motion” of stars with respect to each other in 1718, based on the aberration
of starlight.

33. For an excellent animation of Aristotle's model, see: “Homocentric Spheres:
What Eudoxus and Aristotle Thought About Planetary Motion.” https.//fac-
ultystaff.richmond.edu/~ebunn/homocentric/.
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34. “Eudoxus of Cnidus,” math.tamu.edu.

35. “Pythagorean model of the Universe,” spark.iop.org.
36. Aristotle. On the Heavens, p. 61.

37. Hannam, p. 37.

38. History of Astronomy: An Encyclopedia, p. 34.

Along with the Sun and Moon, the motions of the classical planets
Mercury, Venus, Mars, Saturn, and Jupiter are confined to a region astrono-
mers call the Zodiac, which extends some 8 degrees on either side of the
ecliptic. Source: Crowe, p. 11.

39. Ascited in Weinberg, Steven. p. 26.

40. Shakespeare, William. Julius Caesar (l1, ii, 30-31).

41. Weinberg, Steven. p. 97.

42. Aristotle. Metaphysics, Book X1, Part 8. As cited in Mcclung, themcclungs.
net.

43. Crowe, pp. 22-24.

44. 1bid, p. 23.

45. Crowe, p. 24.

46. Weinberg, Steven. p. 81.

47. “Viewing the Planets,” astro.cornell.edu.

48. Popovic, 1stmuse.com; Griffith, britannica.com.

49. Tridimas, kie.vse.cz.; “The Final End of Athenian Democracy,” pbs.org.

Chapter 7

1. Ascited in Brann, Eva. “Beauty Bare,” Dec. 1, 2009. philoxtetes.org. http://
philoctetes.org/news/Beauty _Bare#: ~:text=The%20title%20comes%20
from%620a,mali ce%2C%20y 0u%20have%20to%20smirk.

2. Wasson, wordlhistory.org; Martin & Blackwell, p. 2; “Greek Mythology:

Heracles,” greekmyythology.com.

Martin & Blackwell, pp. 2, 29, 35; Popovic,1stmuse.com.

Wasson, wordlhistory.org.; Griffith, britannica.com.

Mishkov, documentarytube.com.

Martin & Blackwell, pp. 85-95, 166.

Ibid, p. 74.; “Alexander the Great,” bbc.co.uk.; The Cambridge History of

Greek and Roman Warfare, p. 396.

8. Turchin, Hall and Adams, jwsr.pitt.edu.

Alexander faced the Persian army of king Darius Il in two epic battles:
Issus in northern Syria in 333 and Gaugamela in northern Mesopotamia in
331 BC. In both instances, Alexander out-maneuvered and out-fought an
army two to three times the size of his forces.

R
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Famously, Alexander placed his vaunted infantry in a wedge formation
armed with 18 to 20-foot-long pikes and short swords for close combat. The
Macedonian phalanx, as it was called, attacked Darius's center at an oblique
angle — augmented by mobile light infantry and archers. Mounted on the
right of hisinfantry, Alexander personally led lightning cavalry attacks on the
flank. The Persian king fled the battle field on both occasions — the first
time leaving his mother, wife, and daughter behind.

As the new king of Asia, the young Macedonian king showed a wisdom
beyond hisyears. He treated the royal family of Darius with great respect and
kindness, fostering admiration from Persian troops and populace dike.
Sources; Wasson. “The Army of Alexander the Great,” wordlhistory.org.;
“Alexander the Great and the Hellenistic World,” timemaps.com.

9. “Alexander’'s Self-Deification,” livius.org; Martin & Blackwell, p. 159.

10. “Alexander the Great and the Hellenistic World,” timemaps.com.; Popovic,
1stmuse.com. Historians disagree on the date of Alexander’s death.

11. “Alexander’'s Self-Deification,” livius.org.; Martin & Blackwell, p. 2.

12. Wasson, “Alexander the Great as God,” wordlhistory.org.

13. The number of casualties during Alexander’s war of conquest: “It's hard to
say as most primary sources present vastly different numbers; scholars pre-
dict the number to be in or around 200,000 killed and doesn’t include
Alexander’s troops (which were comprised of Greek, Persian, Indian and
other ethnic troops). The largest number of deaths were recorded during the
Battle of Gaugamela — anywhere from 50,000-90,000." Source: Chase,
Greg," Quora,” quora.comhttps.//www.quora.com/What-is-the-death-toll-of -the-
Alexander-the-Greats-campaigns.

14. Roisman & Worthington, p. 186; Green, pp. 56-59; Waterman, McDowell,
and Hopkins, umich.edu.; “History of Greece: Hellenistic,” ancient-greece.
org.

15. Atsma, thoi.com.

16. “Alexander the Great and the Hellenistic World,” timemaps.com.

The term “Hellenization” was coined by 19th century German historian
Johann Gustav Droysen (1808—1884).

17. Green, pp. 56-59.

18. Pingree, D. “History of Mathematical Astronomy in Indid’. Dictionary of
Scientific Biography. (1978) 15. pp. 533, 554f.

19. Even, weebly.com.; Boardman, jstor.org.; Martin & Blackwell, p. 151.

20. Boardman, jstor.org.; Cambon, Pierre; Jarrige, Jean-Francois. “Afghanistan,
lestrésorsretrouvés: Collectionsdu Muséenationa deKaboul.” [Afghanistan,
the treasures found: collections of the Kabul national museum] (in French).
Réunion des musées nationaux, 2006. p. 269. https:/library.soas.ac.uk/
Record/715924/Description.; Pingree, D. (1978).
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21. Green, pp. 29-34; Martin & Blackwell, p. 168; “History of Greece:
Hellenistic,” ancient-greece.org.; “Alexander the Great and the Hellenistic
World.” timemaps.com.

22. Among these were Alexandria at the mouth of the Tigris, Alexandria by the
Caucasus, and Alexandria Eschate (“ The Furthest”) in modern Tagjikistan. He
also founded Alexandria Arachosia and Alexandria of the Aryans, now mod-
ern Kandahar and Herat in Afghanistan, respectively. In addition, he estab-
lished two cities in the Punjab: Alexandria Nikaia (Victory) commemorating
his defeat of Indian King Poros and Alexandria Bucephalus honoring his
beloved horse. Sources: Popovic, 1stmuse.com.; Arrian, p. 111.

23. Werner, britannica.com.

24. Mark, “Alexandria, Egypt.” worldhistory.org.

25. lbid; Mason, moyak.com.

26. Mason, moyak.com.

27. Rowlatt, Mackie, and Reimer, britannica.com.; Krystek, unmuseum.org.

28. Rowlatt, Mackie, and Reimer, britannica.com.; Lowe, jstor.org.

29. “Timeline of Egyptian History and Culture,” cemml.colostate.edu.

30. Martin & Blackwell, pp. 20, 87, 145.

31. Mason, moyak.com.; Rowlatt, Mackie, and Reimer, britannica.com,;
Martin & Blackwell, p.169.

32. Rowlatt, Mackie, and Reimer, britannica.com.; Dunn, touregypt.net; Mason,
moyak.com.

33. Mason, moyak.com.; Timeline of Egyptian History and Culture,” cemml.
colostate.edu.

34. Martin & Blackwell, p.1609.

35. Dunn, touregypt.net.

36. Norton, pitt.edu.

Pythagoras is likely the author of most of Euclid’s book |. His book 11 is
“probably a Pythagorean adaptation of Babylonian algebrato Greek geomet-
ric methods.” Hippocrates of Chios is considered author of book I1I. It is
generally accepted that Eudoxus is author of Euclid’sbooksV and XI1 (epsi-
lonics). Book “VII is an anonymous Pythagorean textbook of number the-
ory.” Archytas is the author of book VIII (“closely related to musical
theory”), and Theagetetus author of books X (classifications of irrationalities)
and XIII (regular bodies). Other Pythagorean or Athenian mathematicians
are likely the sources of Books 1V, VI, X1, and XII. Sources. Freudenthal,
Hans. Book Review of Science Awakening by B. L. van der Waerden.
(New York: Oxford Univ. Press, 1961) https://www.ams.org/journals/
bull/1962-68-06/S0002-9904-1962-10833-7/S0002-9904-1962-10833-7.
pdf. Retrieved July 26, 2021.; Ball, Walter William Rouse. A Short Account
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of the History of Mathematics (4th ed.). (New York: Dover, 1908) p. 38. As
cited in en:wikipedia.

37. Aristarchus primarily used observation of Earth’s shadow on the Moon and
the Moon'’s coverage of the Sun’'s disk during a solar eclipse. He calculated
that (1) “the distance from the Earth to the Sun is 19 to 20 times larger than
the Earth to the Moon, (2) the diameter of the Sun is between 19 and 20 times
larger than the diameter of the Moon, (3) the diameter of the Earth is between
108/43 and 40/19 times larger than the diameter of the Moon, and (4) the
distance from the Earth to the Moon is between 30 and 45/2 times larger than
the diameter of the Moon.” Source: Weinberg, Steven. p. 68.

38. Aristarchus’ proposal that the Earth goes around the Sun is found in state-
ments by Archimedes and Plutarch, who indicated it was the great size of the
Sun relative to the Earth. Unfortunately ... the original writings of Aristarchus
were “lost in the destruction of the great Library of Alexandriain 415AD.”
Sources. Weinberg, Steven. p. 70; “Classical Astronomy.” atnf.csiro.au.; Van
der Waerden, articles.adsabs.harvard.edu.

39. Riebeek, earthobservatory.nasa.gov.

40. “The Aristotelean Universe Emerges’ University of Oregon, homework.
uoregon.edu.

41. Evans, brittanica.com.

42. The “actual polar circumference of Earth isjust a bit over 40 thousand km
(about 24,860 miles).” At the time of Eratosthenes, there was no universal
standard for the unit of length, the stadion. Source: Russell, windows2uni-
verse.org.

43. O Conner & Robertson, groups.dcs.st-and.ac.uk; Jones, britannica.com. See
these references for details on how Hipparchus arrived at his outstanding
astronomical calculations and conclusions.

44, |bid. The system Hipparchus developed for star magnitudes is similar to the
one used today.

45, Jones, britannica.com.

46. |bid.

47. Ibid. Hipparchus determined the precession to be 45 to 46 arc-seconds per
year, remarkably close to the modern value of 50.26 arc-seconds per year.
(An arc-second is one 60" of an arc-minute, which in turn is one 60" of a
degree)

48. lbid.

49. Crawford, Amy. smithsonianmag.com.

50. Rowlatt, Mackie, and Reimer, britannica.com.

51. The war machines of the Roman legions army included mobile catapults,
huge two-man crossbows, and onagers that could “lob a 60-pound missile a
half amile” Source: Hadas and Eds. p. 95.
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52. Sgrensen, britannica.com.

53. Hadas and Eds. pp. 122-118; Gibbons quote as cited in Haggard, Howard W.
From Medicine Man to Doctor: The Story of the Science of Healing (New
York: Dover, 2004) p. 182; Wasson, “Pax Romana.” wordlhistory.org.

54. Written toward the end of the first century B.C. Ascited in Morris, nytimes.
com.

55. Hadas and Eds., pp. 11, 22.

56. lbid, pp. 81-82.; Argyrid, eu.greekreporter.com.

57. Erskine, jstor.org.; Weinberg, Steven. p. 88.

58. Crowe, pp. 29, 38.

Chapter 8

1. This epigram appears “in some manuscripts of the Algamest. Attribution to
Ptolemy is plausible, but not certain,” Steven Weinberg tells us. It is “from
the Greek Anthology, verses compiled in the Byzantine Empire around
900 AD. This trandation is from Heath, Thomas L. Greek Astronomy
(Mineola, NY: Dover, 1991), p. ivii."” Sources. “Ptolemys Exposition of
Mathematical astronomy,” astronomyclub.xyz.; Weinberg, Steven. p. 347,
endnote 19.

2. Weinberg, Steven. p. 100; Jones, “Ptolemy: Egyptian astronomer, mathema-
tician, and geographer,” britannica.com.

3. “Almagest,” britannica.com. Ptolemy also did pioneering work in optics,
including “measurements which verified the equal-angles rule of Euclid and
Hero . . . (and) applied this to reflection by curved mirrors.. . . Ptolemy also
studied refraction.”

4. Grasshoff, G. The history of Ptolemy’s star catalogue (New York: Springer,
1990). Ascited in O’ Conner & Robertson, “Claudius Ptolemy,” https.//math-
shistory.st-andrews.ac.uk.

5. Weinberg, Steven. p. 88.

6. lbid, pp. 72, 88; Jones, “Ptolemy: Egyptian astronomer, mathematician, and
geographer,” britannica.org.”

7. Ptolemy, Algamest, Book I, 1. (Preface). As cited in Crowe, pp. 50, 51, 52.

8. Ibid, p. 62.

9. Milton, John (1608-1674). Paradise Lost (1667). As cited in Crowe, p. 186.

10. Van der Waerden, articles.adsabs.harvard.edu. Van der Waerden tells us a
“primitive epicycletheory” is said to have been invented by the Pythagoreans.
“It was quite good for the Sun, Mercury, and Venus, but not for the outer
planets.”

11. Weinberg, David. astronomy.ohio-state.edu.
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12. Ibid.

13. “Ancient Greek Astronomy,” phas.ubc.ca.

Steven Weinberg writes: “Ptolemy’s work is “strikingly modern in its
methods. Mathematical models are proposed for planetary motions contain-
ing various free numerical parameters, which are then found by constraining
the predictions of the models to agree with observations . . . Nothing in
the apparent motions of planetstells us how far away they are. Hence, in the
theory of Ptolemy, the apparent motion of any planet does not depend on the
absolute sizes of the epicycle and deferment; it depends only on the ratio of
their sizes” Source: Weinberg, Steven, pp. 88-89.

14. Crowe, p. 38.

15. Hanson, homepages.uc.edu.

16. A simulation of Ptolemy’s epicycle model is given in “Ptolemy to the
Rescue?’ homework.uoregon.edu.

17. As attributed in Keller, John Esten. Alfonso X, El Sabio (1967) Preface.
https://todayinsci.com/P/Ptolemy/Ptolemy-Quotations.htm.

18. “Classical Astronomy.” atnf.csiro.au.; Weinberg, David. astronomy.
ohioostate.edu.

19. Sort of like modern day Quantum Mechanics. See endnote 21.

20. “Plato’'s Homework Problem,” astronomynotes.com.

21. Theissueasto what isrea and what is mathematical artifice plagues modern
day quantum mechanics. The so-called “wave function” gives the statistical
probability of how a subatomic particle will behave. It does so with extraor-
dinary accuracy. |s the wave function real? Or is it just a computation
device? Physicists continue to argue over this issue in numerous scientific

papers.

Chapter 9

1. Shalem, biu.ac.il.; Magness, p. 50.
2. Magness, pp. 47-53; Conder, p. 24.; Zank, bu.edu.

The principal Council of seventy-one members — the Sanhedrim — sat in
Jerusalem. Men of all classes were €ligible, “qualified by reputation for
sagacity and knowledge of the Law. Smaller councils of twenty-four mem-
bers sat in country towns.” Source: Conder, p. 25.

Conder, p. 28.

Ibid, p. 55.

5. Fisk, westmont.edu.; “ Nehemiah: Jewish Leader,” britannica.com.; Magness,
p. 52.

6. Shalem, biu.ac.il.
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Magness, p. 66; Hooker, jewishvirtuallibrary.org.

8. First century AD Jewish historian Josephus wrote that Alexander had come
to Jerusalem to pay hisrespectsto YHWH and high priest Jaddua (Antiquities
11: 325-31). This story “was fabricated to show that even Alexander the
Great acknowledged the omnipotence of the God of Israel,” writes American
archeologist and religious scholar Jodi Magness. Source: Magness, p. 67.

9. Potok, p. 211.

10. Laomedon of Mytilene had initial control of Judea under the province of
Syria. Ptolemy 1 Soter of Egypt seized it from Laomedon in 320. Five years
later, the Antigonids of Macedonia gained control. Ptolemy recaptured the
province in 312. A year later it was again in the hands of the Antigonids.
Ptolemy retook it from the Antigonidsin 301 — thistime for good. Sources:
Hooker, jewishvirtuallibrary.org.; Siculus, Diodorus. Bibliotheca, xviii. 3;
Photius, Bibliotheca, cod. 82, cod. 92 http://www.tertullian.org/fathers/
photius_03bibliotheca.htm; Justin, Epitome of Pompeius Trogus, Xiii. 4
http://www.forumromanum.org/literature/justin/english/trans13.html#4;
Curtius Rufus, Historiae Alexandri Magni, x. 10. http://remacle.org/blood-
wol f/historiens/quintecurce/dix.htm; Appian, The Foreign Wars, “The Syrian
Wars’, 52. http://www.perseus.tufts.edu/hopper/text?doc=App.+Syr.+9.52&
redirect=true. As cited in en:wikipedia.

11. Fisk, westmont,edu.

12. Ibid.

13. Gottheil, “Josephus, Flavius,” jewishencyclopedia.com.

1 Maccabees was written in Hebrew by an unknown Jewish author in the
late 2nd century BC. 2 Maccabees is a synopsis of a five-volume history
written by Jason of Cyrene. It was written in Koine Greek between 150 and
120 BC. It was likely “directed towards the Jews of Alexandriato enlist soli-
darity for their Judean brethren in Jerusalem.” Source: Branon, Marlon. “One
ofthePeople” Jerusal emPosgt,jpost.com. https://www.j post.com/bl ogs/one-of -the-
people/-436009.

Scholars do not know why 1 and 2 Maccabees are not included in the
Hebrew Bible. They are included in the Catholic and other versions of the
New Testament. An interesting discussion in this issue can be found in:
Turkienicz, Rachel. “Why the Maccabees Aren't in the Bible: The books that
tell the Hanukkah tale didn’t make it into the Hebrew Bible — but they are
in the Catholic one.” myjewishlearning.com. https://www.myjewishlearning.
com/article/omitting-the-maccabees/. Retrieved Feb. 1, 2021.

Gary William Poole, associate editor of Encyclopadia Britannica, writes
on Josephus: Like “most ancient writers: his analyses are superficial, his
chronology faulty, his facts exaggerated, his speeches contrived . . . Yet he
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unitesin his person the traditions of Judaism and Hellenism, provides a con-
necting link between the secular world of Rome and the religious heritage of
the Bible . . . for his toadyism he well deserved the scorn heaped upon him
by his countrymen . . . [Nonetheless] he remained true to his Pharisee beliefs
and, being no martyr, did what he could for his people.” Source: Pool, Gary
William. “Flavius Josephus.” Encyclopedia Britannica, britannica.com. Janl,
2021. https://www.britannica.com/editor/Gary-William-Pool e/2346.

14. Arrian & Roos.

15. “Seleucid empire,” britannica.com.; Tanner, Paul, paultanner.org.

16. https://commons.wikimedia.org/wiki/File:Seleuco_|_Nicatore. JPG.

17. “Angelic Conflict,” cgtruth.org.

18. Jona, ancientbattles.com.; Magness, p. 68.

19. Zank, bu.edu.

20. Conder, p. 13.

21. Smitha, “Hellenism and Jews.” fsmitha.com.; Potok, pp. 240, 252; Gilan,
haaretz.com.

22. Potok, p. 243.

23. Tanner, paultanner.org. The rival — a usurper named Heliodorus — in turn
had killed the new king's brother, the son of Antiochusl1l, to gain the throne.

24. From the speech of December 8, 1941 by United States President Franklin
Delano Roosevelt regarding the surprise attack on the U.S. naval base at
Pearl Harbor, Hawaii by the naval and air forces of the Empire of Japan the
day before: “A date which will live in infamy.” Source: “A Date which Wil
Livein Infamy: FDR Asks a Declaration of War” George Mason University,
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246.
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Sources; Shalem, biu.ac.il.; Potok, p. 246; Conder pp. 16-17.
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30. Potok, p. 247; Barry, scribd.com.; Dabrowa, €ournals.eu/electrum.; Tanner,
paultanner.org.
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reason for Antiochus' ban of Judaism. Maccabees texts indicate that when
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Josephus, Antiquities, Book XlI, ch. 7; Bell, warfarehistorynetwork.com.
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Hammer of God: Part II. Yumpu.com. https.//www.yumpu.com/en/docu-
ment/view/24486991/the-hammer-of-god-part-ii-c3i-ops-center.

56. Bar Kochva, Bezalel. The Seleucid Army: Organization and Tactics in the
Great Campaigns (Cambridge, UK: Cambridge University Press, 1976), JPS
review of, www.amazon.com.

57. Gilad, haaretz.com.
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iansin Galilee to the north and Gilead across the Jordan river. He sent Simon
with three thousand men to Galilee. Simon overpowered a small Syrian
contingent, liberated Jewish prisoners, and returned with them to Jerusalem.
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desert to Gilead. They overwhelmed a series of “fortified Hellenic towns east
of the Golan Heights” They then routed Seleucid and |dumean troop laying
siege to the Dathema fortress. Turning northwest, Maccabean troops over-
powered Syrian forces at the Hellenic city of Raphon and sacked the city.
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(2) to the highlands north of Heshbon, where he defeated the Amorites under
Timotheus at the town of Jager 40 miles north of Jerusalem. Sources: Bell,
warfarehistorynetwork.com.; Conder, p. 117.
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61. Bell, warfarehistorynetwork.com.; Conder, p. 134.

62. 1 Macc 6.

63. Lev. 25:2—7; comp. Ex. 23:10, 11, 12; Lev. 26:34, 35.
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65. Conder, p. 140. According to 1 Maccabees, on his deathbed Antiochus IV
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set up the conflict between Philip and Lysias for power. Source: Gera, Dov.
Judaea and Mediterranean Politics, 219 to 161 B.C.E. (Leiden, Neth: Brill’s
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“Hellenism and Jews.” fsmitha.com.; “Bacchides,” jewishvirtuallibrary.org.
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7. Yae Course, oyc.yale.edu.
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ing troops, inflicting heavy casualties. (Jos. BJ 1.130; AJ 14.33) According
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Alexander again stirred up arevolt in 55 BC. Pitholaus also rose up in rebel-
lionin Galilee. (Jos. Ant. X1V 5:2, 6:1, 6:3, 6:4, and 7:1)
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12:1)

The infamous Herod, son of Antipater and tetrarch of Galilee, fled to
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They sent him back to the Holy Land with legions under General Gauis
Sosius to reconquer the land of the Jews in the name of Rome. Herod and
Sosius crushed the forces of Antigonusin 37 BC. The last Judean king was
beheaded in Antioch that same year. Source: Smallwood, Mary E. The Jews
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destruction in citiesin Galilee, Trangordan, and the Mediterranean coast was
“small to imperceptible.” This shows the particular hatred by the Jews for
Samarians and ldumeans. Source: Dabrowa, gjournals.eu.
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edu; Fredriksen, “Jews and the Roman Empire.” pbs.org.; Myers, pbs.org.;
Coogan, p. 357; Potok, p. 263; Perowne, britannica.com.

In addition to the rebuilt Temple, Herod's building projects included a
“magnificent fortified palace”; a vast amphitheater and harbor in Caesarea
Maritima; “whole cities with Greco-Roman theatres and baths’; military
fortifications, including the famed fortress at Masada; and a “massive
1,700-foot-high butte overlooking the Dead Sea” Sources: Tabor, “The
Jewish World of Jesus: An Overview” uncc.edu.; Fredriksen, “Jews and
the Roman Empire’; Myers, pbs.org.; Potok, p. 263.

36. The Hasmonean period (c. 150 to 67 BC) saw the generation of additional
messianic literature beyond that of the Book of Daniel. Some called for inde-
pendent rule of Judea by a messiah-king; others by a messiah-king and
messiah-priest. Scholars see a number of these appeals for the restoration of
the Davidic monarchy as veiled criticism of the legitimacy of Hasmonean
kings, who were not of the line of David.

Messianic texts included the “Book of Jubilees, Testament of Levi and the
Testament of Judah, as preserved in the Greek book Testaments of the Twelve
Patriarchs. While of Jewish origin, the collection contains an accumulation
of many later additions, especially Christian, which obscure the original
version.”

“The expectation for David’s monarchy to be restored by a royal messiah
isfurther reflected in at least over adozen textsin the Dead Sea Scrolls, most
of which are considered among the principal doctrinal documents of the
Qumran community. Their number includes the Damascus Document (CD),
the Rule of Community (1QS), and the Rule of Congregation (1QSa). The
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“Prince” or the “Prince of the Congregation,” the “Branch of David,” the
“Scepter” . . . The Qumran texts feature one more eschatological figure, a
priestly messiah . . . the dating of respective documents and their subsequent
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8. Strugnell, britannica.com. According to Strugnell, “the discovery of the
Dead Sea Scrolls drew attention to the numerous parallels between John's
mission and that of the Essenes, with whom John may have received some of
his religious training. Both were priestly in origin . . . But John neither
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Aug 23, 2020.

17. Strugnell, britannica.com.
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21. “Josephus on Jesus’ en.wikipedia.org. | rarely reference Wikipedia directly,
as anyoneis allowed to edit it, whether competent or not. In this case, | feel
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years removed from the originals. There are thousands of discrepanciesin the
manuscripts that are available to us . . . Some of these errors were uninten-
tionally made by inexperienced scribes who mis-copied the texts. Other
changes were made by well-meaning scribes who ‘corrected’ the texts they
thought were in error. Still other scribes changed words and added passages
to further a specific doctrine or to combat teachings they viewed as
heretical ”

On the dating of the Gospels between 70-100 A.D. John Stevenson points
out that “Acts is an obvious sequel to Luke and this would mean that Luke
would have to be composed at an earlier date. Since Luke isthought by many
to have segments where it quotes from both Matthew and Mark, this would
push them also to an earlier composition. The problem grows in enormity
when we have apostolic fathers quoting from the gospels just a few years
later . . . this was before the era of . . . the printing press, so these works
needed to have time to be hand copied and distributed around the ancient
world so that they could be quoted.” Source: Stevenson, John. “Review of
Cosmic Roots draft”, email to author, Aug 23, 2020.
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Chris. “Jesus and Literacy” bibleodyssey.org. 2019. https://www.bibleodys-
sey.org/en/tool s/ask-a-scholar/jesus-and-literacy. Retrieved Jun 25, 2021.
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com/en/questions/did-jesus-have-any-brothers-andor-sisters. According to
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26. Hanks, Hardcastle, and Hodges, p. 146; Crossan, pbs.org. “. . . the gospels .
.. say that Jesus was the one predicted by John. So one of the essential prob-
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That is, John as the self-conscious and deliberate forerunner of Jesus. A
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developed by the early church to help explain the relationship between the
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return home, has to disguise his identity to avoid his enemies, and in Mark
the messianic secret could serve the same purpose for Jesus.”

41. Berian Sudy Bible, Bible Hub, biblehub.com. https://biblehub.com/jere-
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Cleansing of the Temple: Religious and Political Act.” pbs.org.
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Reveal the History of Crucifixion: Crucifixion in Antiquity,” biblicalarcheol-
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Encyclopedia, catholic.com. https://www.catholic.com/encyclopedia/exultet.

65. Ehrman, “Jesus’ Claim to Be the Messiah,” ehrmanblog.org.

66. Adlan, p. 163. The first written story of a resurrection is attributed to the
Sumerians; “Inanna’s Descent into the Nether World” — where Enki revives
Inanna’s impaled corpse to life. Source: Kramer, History Begins at Sumer.

67. White, L. Michael. “The Jesus Movement,” pbs.org.; “Sect of ‘The Way,'”
bi bl ethingsinbibleways.wordpress.com.

68. Ehrman, “From Jewish Sect to Gentile Church,” ehrmanblog.org.
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price for their beliefs. Of the twelve, only one died a natural death. Others
are said to have been crucified, flayed alive, sawn in pieces, dain with
arrows, hung, or killed with a spear. Source: “Who were the 12 disciples?’
bibleinfo.com.

69. Sheehan, p. 180: Aslan, pp. 136-7.

70. Long, readingacts.com.

71. Adlan, pp. 170, 263; Ehrman, “Do Paul and Jesus Represent Fundamentally
Different Religions?’ ehrmanblog.org.

“Matthew 13:55-56 names Jesus brothers James, Joseph, Simon, and
Judas and sisters (plural), so He had at least six siblings. “James is aways
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he was the eldest of the four.” Source: Myers, Jeannie. “Who Was James,
Jesus' Brother?” biblestudytools.com. https://www.biblestudytools.com/
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2. Adan, p. 48. About 40 AD, half-mad Roman emperor Caligula declared

himself a god and ordered a statue of himself be set up in the Jerusalem

Temple. Herod Agrippa, then puppet king of Judaea, persuaded him to stay

the order out of respect for the Jewish religion. Pious Jews redized the

whims of a Roman emperor could desecrate the House of YHWY at any time.

Their sense of powerlessness fed a growing revolutionary zeal. Thisfrom the

writings of Philo. In Josephus' version, Caliguladid not rescind the order, but

Rome's Syrian Legate Publius Petronius delayed its implementation.

Caligula's death ended the threat. Smallwood points out thisis a “fairly-tale

ending, chronologically incompatible with demonstrations in the early sum-

mer (since Gaius [Caligula] did not die till January 41).” Source: Josephus,

The Jewish War, chapter 7, endnote 37, p. 429.

“Timeline of Paul’s Ministry,” christianityinview.com.; Aslan, p. 49.

Adlan, pp. 49-51.
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10. Josephus, The Jewish War, Ch. 8, endnote 2, p. 431.

11. Potok, pp. 278-9.

12. Josephus, The Jewish War, p. 149.

13. Ibid, p. 152. Was this vile act by Florus a ruse? Josephus argues that Florus
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crimes.” If so, it worked. Source: Josephus, The Jewish War, p. 150.
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were conducted in “Scythopolis, Ascalon, Ptolemais, Tyre, etc.” Jews also
attack Jews. Sources. Roth, commentarymagazine.com.; McGoodwin,
mcgoodwin.net.

24. Roth, commentarymagazine.com.
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29. Josephus, The Jewish War, pp. 242-243.

30. Tabor, “The Roman World of Jesus: An Overview,” uncc.edu.

31. Josephus, The Jewish War, pp. 267-8.

The Romans opened their “campaigning season of 68 AD” with an attack
on Gadara, capital of Peraea, in the Spring. Source: Josephus, The Jewish
War, Ch, 15, endnote 20, p. 443 (text p. 267).

Vespasian then reconquered eastern areas, including Atipatris, the toparchy
of Thamna, Lydda, Jamnia, Emmaus, the toparchy of Bethleptepha, and
Idumaea. He also constructed camps in Jericho and Adida. “ The encirclement
of Jerusalem was complete” Source: Josephus, The Jewish War, p. 271, 3.

32. “Vespasian,” jewishencyclopedia.com.

33. Josephus, The Jewish War, p. 259.
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received new that Nero had met a violent end.” Nero committed suicide on
June 9, 68 AD. It took about a month or so for the news to reach Vespasian
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Tabor, “The Roman World of Jesus: An Overview,” uncc.edu.

“Nero: Emperor,” Encyclopedia Britannica, brittanica.com.
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“The Lie of Nero,” From Seutonius, C. The Lives of the Twelve Caesars
(Loeb Classical Library, 1914) penelope.uchicago.edu. http://penel ope.uchi-
cago.edu/Thayer/e/roman/texts/suetonius/12caesars/nero* .html.

“Timeline of the First Jewish-Roman War,” Mansfield, gospelassembly.files.
wordpress.com.
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the emperor,” this was tantamount to declaring Vespasian as emperor.
Source: Josephus, The Jewish War, p. 263 and Endnote 49, p. 446.
“Timeline of the First Jewish-Roman War,” Mansfield, gospelassembly.files.
wordpress.com.

Roth, commentarymagazine.com.

Ibid.
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baggage train, which they brought back in triumph to Jerusalem.” Source:
Roth, commentarymagazine.com.

According to Josephus, Simon was born in “Gerasa, a large Hellenistic city
in Trangordan — a city of mixed population.” Some modern scholars argue
he was from “the village of Jerash in the neighborhood of Hartuv (Press,
Erez, 1 (1951?), 174, SV. Geresh).” Others suggest “Kefar Jorish near
Shechem. Since the word giora means proselyte in Aramaic, many scholars
hold that his father was a convert to Judaism.” Sources: “Simon Bar Giora,”
jewishvirtualibrary.org.; Roth, commentarymagazine.com.

Roth, commentarymagazine.com.

Josephus, The Jewish War, pp. 275-6.
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ramps at the Antonia Fortress. They set the bitumen-coated wood supports
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69. lbid, p. 348.; Roth, commentarymagazine.com.

70. 1bid; The Siege of Jerusalem (70 AD) — Romans at the Gates (Part1),” you-
tube.com.
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War, p. 330.

72. “According to Jewish tradition, the year which ran from the autumn of 68 had
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Hasmoneans and Herod the Great.” In Arav, Rami (ed.) Cities through
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Rolheiser, ronrolheiser.com.

Ehrman, “The Death of the Messiah for Salvation.” ehrmanblog.org.
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38. Dio, Epitome of Book LXXX (80), uchicago.edu.

39. Ehrman, The Triumph of Christianity. p. 17; Mark, “The Crisis of the Third
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40. Hekster, p. 31; Le Bohec, p. 196.

41. Ehrman, The Triumph of Christianity, p. 17.; Mark, “The Crisis of the Third
Century,” worldhistory.org.
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25, 2014
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number of Christian reneged to save their lives. When they later tried to
regjoin Christian churches, there was significant “friction and tension in
Carthage.”

47. Moss, p. 151.

48. Moss, pp. 152, 258.
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The Crisis of the Third Century threatened the survival of the Roman
Empire. The Sassanids under King Shapar | routed emperor Valerian at the
Battle of Edessa in 260. The Persians took Valerian captive — the first time
in Rome's military history an emperor had been taken prisoner. That same
year, Rome's western provinces of Gaul, Britannia, Germania, and (briefly)
Hispania broke off to form the Gallic Empire. Seven year later, Queen
Zenobia of Palmyra conquered Rome's eastern provinces of Syria Palaestina,
Egypt, Arabia Petraea, and large parts of Asia Minor. What remained of the
Roman Empire was confined to southern Europe, North Africa, and a part of
Asia Minor. (See Fig. N15.1.) Sources: Kerrigan, britannica.com.; Aurelius
Victor (c. 320—c. 390 33.8; Eutropius (Later half of fourth century) 9.9.1.

Figure N15.1. Break-up of Roman Empire around 271 AD.

Emperor Aurelian (270-275) reunited the Roman Empire. In a series of
brilliant campaigns, he defeated the Vandals, the Visigoths, and Zenobia and
her Palmyrene Empire. He then vanquished the Sassanids, and finally the
forces of the remaining Gallic Empire at the battle of Battle of Ch@lons in
late 274. Source: “Aurelian,” britannica.com.

50. Nakamura, jstor.org.; Wasson, “Diocletian,” wordlhistory.org.
51. Wasson, “Diocletian,” wordlhistory.org.
52. Bissel, nytimes.com.; Sherrard, p. 16.
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53. Ehrman, The Triumph of Christianity, p. 205. Diocletian may have been
spurred on by “neo-Platonic philosopher Porphyry” and his “vitriolic
polemic” in his book Against the Christians.
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p. 156. According to Moss, “the dating of the ‘ Great Persecution’ depends a
great deal on the evidence provided by later Christian writers. See Moss, Ch.
4, endnote 3, p. 278.
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Martyrs of Palestine. Source: Malik & Davenport, theconversation.com.
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2. Wasson, “Diocletian,” wordlhistory.org.

3. Sherrard, p. 17.; Ehrman, The Triumph of Christianity, p. 21. A
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executed. Constantine moved up to emperor in the West with Maxentius as

his vice-emperor. A year later, Galerius convinced Diocletian to name
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of the West. Constantine refused demotion to vice-emperor. Galerius died in
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Battle of Milvian Bridge. Maxentius drowned in the Tiber. Licinius in turn

defeated Maximinus Daiain April of 313. Daiadied that August. Constantine
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5. Ehrman, The Triumph of Christianity, pp. 217-18.; Barnes, pp. 73-74;
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found in Lactantius Liber Mortibus Persecutorum XLIV” earlychurchtexts.
com. https://earlychurchtexts.com/public/lactantius_constantine_heavenly
vision.htm.
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Moran Cruz. Medieval Worlds. (New York: Houghton Mifflin Company,
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14. Kipfing, perseefr.

15. From Lactantius, De Mort. Pers. Ch. 34, 35. Opera, ed. O. F. Fritzsche, I,
p. 273. (Bibl. Patt. Ecc. Lat. XI, Leipzig, 1844.) As cited in Halsall,
Sourcebooks, fordham.edu.

16. Ehrman, The Triumph of Christianity, p. 245; Sherrard, p. 18: Maik &
Davenport, theconversation.com.

The only extant copies of the edict are “those posted by Licinius in the
eastern part of the empire.” Source: Nicol & Matthews, brittannica.com.

17. From Lactantius, De Mort. Pers., Ch. 48. opera, ed. 0. F. Fritzsche, 11, p 288
sg. (Bibl Patr. Ecc. Lat. X1). Ascited in Halsall, sourcebooks.fordham.edu.

The Edict of Milan was actually aletter written in Bithynia after the meet-
ing in Milan between Licinius and Constantine. The former published the
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letter and sent it to “provincial governorsin the East.” Source: Ehrman, The
Triumph of Christianity, p. 219.
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Triumph of Christianity, p. 220.
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22. Ehrman, The Triumph of Christianity, pp. 14, 277.
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Ehrman, The Triumph of Christianity, p. 226.
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blog.com.
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Killed Jesus of Nazareth? Easy2surf.com.
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tion of Herod's Templein 70 AD (Tisha B’ Av). Source: Lazare, p. 72.
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edu/~grout/encyclopaedia_romana/gladiators/gladiators.html. Retrieved Jun
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41. lbid, p. 33.
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Heretics,” heretication.info.
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ers” Source: Nicolle, p. 61.

“The Qur’an was a living text during the lifetime of Muhammad. Certain
verses revealed to Muhammad were later repudiated by him as ‘satanic’
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10. Sdliba, alhewar.com.

11. “Comparison Table between Christianity, Islam and Judaism,” christianityin-
view.com.
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17. 1bid, p. 16.; “The Birth of Islam in Arabia,” explorethemed.com.
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the orphan, the needy. Sources: Saliba, alhewar.com; Armstrong, pbs.org.
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Talib, leader of the clan of Hashim. Source: Stewart, p. 14.; “Muhammad
— Script,” pbs.org.

18. “The Birth of Islam in Arabia” explorethemed.com.; “Muhammad —
Script,” pbs.org.

19. Stewart, pp. 16-17. “Timeline of Islam,” pbs.org.

20. Stewart, p. 17.; Holt et al, p. 39.

Fighting in Yathrib had “mainly involved its Arab and Jewish inhabitants.”
A seventy-five member “ delegation of the twelve important clans of Yathrib
invited Muhammad as a neutral outsider to serve as the chief arbitrator for
the entire community.” Source: “Flight from Meccato Medina,” lumenlearn-
ing.com.

21. Timeline of Islam, pbs.org.; Stewart, p. 17.
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23. Rizvi, d.islam.org.; Sherrard, p. 17.

24. Stewart, p. 17.

“Muhammad did order 10 people be killed, (Ibn Sa'd “Tabagat, “Vol 2,
page 168), including two polytheist singing girlsthat had sung satirical songs
about him. Only some of these people were executed, others escaped.” The
remaining “idol-worshippers of Meccawere given afour-month grace period
to stay and study Islam. If they were still not convinced of Islam’s message,
they were to be asked to leave the holy territory of Mecca. (See the Qur’an
Surah at-Tawba, 9:3)” Sources. “The Birth of Islam in Arabia,” explore-
themed.com.; Rizvi, al.islam.org.

25. Stewart, p. 13.
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28. Watt, p. 207.; Sinai, britannica.com.
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33. “The Birth of Islam in Arabia,” explorethemed.com.; Stewart, pp. 18-19,;
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historicity of the Banu Qurayza story. Source: “The Siege of the Banu
Qurayza’ pfander.uk. https://www.pfander.uk/debate-topics/historical/
siege-banu-qurayzal.

b4592_Endnotes.indd 579 @ 01-Sep-22 9:48:01 AM


https://www.pfander.uk/debate-topics/historical/siege-banu-qurayza/
https://www.pfander.uk/debate-topics/historical/siege-banu-qurayza/

b4592 mic Roots 9”°x6”

580  Cosmic Roots

34. “The Birth of Islam in Arabia,” explorethemed.com.; Sahih Muslim 19,
4366, Hitti, p. 61.

35. Nicolle, p. 85.

36. Stewart, p. 11.

37. Data as of 2015. Source: “The Changing Global Religious Landscape,”
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“The tribute or tax “was based on one's ability to pay. Women, children,
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Saliba, ahewar.com.
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Ptolemae (1496), which became the new textbooks for astronomy for the
next one hundred plus years and were also the books Copernicus used to
learn his astronomy. Source: Christie, “Oh really, might as well pack up and
go home then.” thonyc.wordpress.com.
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45. en: wikipedia

46. Weinberg, Steven, p. 28.

Chapter 19

1. The Holy Scriptures.
2. Duhem, Pierre. To Save the Phenomena: An Essay on the ldea of Physical
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Source: O’ Connor & Robertson, “Copernicus,” st-andrews.ac.uk.
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“The Pythagoreans, who were the first to consistently argue for a spherical
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37. This is caled bounded elongation. “Mercury is always found within 28
degrees on either side of the Sun and Venus within 46 degrees. In Ptolemy’s
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38. Copernicus, De revolutionibus, Book 1, Ch 10. Martianus Capella's (fl.c.
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that is, when they are opposite the sun, with the earth between them and the
sun. On the other hand, they are at their farthest from the earth at the time of
their evening setting, when they become invisible in the vicinity of the sun,
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Transactions of the American Philosophical Society 57 (pt. 4): 6.
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54. Crowe, p. 83.
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ence with Kepler” Source: A. Grafton, “Michael Maestlin's Account of
Copernican Planetary Theory,” Proceedings of the American Philosophical
Society 117 (1973):523-5520. As cited in Saliba, pp. 29-30.

57. Weinberg, Steven. p. 117.
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Vedic Sanskrit texts composed in ancient India before the 7th century BC.
Source: en:wikipedia
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too may have influenced Copernicus. Source: Brody & Brody, p. 8.

58. Recorde, Robert. The Castle of Knowledge (1556). Ascited in Christie, “ The
emergence of modern astronomy — a complex mosaic: Part XII,” thonyc.
wordpress.com.

59. Copernicus, De revolutionibus, Book 1, Ch 8.

60. lbid.

61. Van Helden, Al. “Tycho Brahe (1546-1601): The Galileo Project” galileo.
rice.edu. 1995. http://galileo.rice.edu/sci/brahe.html.

62. Christie, “History of science on the Internet — the gift that keeps giving,”
thonyc.wordpress.com.

63. Christie, “ The emergence of modern astronomy — a complex mosaic: Part
X,” thonyc.wordpress.com.

64. Christie, “The emergence of modern astronomy — a complex mosaic: Part
V,” thonyc.wordpress.com.

65. Copernicus, De revolutionibus. Foreword by Andreas Osiander

66. Christie, “The emergence of modern astronomy — a complex mosaic: Part
IX,” thonyc.wordpress.com.

67. Christie, “Acceptance, rejection and indifference to heliocentricity before
1610, thonyc.wordpress.com.; “Nicholas Copernicus and Johannes Kepler,
Astronomers,”  allsaintsrussellville.org.  http://allsaintsrussellville.
org/?p=914. Retrieved Sept 30, 2020.

Tolosani quote from an appendix to Tolosani’s On the Truth of Sacred
Scripture As cited in Christie, “Acceptance, rejection and indifference to
heliocentricity before 1610,” thonyc.wordpress.com.

68. “Ptolemy versus Copernicus,” Osher Map Library oshermaps.org. https./
oshermaps.org/speci al-map-exhibits/philosophy-religion-and-the-center-of -
the-universe/ptolemy-vs-copernicus; Knox, DilwynKnoxJWCI_68
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rejection of Copernican heliocentricity, see Christie, “Acceptance, rejection
and indifference to heliocentricity before 1610, thonyc.wordpress.com.

70. Ganss, newadvent.org.

71. Ibid.
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Church. They included “ John Wycliffe (c. 1320s-1384) in England, Jan Hus
(c. 1372-1415) in Bohemia and Desiderus Erasmus (1466-1536).” In Martin
Luther's time, there were reformers “Philipp Melanchthon (1497-1560),
Thomas Mintzer (1489-1525), Huldrych Zwingli (1484-1531), Jean Calvin
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com.

73. Luther, Martin. Disputations on the Power of Indulgences.(95 Theses) 1517.
uncommon-travel -germany.com. https://www.uncommon-travel-germany.
com/martin-luther-95-theses.html.

74. Orta, nationalgeographic.com. Punishment of Luther fell to the newly
crowned Holy Roman Emperor and the “assembled German Estates “at the
Diet of Worms in 1521. (Saxony was part of the empire.) Luther again
refused to recant. The Emperor “placed Luther under the ban of the empire
and ordered the destruction of his writings” By secret arrangement, he was
spirited away to the Castle of Wartburg, near Eisenach for safe-keeping.
Source; Ganss, newadvent.org.

75. George, christianhistoryinstitute.org.; Luther, Martin. Lectures on Genesis:
Chapters 45-50, eds. Jaroslav Jan Pelikan, Hilton C. Oswald, and Helmut T.
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76. Ganns, newadvent.org. Humanists, the “major intellectual movement of the
Renaissance,” emphasized the human realm and the study of classical Greek
and Roman culture over the“ barbarous middle ages.” They saw the Protestant
Reformation and its rejection of the Catholic Church as their aly. Source:
Grendler, Paul. “Humanism” oxfordbibliographies.com. June 27, 2017.
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79. Ganns, newadvent.org.; Martin, Marty. Martin Luther. (New York: Viking
Penguin, 2004) p. 1; Hauger, Martin. Martin Luther and the Jews:. How
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83. “The Reformation and Science: No Simple Answers, but Some Clear
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the latter for counter-arguments.

85. Metaxas, Eric. “The Rea Story of the Reformation” House of Worship, Wall
Street Journal, Nov. 3, 2017.
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selves to the mathematical models in the other five books. Source: Christie,
“The emergence of modern astronomy — a complex mosaic: Part X,” tho-
nyc.wordpress.com.

92. In addition to Earth’s rotation on its axis and circular orbit around the Sun,
Copernicus introduced an unnecessary third motion to offset a believed
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54. Blair, dash.harvard.edu. Ancient Greek astronomer Heracleides of Pontus, a
pupil of Plato, has said to have proposed a system somewhat similar to
Brahe's goe-helio model in the 4th century bc. Thisis now seen as a misin-
terpretation. For details, see, for example: O’Connor & Robertson,
“Heraclides of Pontus’ st-andrews.ac.uk.
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30. Christie, “Galileo’s the 12th most influential person in Western History —
Really?’ thonyc.wordpress.com.; “Galileo Galilel,” st-andrews.ac.uk.

31. Sobel, p. 31.

32. https://commons.wikimedia.org/wiki/File:Galileo_Donato.jpg

33. Crowe, p. 163.

34. Christie, “The emergence of modern astronomy — a complex mosaic: Part
XXI,” thonyc.wordpress.com.

35. “Thomas Harriot, who drew telescopic images of the moon well before
Galileo, did not realise what he was seeing.” Source: Christie, Thony.
“Galileo’s the 12th most influential person in Western History — Really?’
thonyc.wordpress.com.

b4592_Endnotes.indd 608 @ 01-Sep-22 9:48:02 AM



9°x6” b4592 mic Roots

45,
46.
47.

48.

49,
50.

51.
52.

53.

55.

Endnotes 609

. Crowe, p. 160.

. Sobdl, p. 31.

. Drake, Galileo at Work. p. 146. As cited in Sobel, p. 6. and en: wikipedia.
. “Galileo Galilei,” st-andrews.ac.uk.; Sobel, p. 6.

. Brody & Brody, p. 30.

. Drake, Galileo at Work. p. 152. As cited in Sobel, p. 6 and en: wilipedia.

. Sharratt, p. 17. Ascited in en: wikipedia.

Galileo's pamphlet, Sdereus Nuncius (The Starry Messenger), March 1610.
Ascited in Brody & Brody, p. 30.

“Desert Astro,” desert-astro.com.; Jones, Jane Houston. “Chasing Galileo-
Jupiter andthefour Galilean satellites” http://jane.whiteoaks.com/2009/06/11/
chasing-galileo-jupiter-and-the-four-galilean-satellites/.

Crowe, p. 166.

Crowe, p. 163.

As of this writing, astronomers have confirmed the existence of 79 moons
orbiting the planet Jupiter. Source: “Jupiter Moons’” NASA Science. https://
solarsystem.nasa.gov/moong/jupiter-moons/overview/. Retrieved Jul 28,
2021.

Drake, Galileo at Work. pp. 158-68, Sharratt, pp. 18-19. As cited in en:

wikipedia.

Sobel, p. 39.

Christie, Thony. “The Starry Messenger What it Said and What that Really
Meant!” thonyc.wordpress.com. Within a year, mathematician

Antonio Santini (1577-1662) produced “a telescope of sufficient quality”
and confirmed “the existence of the Jupiter moons. He then sent a telescope
to the Collegio Romano, where the Jesuit astronomers were now also ableto
confirm all of Galileo’s discovery.” Source: Christie, “The emergence of
modern astronomy — acomplex mosaic: Part XX1,” thonyc.wordpress.com.;
Klus, Helen. “How We Came to Know the Cosmos: Space & Time” Ch. 3.
“Models of the Universe” thestargarden.co.uk. http://www.thestargarden.
co.uk/Heliocentric-model s-of -the-Sol ar-System.html.
Sobel, p. 6.
“Kepler,” gap-system.org. http://www.gap-system.org/~history/Biographies/
Kepler.html.

Galileo in fact sent one of his telescopes to Kepler, who “confirmed
Galileo's discoveries” Source: Weinberg, Steven, p. 189.
Von Gebler, Karl. Galileo Galilei, (1879) p. 26. As cited in “Galileo-Kepler
Correspondence, 1597.” umkc.edu.
Ibid.
Crowe, p. 157.
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56. Sobel, p. 34.; Christie, “The Starry Messenger What it Said and What that
Really Meant!” thonyc.wordpress.com.

Galileo wrote in clear, understandable prose, unencumbered by obtuse
scientific text. The “brilliant science communicator” was the forerunner of
popular science writers of today. Source: Christie, Thony. “ Stylish writing is
not necessarily good science,” thonyc.wordpress.com.

57. Christie, Thony. “The Starry Messenger What it Said and What that Really
Meant!” thonyc.wordpress.com.

58. Van Helden, “The Galileo Project: The Medici Family,” galileo.rice.edu.

59. “Galileo Gdlilei,” st-andrews.ac.uk.; Christie, “The emergence of modern
astronomy — a complex mosaic: Part XXI,” thonyc.wordpress.com.

60. Crowe, p. 167.

61. “The heliocentric phases of Venus were also discovered independently by
Thomas Harriot, who, as always, didn’'t publish; by Simon Marius, whose
discovery was published by Kepler; and by the Collegio Romano astrono-
mers, who also didn’t published but announced their discovery in their cor-
respondence.” Source: Christie, “The emergence of modern astronomy — a
complex mosaic: Part XXII,” thonyc.wordpress.com.

62. Christie, “Galileo, Foscarini, The Catholic Church, and heliocentricity in
1615 Part 1 — the occurrences: A Rough Guide,” thonyc.wordpress.com.

63. Christie, “ The emergence of modern astronomy — a complex mosaic: Part
XXXI1,” thonyc.wordpress.com.

Four European astronomers observed the transit of Mercury acrossthe Sun
on November 7, 1631; Johann Rudrauf, Johann Baptist Cysat, Pierre
Gassendi, and an unknown astronomer who “observed it from Ingolstadt.”
Using Kepler’'s Rudolphine Tables, amateur astronomers Jeremiah Horrocks
and William Crabtree observed the transit of Venus across the Sun on
November 24, 1639. That same year, “Italian Jesuit astronomer Giovanni
Battista Zupi observed the orbital phases of Mercury.” Source: Christie,” The
emergence of modern astronomy — a complex mosaic: Part XXXI, thonyc.
wordpress.com.

64. Galileo “had seen the rings of Saturn, but by late 1612, the plane of the ring
as seen from the earth had tilted to the point that Galileo’s line of sight cor-
responded with the pale of the ring, making it invisible” Source: Crowe p.
168.

“The astronomers of the Collegio Romano claimed priority on the Saturn
discovery. Whether they or Galileo saw the phenomenon first cannot be
determined.” Christie, Thony. “The emergence of modern astronomy — a
complex mosaic: Part XXI1,” thonyc.wordpress.com.
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65. Drake, Galileo at Work, p. 209; http://csepl0.phys.utk.edu/astr161/lect/his-
tory/galileo.html

66. Galileo, Scheiner, and David Fabricius “are generally regarded as rivals for
thetitleto the discovery of sunspots. . . All had seen them by 1612, Fabricius
being the first to publish his discovery.” Source: Crowe, p. 170.

67. The siderial rotation period of the Sun at its equator is 24.47 days. The syn-
odic rotation period, on the other hand, is 26.24 days. Why is it longer?
Because the synodic rotation period is “the timefor afixed feature on the Sun
to rotate to the same apparent position as viewed from Earth. Thus the Sun
must rotate an extra amount due to the orbital motion of the Earth around the
Sun.” Observations also show that the Sun . . . “rotates faster at (its) equator
and slower at its poles.” Sources: Cain, Fraser. “Does the Sun Rotate? uni-
versetoday.com. Mar 13, 2012. http://www.universetoday.com/60192/does-
the-sun-rotate/; “Solar Rotation,” Solar Project 2010, star.bris.ac.uk.http://
www.star.bris.ac.uk/bjm/solar/solarrot.html.

Chapter 23

1. “Galileo Gdlilei,” pbs.org.
2. Christie, “The emergence of modern astronomy — a complex mosaic: Part
XXI,” thonyc.wordpress.com.

3. Hawking, A Brief History of Time, p. 179.

4. Sobel, p. 60.

5. Brody & Brody, p. 33.

6. “Letter to Madame Christina of Lorraine, Grand Duchess of Tuscany” inters.
org. http://inters.org/Galilei-Madame-Christina-Lorraine. As sited in Drake,
Discoveries and Opinions of Galileo, pp. 173-216. Original Italian text pub-
lished in Opere di Galileo Galilei, Edizione Nazionae edited by Antonio
Favaro (Firenze: Giunti-Barbera, 1968), vol. V, pp. 309-348.

For a synopsis of the story, see: Christie, Thony. “Galileo, Foscarini, The
Catholic Church, and heliocentricity in 1615 Part 1 — the occurrences:
A Rough Guide,” thonyc.wordpress.com.
7. Brody & Brody, pp. 34-35; Sobel, pp. 65, 80.

8. “Letter to the Grand Duchess Christina of Tuscany (1615) (abridged) by
Gdlileo Galilel,” web.stanford.edu. file:///C:/Users/Owner/AppData/L ocal/
Microsoft/Windows/INetCache/| E/O22F8R3J/Galil eo-L etterDuchess
Christina.pdf.

9. O’Connor & Robertson, “Galileo Galilei,” st-andrews.ac.uk.

10. Christie, The emergence of modern astronomy — a complex mosaic: Part
XXIV,” thonyc.wordpress.com.
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The complaints were regarding Galileo's Letter to Castelli (1613), which
was “the basis of his subsequent letter to Grand Duchess Christina.” Source:
Finocchiaro, Maurice (1989). The Galileo Affair. (London, England: Univ. of
Cadlifornia Press.1989). As cited in en:wikipedia

11. Hagg-Misra, bostonglobe.com.

Christie writes: “Carmelite theologian, Paolo Antonio Foscarini, submit-
ted a book he had written to the Church censors in 1615, which contained
very similar reinterpretations of the Bible to bring it into line with the
Copernican heliocentric hypothesis . . . the anonymous censor thought the
book to ‘excessively favour the rash opinion’ of Copernicus . . . Foscarini
submitted both the text of his book and the censor’'s judgement to . . .
Cardinal Bellarmino. . .. Having very firmly pointed out that neither Galileo
nor Foscarini had the right to interpret or reinterpret Holy Scripture,
Bellarmino . . . states very clearly that if there were proof of the heliocentric
system then the Church would have to very carefully reinterpret the Bible,
but he says, quite correctly, such proof does not exist at the moment . .
Source: Christie, “Galileo, Foscarini, The Catholic Church, and heliocentric-
ity in 1615 Part 1 — the occurrences: A Rough Guide,” thonyc.wordpress.
com.

12. Hagg-Misra, bostonglobe.com.

13. In addition, “Foscarini’s book together with the books of the Protestants
Michael Maestlin and Johannes Kepler were placed on the Index of
Forbidden Books.” Source: Christie, “Galileo, Foscarini, The Catholic
Church, and heliocentricity in 1615 Part 1 — the occurrences. A Rough
Guide,” thonyc.wordpress.com.

14. Heilbron, John L. Galileo. (New York, NY: Oxford Univ. Press, 2010) p. 218;
Jauch, cds.cern.ch.

The Bellarmino meeting with Galileo occurred on February 26, 1616 in
the presence of then Commissary General Michelangelo Seghizzi. Source:
Mayer, jstor.org.

Controversy surrounds the unsigned injunction of 1616. It was discovered
in Vatican archivesin 1870. Richard J. Blackwell, emeritus professor of phi-
losophy at St. Louis University, and others argued that the injunction of 1616
is perhaps not real. The late Thomas. F. Mayer Professor Emeritus of History
at Augustana College, refuted this claim. He argued (in my opinion correctly)
that it is “most probability” that the decree was very much real. And that
“Galileo did receive the precept, probably in the strongest form.” The issue
has been called out by some historians as critical in the subsequent trial of
Galileo in 1633. Sources: Blackwell, nd.edu.; Mayer, jstor.org.; “Galileo
Trial:1616 Documents,” douglasallchin.net.; Jauch, cds.cern.ch.
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15. Scotti, p. 204.
16. Christie, “Galileo, Foscarini, The Catholic Church, and heliocentricity in
1615 Part 1 — the occurrences: A Rough Guide,” thonyc.wordpress.com.

17. Sobel, p. 74.
18. Ibid, p. 126.
19. 1bid, p. 72.

20. Brody & Brody, p. 28.

21. lbid, p. 26; Martinez, Alberto A. “Was Giordano Bruno Burned at the
Stake for Believing in Exoplanets?: Most historians say no, but new evidence
suggests otherwise” scientificamerican.com. Mar 19, 2018. https://blogs.
scientificamerican.com/observati ons/was-gi ordano-bruno-burned-at-the-
stake-for-believing-in-exoplanets. Retrieved Aug 26, 2021; en:wikipedia.

22. Gadllei, Galileo. The Assayer. Written in the form of a letter to Monsignor
Don Virginio Cesarini, Lincean Academician, and Chamberlain to the Pope,
Rome, 1623. Selections trandated by Drake, Discoveries and Opinions of
Galileo, pp. 231-280.

23. Christie, “The emergence of modern astronomy — a complex mosaic: Part
XXV,” thonyc.wordpress.com.

On October 2, 1611 at a banquet at the court of Cosimo Il, “Galileo
debated floating bodies with a philosophy professor from Pisa” Cardinal
Maffeo Barberini was in attendance. He “publicly took Galileo's side”

24. Hawking, A Brief History of Time, p. 179.

25. Blackwell, nd.edu.; Mayer, jstor.org.

26. Crowe, p. 158.

27. Blackwell, nd.edu.; Scotti, p. 231.

In Dialogo, “there were frequent disclaimers throughout the text of the
hypothetical nature of Copernicanism.” Source: Scotti, p. 242.

28. Donahue, back cover.

29. “Dialogue Concerning the Two Chief World Systems — Ptolemaic and
Copernican work by Galileo” britannica.com. https.//www.britannica.com/
topi ¢/Dial ogue-Concerning-the-Two-Chi ef-Worl d- Sy stems-Ptol emai c-and-
Copernican Retrieved July 16, 2020.; en:wikipedia.

30. Christie, “The emergence of modern astronomy — a complex mosaic: Part
XXXVI,” thonyc.wordpress.com.; Christie, “ Galileo, Foscarini, The Catholic
Church, and heliocentricity in 1615 Part 1 — the occurrences: A Rough
Guide,” thonyc.wordpress.com.

31. Conversation with Will Harden, fellow author and my student at the
University of Miami OSHER Lifelong Learning Institute on March 8, 2016.

Galileo’s Dialogo was “a four-day discussion set in Venice between
Filippo Salviati, Geovanfrancesco Sagredo, and an Aristotelian professor
caled Simplicio. The first two were friends of Galileo now long dead. . .
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Simplicio was a fictional character most likely named after the Greek phi-
losopher and commentator on Aristotle of the sixth century AD, Simplicius
of Cilicia” Source: Scotti, p. 231.

32. Gdlileo's “infamous theory of the tides, thought out by him and Paolo Sarpi
in the 1590s . . . would go on to become the crowning glory as he saw it, of
his Dialogo. This theory posited that the tides were the result of the oceans
swapping about like water in amoving bowl, as aresult of the motion of the
earth. It suffered from one major failure, and lots of minor ones, it only
allowed for onetide aday, whereastherearein reality two.” Source: Christie,
“Galileo, Foscarini, The Catholic Church, and heliocentricity in 1615 Part 1
— the occurrences: A Rough Guide,” thonyc.wordpress.com.

33. Scaotti, p. 242.

34. Quote from Scotti, p. 243.

35. Gadlileo, Dialogo, pp. 113-14. As cited in Scotti, p. 244.

36. Sobel, pp. 7, 145 Through Salviati, Galileo also described the behavior of
sunspots over the seasons. Sunspots appear to move in an annual pattern,
curving upward for half the year and curving downward for the other half.
This, Galileo explained is due to the tilt of the Earth’'s rotational axis with
respect to its orbit around the Sun; causing the apparent path of sunspots.
Thus additional evidence for a Sun-centered solar system.

37. Hannam, p. 37.

38. Why don’t we feel the change in direction of a spinning Earth? Look at the
sky on a clear night. That oh so slow wheeling of the stars around the pole
star is redlly the earth spinning. Let's calculate it: Earth’'s surface rotation
speed at the equator is given as about 1000 miles per hour relative to its
center. The circumference of the Earth is about 24,900 miles at the equator.
The change in direction over one hour is: (1000 miles— 360 degrees) divided
by 24,900 miles. This equals some 14 degrees. And 14 degrees in one hour
is about 0.004 degrees per second of time — a change in direction at the
surface of the Earth that is so slow we don't feel it.

39. Hannam, pp. 186-7. Nonetheless, Oresme rejected the idea of a moving
Earth because of Psalm 93:1: “ Yea, the World is established, that it cannot be
moved.”

40. Sobel, p. 256.

41. Christie writes: “On 8 March 1632 Cardinal Borgia castigated the Pope for
not supporting King Philipp IV of Spain against the German Protestants. The
situation almost degenerated into a punch up . . . Barberini decided to purge
the Vatican of pro-Spanish elements. One of the most prominent men to be
banished was Giovanni Ciampoli (1589-1643), Barberini’s chamberlain.
Ciampoli was an old friend and supporter of Galileo . . . Hewas highly active
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in helping Galileo trick the censors and had read the manuscript of the
Dialogo, telling Barberini that it fulfilled his conditions. His banishment was
a major disaster for Galileo.” Source: Christie, Thony. “The emergence of
modern astronomy — a complex mosaic: Part XXVII,” thonyc.wordpress.
com.

42. Ohanian, p. 51.

43. Sobel, pp. 191-196, 225.

44, Blackwell, nd.edu.

45. “Galileo Gdlilel,” pbs.org.

46. Gaul, Simon. Malta, Gozo, and Comino. (Wahroonga, Au: New Holland,
2007) p. 325.

47. |bid; Blackwell, nd.edu; Brody & Brody, p. 87.] Scotti, p. 250.

48. Jauch, cds.cern.ch.

49. |bid.; Sobel, p.242.; Scotti, p. 252.

50. Ibid.

51. Ibid.; Sobel, p. 253. Except for “eighteen days (12—-30 April) when Galileo
is held at the Dominican Convent of Santa Maria Sopra Minerva in the
Piazza Minerva, the usual site of Holy Office hearings.”

52. Linder, “Tria of Galileo (1633),” famous-trials.com.

53. Ibid. Galileo had guided Francesco Barberini to “successful completion of
his doctoral studies at Pisa just weeks before Maffeo’s election” as Pope
Urban VIII. Source: Scotti, p. 222.

54. Blackwell, nd.edu.

55. Sobel, p. 256.

56. Linder, “Tria of Galileo (1633),” famous-trials.com.

57. “Galileo Trial: 1616 Documents,” douglasallchin.net.

58. Blackwell, nd.edu.

59. Ibid.

60. lbid.

61. Scotti, p. 258.

62. Blackwell, nd.edu.

63. Jauch, cds.cern.ch.

64. Sobel, pp. 69, 263.

65. Scotti, p. 259.

66. Blackwell, nd.edu.; Miller, adsabs.harvard.edu.

67. Linder, “Trial of Galileo (1633),” famous-trials.com.

68. “The verdict was preceded by the names of all ten cardinals. . . but the docu-
ment carried signatures of only seven of them . . . the verdict was published
‘by mistake’ with names of al ten Cardinals.” Source: Jauch, cds.cern.ch.

69. Blackwell, nd.edu.
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70. Livio, Mario. “Did Galileo Truly Say ‘And Yet in Moves ? A Detective
Story” Scientific American, blogs.scientificamerican.com. May 6, 2020.
https//hlogs scientificamerican.com/obsarvations'did-gdlileo-truly-say-and-yet-it-moves:
a-modern-detective-story/.

71. Finocchiaro, M. A. The Galileo Affair: A Documentary History. (Berkeley:
University of California Press, 1989) pp. 38, 291, 306.

72. Ohanian, p. 34; Sobel, pp. 273-80.

73. Drake, Galileo at Work, p. 367.

74. Miller, adsabs.harvard.edu.; Blackwell, nd.edu.

75. Scotti, p. 262.

76. Jauch, cds.cern.ch.

77. Sobel, p. 256.

78. Urban’s change of heart was “partly due to eventsin Germany,” writes David
M. Miller, professor of Philosophy and Religious Studies at lowa State
University. In the ongoing Thirty Years War, the army of Protestant Sweden
had recaptured Catholic Bavaria in April of 1633. Catholic Hapsburg
“demands for troops, subsidies, and action” were again vehement. In dealing
harshly with Galileo, “Urban wanted the Catholic world to know he led the
fight against heresy.” Thisview isreected by Scotti. Sources: Miller, adsabs.
harvard.edu.; Scotti, p. 234.

79. Jauch, cds.cern.ch.

80. Sobel, pp. 191-280, 317; Brody & Brody, p. 339.

Christie: “The impact was much more minimal than is usualy implied in
all the popular presentations. Outside of Italy these actions of the Church had
amost no impact whatsoever, even in other Catholic countries” Source:
Christie, “ The emergence of modern astronomy — a complex mosaic: Part
XXVII,” thonyc.wordpress.com.

81. Sobel, p. 258.

82. Sobel, p. 307.; Hawking, A Brief History of Time, p. 180.

83. Carney, Jo Eldridge. Renaissance and Reformation, 1500-1620 (Portsmouth,
NH: Greenwood, 2000).

“The work summarized in the Discorsi was mostly carried out in the mid-
dle period of Gdlileo's life between 1589 and 1616." Source: Christie,
“Galileo’s the 12th most influential person in Western History — Really?’
thonyc.wordpress.com.

84. “Galileo Galilel,” st-andrews.ac.uk.

Galileo rolled balls “down a smooth, wooden channel in an inclined plane
that had been oiled to remove friction. He argued by analogy the results that
he achieved by slowing down the acceleration by using an inclined plane
were equivalent to those that would be obtained by dropping the balls
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vertically . . . He released one ball at atime and timed them separately thus
eliminating the synchronicity problem. Also, he was able with awater clock
to time the balls with sufficient accuracy to make the necessary mathematical
calculations. He put the laws of falls on a sound empirical and mathematical
footing.” Source: Christie, Thony. “The emergence of modern astronomy —
acomplex mosaic: Part XXIX,” thonyc.wordpress.com.

85. Einstein, Albert. “Foreword”. In Drake, S. (ed.). Dialogue Concerning the
Two Chief World Systems. (Berkeley, CA: Univ. of California Press. 1954) p.
271. Ascited in en:wikipedia.

86. McMullin, Ernan, ed. The Church and Gaileo (Notre Dame, IN: Univ. of
Notre Dame Press, 2005) p. 6.

87. “Vatican admits Galileo was right” New Scientist (1846). New Scientist,
newscientist.com.Nov7,1992. https./Avww.newscientist.com/artid mg13618460-600-
vatican-admits-galileo-was-right/.

88. Owen, Richard. “Catholic Church abandons plan to erect statue of Galileo”.
London: TimesOnline News. Jan 29, 2009. https://www.thetimes.co.uk/arti-
cle/catholic-church-abandons-plan-to-erect-statue-of -gal il eo-wpOcc8af 3ps.

89. Scotti, p. 261.

90. “Galileo Galilel,” st-andrews.ac.uk.; Sobel, p. 362.

91. Scotti, p. 261.

Chapter 24

1. The famous quote “I do not know what | appear to the world . . " is said to
have been spoken by Isaac Newton shortly before his death. It can be found
in: Brewster, David. Memoairs of the life, writings, and discoveries of Sr
Isaac Newton (Edinburgh: T. Constable and Co; London: Hamilton, Adams,
and Co., 1855) p. 407. (Chap. XXVII) https.//archive.org/detailsymem-
oirslifewrit02brewgoog/page/n5.

2. Sobel, p. 89.

3. When Newton was Master of the Mint, John Conduit was his assistant. “After

Newton’'s death in March 1727 Conduitt succeeded him” in that post. Source:

“CONDUITT, John (1688-1737) of Cranbury Park, Hants’. History of

Parliament Online. Retrieved May 2019. As cited in en: wikipedia.

Christianson, p. 36.

5. lbid, p. 36.

Regarding the “ scientific method,” Bacon advised natural philosophers to:
1) observe a phenomenon and take data, 2) formulate a hypothesis (educated
guess) to explain what is going on, and 3) test the hypothesis by additional

»
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observation and experiment. The extent of Bacon's influence on Newton
remains controversial.

6. Christianson, pp. 35-37.

7. “Boyle, Robert (1627-1691)" University of Illinois Urbana-Champaign, scs.
illinois.edu. http://www.scs.illinois.edu/~mainzv/exhibit/boyle.ntm.; “The
Sceptical Chymist, britannica.com. Jan 21, 2021. https://www.britannica.
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britanni ca.com/list/philosophers-to-know-part-ii; Christianson, p. 37.; Egdall,
p. 20.

Though his scientific methodology was steeped in metaphysics, Descartes
advocated science based on observation and experiment, For a comprehensive
discussion of the physicsof Descartes, see: Sowik, Edward, “ Descartes Physics’,
The Sanford Encyclopedia of Philosophy (Fall 2017 Edition), Edward N. Zdta
(ed.), https.//plato.stanford.edu/archives/fall2017/entries/descartes-physicy.

9. “Civil War and Revolution,” bbc.uk.com.

10. Hodges, MilesH. “The Spiritua Pilgrim, Our Story — the Wars of Religion,”
kingsacademy.com. http://www.kingsacademy.com/mhodges/12_Our-Story/
22_wars.htm.

11. “Civil War and Revolution,” bbc.uk.com.; Christie, “War, politics, religion
and scientia,” thonyc.wordpress.com.

12. Christianson, p. 44.

13. Christie, “War, politics, religion and scientia,” thonyc.wordpress.com.

14. “Famous Premature Babies,” lifedlittletreasures.org. https.//www.lifeslittle-
treasures.org.au/prematurity/support-for-families/prematurity-articles/
famous-premature-babies/; Christianson, p. 105.

15. Christianson, p. 4.

16. Brody & Brody, p. 41.

17. Christianson, pp. 5, 6.

18. Ibid, p. 7

19. Hatch, “Newton Timeline,” ufl.edu.; “Isaac Newton,” gap-system.org.

20. “lsaac Newton,” gap-system.org.; Christianson, p. 12.

21. Christianson, p. 18.

22. Brody & Brody, p. 41.

23. Christianson, p. 13.
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“Newton’s Life and Work at a Glance,” newtonproject.ox.ac.uk.; Hatch, “Sir
Isaac Newton,” ufl.edu.; “Isaac Newton,” gap-system.org.

Christianson, p. 19.

“Isaac Newton,” gap-system.org.

Ohanian, p. 61.

Christianson, pp. 45, 175.

Fowler, physics.virginia.edu.; Ohanian, p. 61.

Christianson, p. 48; http://www.genfiles.com/articles/legal-age/
Christianson, p. 49.

Hatch, “ Sir 1saac Newton” ufl.edu.; “1saac Newton,” gap-system.org.

Ibid; Christianson, p. 57. But, according to Christianson, not “ Galileo’s two
most important works, Dialogue and Two New Sciences.” It appears Galileo's
“open hostility to Aristotle made his books anathema to the authorities of
Aristotelian Cambridge.”

Christianson, p. 285.

“Isaac Newton,” gap-system.org.

Ibid.

Brody, p. 49.

Christianson, p. 10.

Kaku, p. 5.

Christianson, p. 498.

Newton suffered from an apparent mental breakdown in 1692-93. Some
have argued it may have been mercury (or lead) poisoning in his achemy
investigations. Christianson tells us that “researchers. . . obtained samples of
Newton's hair (and) spectrographic analysis revealed . . high concentrations
of lead and mercury.” Yet other symptoms of mercury poisoning were not
present. “Most important of all, perhaps, is Newton's exceedingly rapid and
seemingly complete recovery . . " The only other mental disturbance to be
documented with certainty occurred in 1664, well before alchemy had
entered hislife”

Christianson, p. 73.

Hatch, “ Sir 1saac Newton,” ufl.edu.

Christie, “Annus Mythologicus,“ thonyc.wordpress.com.; McRae, Mike.
“Stop Saying Isaac Newton Was an Overachiever in Lockdown. Here's The
Reality,” sciencedert.com. Sept 19, 2020. https.//www.sciencealert.com/
stop-saying-isaac-newton-was-an-overachiever-in-lock-down-here-s-the-
reality. Retrieved Sept 29, 2020.; Levenson, newyorker.com.

From 1664 to 1669, Newton spent roughly the first two and a half years
on mathematics and last three and a half on physics. He was home at home
in Woolsthorpe for two periods: 1) some eight months from early July 1665
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to March 1666. and 2) ten months from July 1666 to April 1667. He returned
to Trinity in the interim. Sources. Christie, Thony. “Annus Mythologicus,”
thonyc.wordpress.com.; Levenson, newyorker.com.; Christianson, pp. 72, 3.

44, According to science historian Richard Westfall, by October 1666 “the cal-
culus had been born — differing from what [Newton] would later publish
only in the logical foundations on which it rested.” This work was based on
Descartes, French mathematician FrancoisViéte, and English mathematician
John Wallis. Source: Westfall, jstor.org.

45, This was Newton's De Analysi per Aequationes Infinitas (On Analysis by
Infinite Series), published in 1711. Source: Christianson, p. 122.

46. Newton also “performed experiments to measure gravity’s pull.” Source:
Levenson, newyorker.com.

As noted, the Great One also made breakthroughs in mechanics in the
1660's. He studied the principle of inertia of Descartes and derived what we
now call the law of conservation of momentum (as did Huygens). He aso
investigated the dynamics of rotating motion. Source: Westfall, jstor.org.

47. Christie, “Annus Mythologicus,” thonyc.wordpress.com.

Newton's full statement: “In the beginning of the year 1665 | found the
Method of approximating series & the Rule for reducing any dignity of any
Binomial into such a series. The same year in May | found the method of
Tangets of Gregory & Susius, & in November had the direct method of flux-
ions & the next year in January had the Theory of Colours & in May follow-
ing | had entrance into ye inverse method of fluxions. And the same year |
began to think of gravity extending to yeorb of the Moon & having found out
how to estimate the force with wch [a] globe revolving within a sphere
presses the surface of the sphere from Kepler’s rule of the periodic times of
the Planets being in sesquialterate proportion of their distances from the
center of their Orbs, | deduced that the forces wch keep the Planets in their
Orbsmust [be] reciprocally as the squares of their distances from the centres
about wch they revolve: & thereby compared the force requisite to keep the
Moon in her Orb with the force of gravity at the surface of the earth, & found
them answer pretty nearly. All this was in the two plague years of 1665~
1666.” Source: University Library Cambridge, Addendum Manuscript,
Cambridge, England. 3968.41, f. 85". As cited in Christianson, pp. 73, 4.

48. Newton, Isaac. “A Letter of Mr. Isaac Newton ... containing his New
Theory about Light and Colors’ Philosophical Transactions of the Royal
Society, No 80 (19 Feb. 1671/2), pp. 3075-3087. Published online:
Jan. 2003. http://www.newtonproject.ox.ac.uk/view/texts/normalized/
NATP0O0006.

49. Christie, “Annus Mythologicus,” thonyc.wordpress.com.
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50. Christianson, p. 134.

51. Newton, Isaac. University Library Cambridge. Additional Manuscript,
Cambridge, England. MS. 4002, p. 129. As cited in Christianson, p. 134.
“For a detailed discussion and analysis of the experiment, see J. A. Lohne,
“Experimentum Crucis,” Notes and Records of the Royal Society of London,
23 (1968) 169-99.

52. Fowler, physics.virginia.edu.; The Correspondece of Isaac Newton. Eds. H.
W. Turnbull, J. F. Scott, A. R. Hall, and Laura Tilling. 7 vols. Cambridge,
England, 1959-77. 1:53-54. As cited in Christianson, p. 151.

53. Fara, royalsocietypublishing.org.

54. Hatch, “Sir Isaac Newton,” ufl.edu.

55. Christianson, p. 172.

56. lbid, p. 94.; Hatch, “Sir Isaac Newton,” ufl.edu.

57. Fara, royalsocietypublishing.org.

Under Newton's guidance, J.T. Desaguliers of the Royal Society repeated
several of his optical experiments in 1715 to “a distinguished company of
French savants.” The first truly independent experiments were conducted by
“Sebastein Tuchet, a Carmelite brother and honorary member of the
Académie Royale”’ in 1721. Source: Christianson, p. 559.

58. Wilson, Raymond N. Reflecting Telescope Optics: Basic Design Theory and
Its Historical Development (Berlin: Springer, 2004); Fara, royalsocietypub-
lishing.org.

Christie writes: “Although the theory that a curved mirror can focus an
image was aready known to Hero of Alexandria in antiquity and also dis-
cussed by Leonardo in his unpublished writings; as far as we know, the first
person to attempt to construct a reflecting telescope was the Italian Jesuit
Niccolo Zucchi . . . He was very disappointed with the result as the image
wasjust ablur . . . Zucchi had stumbled on a problem that was to bedevil all
the early attempts to construct a reflecting telescope. Mirrors that don't dis-
tort the image are much harder to grind and polish than lenses. . . Thefirst to
solve this problem was Isaac Newton, proving that he was as skilled a crafts-
man as he was a great thinker. Source: Christie, “ The Jesuit Mirror Man”
thonyc.wordpress.com.

59. Fowler, physics.virginia.edu.; “lsaac Newton,” gap-system.org.

Scientists did not yet know of the coupling of lenses of different glass
materials (thus different refractive indices) to minimize chromatic
aberration.

60. Christianson, p. 147.

61. Soffar, Heba “What are advantages & disadvantages of Refracting
Telescopes?” online-sciences.com. April 6, 2019. https:.//www.online-sci-

b4592_Endnotes.indd 621 @ 01-Sep-22 9:48:03 AM


https://www.online-sciences.com/technology/what-is-advantages-and-disadvantages-of-refracting-telescopes/

b4592 mic Roots 9”°x6”

622 Cosmic Roots

ences.com/technology/what-is-advantages-and-disadvantages-
of -refracting-tel escopes/.

62. Fara, royalsocietypublishing.org.

63. Christianson, pp. 145, 152.; Fara, royal societypublishing.org.

64. Christianson, p. 152.

65. “Isaac Newton,” gap-system.org.

66. When Newton declared “his intention to resign from the Royal Society,
Henry Oldenburg (c. 1619-1677), secretary of the Royal Society, offered to
waive Newton's membership fees if he would stay. Newton stayed but had
little or nothing more to do with the society till after Hooke's death in 1703.”
Source: Christie, Thony. “The emergence of modern astronomy — a com-
plex mosaic: Part XXXIX,” thonyc.wordpress.com.

67. “lsaac Newton,” gap-system.org.; Newton, Isaac. Opticks (1704).

68. Christianson, p. 445.; Hall, newton.ac.uk. Hall writes: “The book was still
imperfect: the colours of diffraction defeated Newton.”

69. “Opticks, Isaac Newton’s Theory of Light and Color . . .” historyofinforma-
tion.com. https://www.historyofinformation.com/detail.php?id=1724.
Retrieved Jan 23, 2021. Newton wrote his two mathematical treatises “to
establish his priority over Gottfried Wilhelm Leibniz in the invention of the
calculus”

“Other earlier work in mathematics began to appear in print, including a
work on algebra, “Arithmetica Universalis’ in 1707 and “De Analysi” and a
tract on finite differences, “Methodis differentialis’ in 1711.” Source: “I1saac
Newton,” plato.standford.edu.

“In an effort to give calculus a more rigorous explication and framework,
Newton compiled in 1671 the Methodus Fluxionum et Serierum Infinitarum”
It was not published until 1736, nine years after his death in 1727. Source:
Eves, Howard. An introduction to the history of mathematics, 6th ed.)
(Independence, KY: Cengage Learning, 1990) p. 400.

70. Smith, William et al. “Isaac Newton: Math and Calculus,” storyof mathemat-
ics.com. https://www.storyof mathematics.com/17th_newton.html. Retrieved
Jan 23, 2020.

71. Review of draft chapter by Paul Heckert, Professor Emeritus of Physics and
Astronomy at Western Carolina University, June 5, 2021.

72. Christianson, p. 82.

73. Brody & Brody, p. 42.

74. Brody & Brody, p. 46.

75. Hatch, “Sir Isaac Newton,” ufl.edu.

76. Christianson, p. 80.

77. “Isaac Newton,” gap-system.org.
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78. Newton’'s estimate for the size of the Earth was also incorrect. According to
physician Henry Pemberton, editor of Newton's Third edition of the
Principia, “(Newton) took the common estimate . . . that 60 English miles
were contained in one degree of latitude on the surface of the earth. But . . .
each degree containing about 69%2 of our miles. ..” Some twenty years |ater,
the measurements of French astronomer Jean-Félix Picard provided an accu-
rate measure for the size of the Earth. Source: Christianson, pp. 78-79, 294.

79. As cited in Christie, “The emergence of modern astronomy — a complex
mosaic: Part XXXIX,” thonyc.wordpress.com.

80. Egdal, p. 193.

81. Christie, “The emergence of modern astronomy — a complex mosaic: Part
XXXIX,” thonyc.wordpress.com.; Hatch, “ Sir Isaac Newton” ufl.edu.

Hooke realized that “the shape of a planet’s orbit is determined by an
attractive force from the sun varying with the distance,” but lacked the skill
to prove this mathematically. In aletter to Newton in January 1680, he wrote
“. .. my supposition is that the Attraction alwaysis in a duplicate proportion
to the Distance from the Center Reciprocall to the Distance” Hooke later
cited this letter as “proof that credit for setting forth the inverse square law
defining planetary motion was due him as well.” Source: Christianson, pp.
272-3.

82. Hatch, “Sir lIsaac Newton,” ufl.edu.; Fowler, physics.virginiaedu.;
Christianson, pbs.org.

83. Christianson, p. 84.

84. Fowler, physics.virginia.edu.; Hatch, “Sir Isaac Newton,” ufl.edu.

85. Prentiset al., ui.adsabs.harvard.edu.

Christie points out that “Kepler's third law being strictly empirical should
have been immediately accepted and should have settled the discussion once
and for al because it only works in a heliocentric system . . . it was Isaac
Newton who first recognized its true significance as the major game
changer.” Christie, Thony. “The emergence of modern astronomy — a com-
plex mosaic: Part XXXVI,” thonyc.wordpress.com.

86. Prentis et al., ui.adsabs.harvard.edu.

87. “Isaac Newton solved these problems in his Mathematical Principles of
Natural Philosophy, published in 1687. Newton's Recipe is based on a hid-
den gem in Newton's Principia — the ‘PQRST Formula,” whichis asimple
geometric version of F = ma. Given any kind of orhital curve (elliptical,
spiral, etc.), thisformulaallows oneto deduce the force ssmply by measuring
the lengths of three line segments — the “shape parameters’ of the orbit.”
Source: Prentis et al., ui.adsabs.harvard.edu. See chart below.
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88. Newton discovered that “a body moves in a conic section, sweeping out
equal areasin equal times about afocus, if and only if the motion is governed
by an inverse-square centripetal force directed toward this focus.” Source:
Smith, George, “Newton’s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu.

89. “Enlightenment: Newton,” britannica.com.; Heckert, Understanding Kepler's
Laws: An Astronomy 1010 Tutorial, amazon.com.

90. Rosenblum, B. & Kuttner, F. Quantum Enigma (London, UK: Oxford Univ.
Press, 2011-pbk.) p. 31.

91. Ohanian, p. 69.

Chapter 25

1. Isaac Newton's famous letter to Robert Hooke, February 5, 1675 (Historical
Society of Pennsylvania) As cited in Popova, Maria. Brainpickings.org.
https://www.brai npi ckings.org/2016/02/16/newton-standing-on-the-shoul -
ders-of-giants/. Retrieved May 11, 2020.
Egdall, p. 223.
Christianson, pp. 223, 304.
Hatch. “Newton Timeline,” ufl.edu.
Smith, George, “Newton's Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu.
“Isaac Newton,” gap-system.org.
7. Williams, E. Neville. The Eighteenth-Century Constitution. 1688-1815.
(Cambridge, UK: Cambridge University Press, 1960) p. 26.
8. Smith, George, “Newton’s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edul.
9. Christianson, pp. 313-314.
10. Christianson, p. 285.
11. To hisfriend the reverend Dr. Derham. Source: Christianson, p. 290.
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[The Principia] abounds in contradictions and inconsistencies . . . and
gapsin logic where Newton simply guessed what he could not prove.” Some
of the errors appear to have been “deliberate attempts to mislead.” Source:
Ohanian, p. 70.

12. Changesin the second edition of the Principia (1713) included the results of
improved “vertical-fall experiments to measure resistance forces versus
velocity” along with a “forcefully stated rejection of all vortex theories’; a
major upgrade to “the treatment of the variation of surface gravity with lati-
tude” based on new data “from near the Equator”; arevised “treatment of the
wobble of the Earth producing the precession of the equinoxes to accom-
modate a much reduced gravitational force of the Moon on the Earth”; and
“several further examples of comets’ reflecting Halley’s latest work. The
third edition (1726) presented additional “refinements and new data,” includ-
ing “the variation of surface gravity with latitude, where Newton now con-

cluded . . . the Earth has a uniform density.” Source: Smith, George,
“Newton’s Philosophiae Naturalis Principia Mathematica,” plato.stanford.
edu.

13. Fowler, physics.virginia.edu.

14. Christianson, pp. 281-3.

15. Hatch, “Sir Isaac Newton” ufl.edu.; Christie, “The man who inverted and
squared gravity,” thonyc.wordpress.com..

16. Smith, George, “Newton’s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu.

17. Whilein college at Cambridge, Newton “read classical Greek mathematics:
Euclid, Archimedes and Apollonius. He became convinced that this ancient
geometrical approach was more appropriate for describing the physical
world.” Source: “Isaac Newton: Development of Calculus and Recalculation
of ®,” math.hawaii.edu. http://math.hawaii.edu/~mchyba/documents/sylla-
bus/Math499/CalculusM1314_08 Newton.pdf. Retrieved Jan 24, 2021.

18. Whiteside, D. T. “The mathematical principles underlying Newton's
Principia Mathematica,” Journal for the History of Astronomy, vol.1 (1970),
116-138, especially p.120.; Smith, George, “Newton’s Philosophiae
Naturalis PrincipiaMathematica,” plato.stanford.edu.Smith tellsus Newton’'s
approach involved the “use of mathematical theory to cover a full range of
aternative theoretical possihilities, enabling the empirical world to select
among them — not just to derive testable conclusions from hypotheses, as
Galileo and Huygens had done” Source: Smith, George, “Newton’s
Philosophiae Naturalis Principia Mathematica,” plato.stanford.edu.

19. en: wikipedia
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20. Motte's trandation of 1729 (at 3rd page of Author's Preface); See aso
Herivel, J. W. The background to Newton’s “Principia” (Oxford, UK:
Oxford University Press, 1965.

21. Egddl, p. 21.

22. Sowik, plato.stanford.edu.

23. Hecht, aapt.scitation.org.

“Aristotle believed that things only moved when something moved them,”
Thony Christie writes, “people pushing things, draught animals pulling
things. As soon as the pushing or pulling ceased so did the motion . . . when
a stone left the throwers hand or the arrow the bowstring, they should auto-
matically fall to the ground but of course they don't” Aristotle’'s muddied
theory said “that the projectile parted the air through which it travelled,
which moved round behind the projectile and pushed it further.”

24. Egdall, p. 21; Needham, Joseph with Ling, Wang. Science and Civilization
in China, Vol. Il. History of Scientific Thought (Cambridge University Press,
1956).

25. Egddl, p. 21; Salam, Abdus. “Islam and Science -Concordance or Conflict”
speech at UNESCO House, Paris, 1984. In Lai. C. H. Ideals and Realities:
Selected Essays of Abdus Salam, 2nd ed. (Singapore: World Scientific,
1987), pp. 179-213.

Medieval French “thinker” John Buridan also wrote on inertia (and
momentum) in the 1300’s. Some science historians propose Buridan's writ-
ings influenced 17th century scientists. Source: Graney, Christopher M.
“Mass, Speed, Direction: John Buridan’s 14th Century Concept of
Momentum,” Phys. Teach. 41 (Oct. 2013) 411.

26. “Galileo sort of got halfway there” on Inertia, Christie writes, “ Still under the
influence of the Platonic axioms, with their uniform circular motion, he
argued that a homogenous sphere turning around its centre of gravity at the
earth’s surface forever were there no friction at its bearings or against the air.
Because of this, Galileo is often credited with provided the theory of inertia
as |later expounded by Newton but thisis false.

“The Dutch scholar 1saac Beeckman (1588-1637) developed the concept
of rectilinear inertia, as later used by Newton but also believed (falsely), like
Gdlileo, in the conservation of constant circular velocity. For a time he was
Descartesteacher . . . Descartes|earnt the principle of inertiafrom Beeckman
and it was . . . [Descartes'] writings that were Newton's source.” Source:
Christie, “ The emergence of modern astronomy — a complex mosaic: Part
XXIX,” thonyc.wordpress.com.

27. Heckert, “Understanding Newton’s Laws’ Ch. 2, amazon.com.
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As noted, Johannes Kepler was the first to define the physical concept of
“mass’ as the quantity of matter in a body. Newton adopted this definition in
the Principia, Source: Hecht, aapt.scitation.org.

Newton also defined “quantity of motion” — what we now call
“momentum” — asabody’s masstimesitsvelocity. From changein momen-
tum of a body, he then introduces the concept of forces. Source: Smith,
George, “Newton’s Philosophiae Naturalis Principia Mathematica,” plato.
stanford.edu.

28. Christianson, p. 293.; “Action = Reaction,” weebly.com. https://clarksci-
ence8.weebly.com/action--reaction.html.

Newton also examined centripetal force in the Principia. Kepler lacked
Newton's understanding of centrifugal force. . . aswell as a complete under-
standing of the law of inertia — as Kepler's Astronomia Nova of 1609
shows. . . because of hislack of an action/reaction law, Kepler did not realize
that gravity involves “two forces in an interacting pair always equal in mag-
nitude and opposite in direction.” Source: Hecht, aapt.scitation.org.

29. Newton’s second law “represented afresh way of thinking about motion. The
third was “well supported by recent work on collisions by Dutch mathemati-
cian Christiaan Huygens and others” Source: “Enlightenment: Newton,”
britannica.com.

30. Heckert, “Understanding Newton’s Laws’ Ch.4, amazon.com.

31. Newton, Isaac. “General Scholium.” Essay appended to the Principia. As
cited in Snobelen, newtonprojectca.files.wordpress.com.

32. Aiton, Eric J. “The Cartesian vortex theory,” chapter 11 in Planetary astron-
omy from the Renaissance to the rise of astrophysics, Part A: Tycho Brahe to
Newton, eds. R Taton & C Wilson, (Cambridge, UK: Cambridge Univ. Press,
1989) pp. 207-221. As cited in en: wikipedia

33. Smith, George, “Newton’'s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu.

34. Descartes had proposed that interplanetary space was filled with invisible
“whirling fluid vortices” These whirlpools “carried the planets along with
them,” reminiscent of Aristotle’s celestial spheres. Here Descartes envisioned
large circling bands of minute material particles which circle the Sun.
Somehow they form a series of “separate, interlocking vortices’ — each of
which orbit the Sun at various speeds. Each planet, including the Earth, is
lodged within a particular vortex. Sources: Aiton, Eric J. The Cartesian vor-
tex theory, chapter 11 in Planetary astronomy from the Renaissance to the
rise of astrophysics, Part A: Tycho Brahe to Newton, eds. R Taton & C
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Wilson, Cambridge (Cambridge, UK: Cambridge University press, 1989) pp.
207-221.; Slowik, plato.stanford.edu.

35. Smith, George, “Newton's Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu.

36. For example, Smith points out, Newton's “analysis of the vortex generated
around a rotating cylinder or sphere involves fundamentally wrong physics.
It defines steady statein terms of abalance of forcesinstead of torques across
each shell element comprising the vortex.” Source: Smith, George, “ Newton's
Philosophiae Naturalis Principia Mathematica,” plato.stanford.edu.

37. Newton had initially composed his book “in a popular method, that it might
be read by many.” Then, to “prevent the disputes’ by readers who could not
“lay aside the[ir] prejudices’ he “reduced” it “into the form of propositions
(in the mathematical way) which should be read by those only, who had first
made themselves masters of the principles established in the preceding
books” Source: Newton, Sir Isaac (1729). “Introduction to Book 3" The
Mathematical Principles of Natural Philosophy, Volume I1. (1729) p. 200.
This “simpler” version can be read in English as A Treatise of the System of
the World.

38. Book Il is presented in four parts: “1) derivation of the law of gravity;
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tary motion is given by John Archibald Wheeler in A Journey into Gravity
and Spacetime, pp. 168-179.
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Soacetime, p. 178.
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scripts associated with the Principia.)” As cited in Smith, George, “Newton's
Philosophiae Naturalis Principia Mathematica,” plato.stanford.edu.

59. “Enlightenment: Newton.” britannica.com.

60. Newton’s “expressed in the ‘Copernican scholium, that the phenomena of
orbital motions are inordinately complicated and hence open to multiple
competing descriptions . . . [This] opened the way to pursuing the true
motions in a sequence of successive approximations” Source: Smith,
George, “Newton’s Philosophiae Naturalis Principia Mathematica,” plato.
stanford.edu.

61. Newton, Isaac. Principia, Book 2 (known as the ‘ Copernican scholium). As
cited in Smith, George, “Newton’s Philosophiae Naturalis Principia
Mathematica,” plato.stanford.edu.

b4592_Endnotes.indd 629 @ 01-Sep-22 9:48:03 AM



b4592 mic Roots 9”°x6”

630  Cosmic Roots

62. Choi, CharlesQ. “ Strange but True: Earth IsNot Round” scientificamerican,com.

April12, 2007. https.//www.scientificamerican.com/article/earth-is-not-round/.

“As Newton was fully aware, and Huygens and afew othersrealized, these
are the only results in the Principia that depend on universal gravity — that
is, inverse-square gravity directed toward every particle of matter forming
the Earth.” Source: Smith, George, “Newton’s Philosophiae Naturalis
Principia Mathematica,” plato.stanford.edu.

63. Smith, George, “Newton’s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu. Newton could not establish the mass of the Moon — and
thus its gravitational force on Earth — the way he did for the Sun, Jupiter,
and Saturn; as the Moon had no bodies orbiting it. Newton estimated the
Moon’s force as 6 and 1/3 times the Sun’s force from the “difference in
heights of the tides when the Sun and Moon are in conjunction and opposi-
tion.” From this he arrived at a “value for the rate of precession” which “was
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of Principia. In the second edition, he revised the Moon's force to 4.4815
that of the Sun’s. This was still “a factor of two greater than the correct
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64. Hecht, aapt.scitation.org.

65. Smith, George, “Newton’s Philosophiae Naturalis Principia Mathematica,”
plato.stanford.edu. Newton “ignored the rotation of the Earth, and worse he
considered only the radial component of solar and lunar gravitational forces”
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component) hasamuch greater effect on Earth’stides.” Newton’stidal analy-
siswas later rectified by Laplace in his 1770’s “ mathematical theory of tidal
motion.”

66. Christianson, p. 369.

67. This so-called “three-body problem” is also an issue in modeling the behav-
ior of Saturn, which is influenced by the Sun and nearby and very massive
Jupiter.

68. Thethree lunar inequalities are called: 1) Axial Precession — the precession
of the spinning Moon’s axis over time; 2) Inclination Changes — the tilting
back and forth of the plane of the Moon's orbit. Also called the recession of
the nodes; and 3) Variation — the systematic departure of from Kepler's area
rule; Newton's mathematical treatment of the three lunar inequalities intro-
duced the idea of successive approximations to attack “the problem of the
true lunar orbit, an entirely new approach.” This “perturbational approach”
would “dominate all of celestial mechanics from the middle of the eighteenth
century until late in the twentieth . . . Computers now alow the orbital
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motions to be computed by means of numerical integration of the equations
of motion.” Source: Smith, George, “Newton’s Philosophiae Naturalis
Principia Mathematica,” plato.stanford.edu.
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lent treatise: Smith, George, “Newton’s Philosophiae Naturalis Principia
Mathematica,” plato.stanford.edu. Principia quote: Scholium to Prop. 35,
Book 3.
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3000 stars to unprecedented accuracy. His observations tripled the entries in
Tycho Brahe's star catalogue. He wasfirst to sight the planet Uranus, though
he mistook it for a star. Source: Christianson, p. 366.

73. Galoway, newtonproject.sussex.ac.uk.; Silverman, Mark P. Review in the
American Journal of Physics of: Clark, David H. and Clark, Stephen P. H.
Newton's Tyranny: The Suppressed cientific Discoveries of Stephen Gray
and John Flamsteed (New York: W. H. Freeman and Company, 2001) http://
www.trincoll.edu/~silvermalreviews_commentary/newtons_tyranny.html.

74. O'Connor & Robertson, “Flamsteed v Newton,” st-andrews.ac.uk.;
Christianson, pp. 451, 484, 487; Galloway, newtonproject.sussex.ac.uk.
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well into the 1800's. It was an 1835 memoir by astronomer Francis Baily
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revealed Newton's nature. Sources: Galloway, newtonproject.sussex.ac.uk.;
“The day that Francis died: Taking Isaac down a peg or two,” thonyc.word-
press.com.

75. Sobel, Dava. Longitude: The True Sory of a Lone Genius Who Solved the
Greattest Scientific Problem of His Time. (New York: Walker, 1995)
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greater accuracy than any prior work.” Source: Ridpath, lan. “Flamsteed
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lanridpath.com.  http://www.ianridpath.com/startal es/flamsteed.htm.
Retrieved 8 January 2012.
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77. Smith, George, “Newton’'s Philosophiae Naturalis Principia Mathematica,”
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his “Methodis Differentialis.”.

79. Christianson, p. 278; “Comet Halley” csepl0.phys.utk.edu. http://cseplO.
phys.utk.edu/astr161/lect/comets/halley.html.

“Tracing back in the historical recordsfor recordings of bright comets and
their positions in the sky, it was concluded that Halley had been observed
periodically as far back as 240 B.C.” Source: “Comet Halley.” http://www.
pas.rochester.edu/~blackman/ast104/halley.html.

80. Newton, Isaac. The Principia, p. 895. As cited in Smith, George, “Newton's
Philosophiae Naturalis Principia Mathematica,” plato.stanford.edu.
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plato.stanford.edu.
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https://www.theartstory.org/movement/romanticism/; “The Enlightenment

(1650 — 1800): Summary,” sparknotes.com.

The Romanticism movement was manifested particularly in the literature,
painting, music, and architecture of the day. The artist was regarded as “as a
supremely individual creator.”

“The Enlightenment (1650-1800): Summary,” sparknotes.com.

4. Alexander, Amir. “The Inner Observatory” Review of The Universe Speaks
in Numbers by Graham Farmelo, Basic. The Wall Street Journal, Sat, Sun.
June 8-9, 2019.

5. %25 Inspiring Quotes by Pierre-Simon Laplace, The Celebrated
Mathematician,” thefamouspeople.com, https://quotes.thefamouspeople.
com/pierre-simon-laplace-6048.php

6. O'Connor & Robertson, “Pierre-Simon Laplace,” st.-and.ac.uk.; Whitrow,
britannica.com.

7. “Pierre Simon Laplace (1749-1827),” maths.tcd.ie;; Glass, lan S.
Revolutionaries of the Cosmos. The Astrophysicists. (Cambridge, UK:
Cambridge University Press, 2006) p. 108.; Hahn, pp. 220, 223, 202, 233.

8. O'Connor & Robertson, “Pierre-Simon Laplace,” st.-and.ac.uk. The story
goes that when Laplace went to Paris, he met with d’ Alembert, who gave
Laplace a“thick book on mathematics’ and told him to return once he'd read
it. Laplace returned it a few days later. D’ Alembert felt “it was impossible
that Laplace could have read and understood the book. Upon questioning
him, he realised he did. After Laplace solved two difficult math problems,
each in one night, d’ Alembert “took Laplace under his care . . . and recom-
mended him for a teaching place in the Ecole Militaire” Source: Gillispie,
C. C, Pierre Smon Laplace 1749-1827: A Life in Exact Science, Princeton:
(Princeton, NJ: Princeton University Press, 1997), pp. 3-4.

9. O'Connor & Raobertson, “Pierre-Simon Laplace” st.-and.ac.uk; Extracts
from Lectures delivered by Karl Pearson, Biometrika, vol. 21, December
1929, pp. 202-216.

10. The nebular hypothesis for the formation of the solar system was “first sug-
gested by Emanuel Swedenborg and expanded by Immanuel Kant.” Sources:
O'Connor & Robertson, “Pierre-Simon Laplace” st.-and.ac.uk;
“Enlightenment: Newton,.” britannica.com. https.//www.britannica.com/sci-
ence/astronomy/Enlightenment#ref1211470; Rouse Ball (1908).

Written for a lay audience, Exposition contained five books: “(1) The
apparent motion of celestial bodies; (2) the actual motion of celestial bodies;
(3) force and momentum; (4) Newton’s theory of universal gravitation along
with the motion of the seas and shape of the Earth; and 5) A history of
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astronomy, including his nebular hypothesis . . .” O’ Connor & Robertson,
“Pierre-Simon Laplace,” st.-and.ac.uk.; Rouse Ball (1908).

11. The extraordinary accomplishments of Pierre-Simon Laplace:

Mathematics — He pioneered developments in differential equations,
probability theory, error theory, the least squares method, statistics, the gen-
eral central limit theory, binomial distribution (as did Abraham de Moivre),
the general theory of determinants, and triangulation methods for surveying,
and geodesy. A number of mathematical methods are named after him,
including the Laplace equation, the Laplace transform, and the Laplacian
differential operator. Source: informationphilospher.com

Physics — Laplace is famous for his work in classica mechanics,
mechanical physics, and caloric heart theory and kinetic theory of molecular
motion with chemist Antoine Lavoisier. Together they also invented the ice
calorimeter. Laplace also made major advances in atmospheric refraction,
the motion of solids and liquids, elastic fluids, the theory of capillary attrac-
tion, pressure and density, barometric pressure, forces acting between mole-
cules, and double refraction. He advanced and corrected Newton’s work on
the shape of the Earth, the motion of the seas, and the velocity of sound.
Sources. Stetson, Eric. “Laplace” Stetson University, Stetson.edu. https://
www?2.stetson.edu/~efriedma/periodictable/ntml/La.html.; O’Connor &
Robertson, “Pierre-Simon Laplace” st.-and.ac.uk.; Whitrow, britannica.com.

Astronomy — The great French polymath determined the masses of gas
giants Jupiter, Saturn, and Uranus for the first time. He made pivotal
advances in physical and mathematical astronomy, the transmission of grav-
ity, celestial mechanics, gravitational potential, and the nebular hypothesis of
the origin of the solar system. He performed early conceptual work on gravi-
tational collapse and the possible existence of what we now call black holes.
Laplace was also among those who verified William Hershel’s “ comet” was
in fact a planet.

12. Rouse Bal, W. W. | (1908) (2003) “Pierre Simon Laplace (1749-1827)", in
A Short Account of the History of Mathematics, 4th ed., (New York: Dover,
1908)

13. Whitrow, britannica.com. “In 1773 Laplace began his magjor lifework —
applying Newtonian gravitation to the entire solar system . . "

14. 1bid.

15. See, for example: Cedlletti, Alessandra. “Orhit determination.” Dipartimento
di Matematica Universit'a di Roma Tor Vergata, L’ Aquila. Apr 21, 2011.
http://www.mat.uniroma2.it/celletti/Celletti_Orbital Determination.pdf.
Retrieved Jan 26, 2021.

16. O'Connor & Robertson, “Pierre-Simon Laplace,” st.-and.ac.uk.
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17. Case, James. SIAM News, Volume 33, Number 2. archive.siam.org. Book
review of Understanding Tides — From Ancient Beliefs to Present-day
Solutions to the Laplace Equations Tides: A Scientific History. By David E.
Cartwright (Cambridge, UK: Cambridge Univ. Press, 1999) https://archive.
siam.org/pdf/news/621.pdf. Retrieved Jun 30, 2021.

18. “Pierre Simon Laplace (1749-1827),” maths.tcd.ie.

Celestial Mechanics contained the following: Volume (1) Book 1 the law
of equilibrium, motion of solids and fluids, Book 2, Newton's Law of
Gravitation, motions of centers of gravity in the solar system and differential
equations solved to describe those motions; Volume (2) Mechanics applied
to the theory of planets, including the shape of Earth (using datafrom several
expeditions), with theory of errors applied, and motion of tides. Source:
O’ Connor & Robertson, “Pierre-Simon Laplace,” st.-and.ac.uk.

19. Whitrow, britannica.com.

20. “The work was later “carried forward in a more finely tuned form in Félix
Tisserand's Traité de mécanique céleste (1889-1896), but Laplace's treatise
will always remain a standard authority.” Source: Rouse Ball (1908).

21. Whitrow, britannica.com.

22. Newton, Isaac. Opticks.

23. Christianson, p. 352.

24. O'Connor & Robertson, “Pierre-Simon Laplace,” st.-and.ac.uk.

25. Laplace, Exposition du systéme du monde, 6th edition. (Brussels, 1827),
pp. 522-523.

26. “Enlightenment: Newton,” britannica.com.; “Pierre Simon Laplace (1749—
1827),” maths.tcd.ie; Whitrow, britannica.com.

Laplace “carried the mathematical proof of stability of planetary orbits to
cubes of the eccentricities and inclinations.” Source: Enlightenment:
Newton,” britannica.com

27. Whitrow, britannica.com.; O’ Connor & Robertson, “Pierre-Simon Laplace,”
st.-and.ac.uk.

28. Whitrow, britannica.com.; O’ Connor & Robertson, “Pierre-Simon Laplace,”
st.-and.ac.uk. William Herschel’s diary entry of August 8, 1802 of histrip to
Paris, As quoted in Lubbock, Constance A. The Herschel Chronicle.
(Cambridge, UK: Cambridge University Press, 2013) p. 310.

“Thefirst Consul . . . addressed himself to Mr Laplace . . . and held a con-
siderable argument with him in which he differed from that eminent mathe-
matician. The difference was occasioned by an exclamation of the first
Consul, who asked in a tone of exclamation or admiration (when we were
speaking of the extent of the sidereal heavens): ‘ And who is the author of all
thisl” Mons. De la Place wished to shew that a chain of natural causes would
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account for the construction and preservation of the wonderful system. This
the first Consul rather opposed . . ”

29. Levenson, Thomas, p. 25. The complete quote is:
“We may regard the present state of the universe as the effect of its past and
the cause of its future. An intellect which at a certain moment would know all
forcesthat set nature in motion, and all positions of all items of which nature
is composed, if this intellect were also vast enough to submit these data to
analysis, it would embrace in a single formula the movements of the greatest
bodies of the universe and those of the tiniest atom; for such an intellect
nothing would be uncertain and the future just like the past would be present
before its eyes. Source: Laplace, Pierre Simon. A Philosophical Essay, (New
York: Wiley, London: Chapman & Hall, 1902) p. 4.

30. “Pierre-Simon, Marquis de Laplace,” informationphilosopher.com.

Laplace's view on determinism “is very similar to the one proposed by

[Italian mathematician, physicist, and astronomer Roger Joseph] Boscovich
as early as 1763 in his book Theoria philosophiae naturalis” Source:
Cercignani, Carlo. Ludwig Boltzmann, The Man Who Trusted Atoms.
Chapter 2: “Physics before Boltzmann.” (Oxford, UK: Oxford Univ. Press,
1998)

31. Levenson, p. 26.

32. “Pierre-Simon, Marquis de Laplace,” informationphilosopher.com.

33. Hahn, pp. 202, 233.

34. lbid, p. 202. As Poisson later told Maurice.

35. “Extracts from Lectures delivered by Karl Pearson,” Biometrika, vol. 21,
Dec. 1929, pp. 202-216.

36. Janiak, plato.standford.edu.

37. Casper, Max. Kepler, trans. Hellman C Doris. (New York: Dover, 1993). As
cited in en:wikipedia

38. Mullaney, p. 3.

39. Oliveira, bbvaopenmind.com.; Mullaney, p. 3.; Christie, “The Jesuit Mirror
Man,” thonyc.wordpress.com.

40. Levenson, newyorker.com.; Mullaney, p. 4.

41. Sanford, R. F. “The Planet Uranus’ Astronomical Society of the Pacific
Leaflets, (May 1944) Vol. 4, No. 183, p. 254, 5.

42. Uranus’ spaceplace.nasa.gov. May 8, 2015. https.//spaceplace.nasa.gov/ura-
nus/en/. Retrieved April 26, 2020.

43. Levenson, p. 14.; Tietz, scihi.org.; Oliveira, bbvaopenmind.com.

Laplace had begun a detailed investigation of Uranus's motion two years

after its discovery. He noted that his initial calculations of its “orbital
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elements needed considerable refinement.” Science historians are not sure
who was first to determine that Hershel’s “ comet” was actually a planet.

44, Sachs, Abraham J. (2 May 1974). “Babylonian Observational Astronomy”.

Philosophical Transactions of the Royal Society of London. Royal Society
of London. 276 (1257): 43-50 [45 & 48-9].

45. Tietz, scihi.org; Redd, “How Far is Uranus?’ space.com. Herschel
had proposed the new object be named “ Georgium Sidus, the Georgian Star,
after England’s King George I11. The flattery worked. Herschel was soon
rewarded with an annua pension, which alowed him to give up teaching
music and to devote himself ailmost completely to astronomy. Continental
astronomers refused to accept Herschel's proposed name. In 1783 German
astronomer Johann Elert Bode proposed Uranus, the name that eventually
stuck.” Source: “Enlightenment: Herschel.” britannica.com.

46. Leverington, p. 151.

47. “William Herschel,” britannica.com.  Herschel accomplishments: He
“cast, ground, and polished over 400 telescopes with mirrors from 6 to 48
inches in diameter.” He cconstructed the largest telescope to that date, a
40-foot reflecting telescope with a 1.26 m (49% inch) diameter primary mir-
ror. He deduced the existence of infrared (IR) radiation. He was first to dis-
cover binary star systems. He “pioneered use of astronomical
spectrophotometry” and discovered the two moons of Uranus and two of
Saturn. His study of double stars proved “they are binary systems and not
mere line-of-sight associations.” His observations of Mars polar regions
revealed that the planet has seasons. He coined the term “asteroid” for “large
bodies observed in 1801." “He revealed, for example, that our galaxy is dis-
coid and that the solar system is in constant motion.” Herschel’s “catalogue
of 2500 celestial objects still in use today. Sources: Maurer, A.; Forbes, E. G.
(2971). “William Herschel’s Astronomical Telescopes’. Journal of the
British Astronomical Association. 81: 284-291.; Roberts, Jacob (2017). “A
Giant of Astronomy” Distillations. 3 (3): 6-11.; Redd, Nola Taylor.;
“Herschel discoversinfrared light” Cool Cosmos. Archived from the original
on 25 February 2012. http://cool cosmos.ipac.caltech.edu/cosmic_classroom/
classroom_activities/herschel _bio.html.; Tietz, scihi.org; Oliveira, bbvao-
penmind.com.; “William Herschel, British-German Astronomer,” britannica.
com; Redd, “William Herschel Biography,” space.com.

48. Redd, “How Far is Uranus?’ space.com.

49. https://hubblesite.org/contents/news-rel eases/2005/news-2005-33.html;
Williams, David R. “Planetary Fact Sheet — Ratio to Earth Values’ gsfc.
nasa.gov.

https://nssdc.gsfc.nasa.gov/planetary/factsheet/planet_table ratio.html.
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Scientists “theorized that during the formation of the Solar System, an
Earth-sized protoplanet collided with Uranus and tilted it onto its side”
Source: Universe Today, universetoday.com. https://www.universetoday.
com/19095/how-long-is-a-year-on-uranug/.

50. Levenson p. 33.; “Uranus facts for kids,” Kidskiddle.co. Mar. 1, 2020,
https.//kids.kiddle.co/Uranus Retrieved April 17, 2020.; Hayhurst, Chris.
Neptune (New York: Rosen, 2005) Ch. 1.; Leverington, p. 166.; O’ Connor &
Robertson, “Alexis Bouvard,” st-andrews.ac.uk.; Rines, jmconway.org.

51. Leverington, p. 166.; Rines, jmconway.org.: Krajnovi¢, arxiv.org.

Bouvard had access to data from a series of post-discovery observations
from the observatories in Paris and Greenwich. Jean-Baptiste-Joseph
Delambre had won the Grand Prix of the Académie des Sciencesin 1789 for
his estimate of the orhit of Uranus. It was not very accurate as it was based
on limited observational data for the new planet.

52. Rines, jmconway.org.; Krajnovi¢, arxiv.org.; Leverington, p. 152.

Astronomers who had seen Uranus before Herschel include John
Flamsteed, Tobias Mayer, James Bradley, Pierre Le Monnier, and J.J.
Lalande. Sources: Rines; Krajnovi¢; Leverington.

The planet Uranusis visible to the naked eye (in ideal conditions). So why
had no one discovered that it was a planet? Recall that an object appears to
move slowly across our line of sight the further away it is. Uranusis 1.6 to
nearly 2 billion miles (2.6 to 3.2 km) from Earth. Because the Sun’s gravity
isso weak that far out, it moves at arelatively slow speed. Due to thisand its
great distance from us, it appears to move very slowly across the sky. Thus
no one noticed its movement against the “fixed stars.” Those who spotted it
thought it was a star.

Uranus moves at 15,290 miles per hour (26,607 km/hr) with respect to the
relative to the Sun — some four times slower than the Earth.

53. Krajnovi¢, arxiv.org.; Rines, jmconway.org.; Miner, britannica.com.

54, lbid; Krajnovi¢, arxiv.org.; O'Connor & Robertson, “Alexis Bouvard,” st-
andrews.ac.uk.

55. Leverington, p.167.

56. Ibid.

In his 2016 paper on the Uranus issue, astronomer Davor Kranovic¢
explains: “The discrepancy between the predicted and observed position [of
Uranus] was increasing towards the turn of the century [into the 1800'g], just
to stabilize and then start decreasing in the 1820s, aimost disappear around
1830 and then to suddenly become larger than ever before by 1840s.” Source:
Krajnovi¢, arxiv.org.
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57. “Biography: Urbain Le Verrier,” wonder-of-the-world.net.; O’Connor &
Raobertson, “Urbain Jean Joseph Le Verrier,” st-and.ac.uk.; Miiller, “Urbain-
Jean-Joseph Le Verrier,” newadvent.org.

58. Levenson, p. 63.

59. Rines, jmconway.org.

60. Sept. 25, 1877. Quoted in Lequeux, James. Le Verrier — Magnificent and
Detestable Astronomer (New York: Springer, 2013) p 5. Ascited in Levenson,
p. 30

61. “Biography: Urbain Le Verrier,” wonder-of-the-world.net.; Muller, “Urbain-
Jean-Joseph Le Verrier,” newadvent.org.

62. Levenson, p. 35.

63. Ibid, p. 36.

64. Rines, jmconway.org.

65. Levenson, p. 36.; O’Connor & Robertson, “Alexis Bouvard,” st-andrews.
ac.uk.

66. Levenson, p. 36.; Krajnovi¢, arxiv.org.

67. lbid, p. 37.

68. Levenson, p. 38. To estimate the distance from the Sun to the hypothetical
planet, Le Verrier invoked Bode's Law, an empirical rule of thumb. Sources:
Rines, jmconway.org.

The mean distance of Uranus, at 19.2 AU, was noted to be very nearly
equal to that predicted by Bode's law (19.6 AU). But Neptune would be at a
distance of 38.8 AU according to Bode's law. In actudlity, it is only 30.1 AU
from the Sun.” Source: Miner, britannica.com.

69. Levenson, p. 38.

70. Krajnovi¢, arxiv.org.; Rines, jmconway.org.

71. Levenson, p. 38.

72. “The lllustrated London Almanac for 1847 p. 55.

https://www.google.com/books/edition/the _illustrated london_almanack
_1847/1i80AAAAQAAIhI=en& gbpv=1& dg=L e+Verrier+5+degrees+east
+of +the+star+delta+Capricorn& pg=PA55& printsec=frontcover. Retrieved
May 3, 2020.

73. Levenson, p. 39.

74. 1bid, pp. 39-40.

Le Verrier wrote “in acknowledgement of receipt of a scientific paper”
from Galle” In it, Le Verrier “urged him to search “for the hypothetical
planet. Source: Rines, jmconway.org.

75. Krajnovi¢, arxiv.org.

76. lbid.

77. lbid.
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78. 1bid; Rines, jmconway.org.

Bremiker had “painstakingly constructed this detailed star map to aid in
the search for new asteroids.” Source: Miner, britannica.com.

79. Levenson, pp. 4041

80. Krajnovi¢, arxiv.org.; en.wikipedia.

Asnoted Le Verrier's prediction of the new planet’s distance was off by a
lot. This was somewhat mitigated in the search because it was quite close to
conjunction with Uranusin 1846. This reduced the error in its predicted loca-
tion. Source: Levenson, p. 42.

81. Ibid, p. 41.

82. O’Connor & Rabertson, “Urbain Jean Joseph Le Verrier,” st-and.ac.uk.

83. https://earthsky.org/human-world/today-in-science-discovery-of-neptune.

84. Levenson, p. 42. Alexis Bouvard passed away three years before the discov-
ery of Neptune. Source: O'Connor & Raobertson, “Alexis Bouvard,” st-
andrews.ac.uk.

85. Levenson, p. 50.

86. Ibid, p. 53.

87. Kranovi¢, arxiv.org.

88. https://nssdc.gsfc.nasa.gov/planetary/factsheet/planet_table ratio.html.
“Neptune and Uranus are in near 1:2 resonance (less than 2% deviation), so
the orbital periods introduce an important beat effect . . . as demonstrated by
Lai et al., the phases of the two dominant terms are such that they nearly
cancelled each other out in the early 1800s.” Source: Krajnovi¢, arxiv.org.

Galileo Galilei's sketches “suggest he saw Neptune” with his telescope
“when it passed by Jupiter, but did not recognize it as a planet.” Source:
Miner, britannica.com.

89. Sheehan, William. “Secret Documents Rewrite the Discovery of Neptune,”
skyandtelescope.org. July 23, 2003. https://skyandtelescope.org/astronomy-
news/secret-documents-rewrite-the-discovery-of-neptune/ Retrieved May 4,
2020.

90. Kranovi¢, arxiv.org.

91. O'Connor & Robertson, “Urbain Jean Joseph Le Verrier,” st-and.ac.uk.

92. Sheehan, William. “ Secret Documents Rewrite the Discovery of Neptune”
skyandtelescope.com. July 23, 2003. https://skyandtel escope.org/astronomy-
news/secret-documents-rewrite-the-discovery-of-neptune/. Retrieved Aug
30, 2021.; McGourty, Christine “Lost letters Neptune revelations’” BBC
News, Apr 10, 2003. http://news.bbc.co.uk/2/hi/science/nature/2936663.
stm.; Sheehan, William; Kollerstom, Nicholas; Waff, Craig B. “The Case
of the Pilfered — Did the British steal Neptune?’ Scientific American
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https://www.scientificamerican.com/article/the-case-of-the-pilfered/.
Retrieved Jan 20, 2011. As cited in en:wikipedia.

93. Levenson, p. 65.

94. Egdal, pp. 217-18.

95. 1bid, pp. 223.

96. Miiller, “Urbain-Jean-Joseph Le Verrier,” newadvent.org.

97. 1bid; Johnson, Liesi. “Make Your Point: Nunc Dimittis — definition” hilotu-
tor.com. Accessed April 19, 2020. http://www:.hilotutor.com/archives_nunc_
dimittis.html.

98. O’ Connor & Rabertson, “Urbain Jean Joseph Le Verrier,” st-and.ac.uk.

Chapter 28

1. Twain, Mark. Eruption twainquotes.com.
http://www.twai nquotes.com/Man.html. Retrieved May 9, 2020.

2. Ferris, p. 240.; “ Charles Darwin: Childhood,” sparknotes.com. In her autobi-

ography, Literary Whig Miss Harriet Martineau recalled Charles as being

“simple, childlike, painstaking, effective” Source: Harriet Martineau’'s

Autobiography. With Memorials by Maria Weston Chapman; 2 volumes,

(London, UK: Smith, Elder & Co, 1877, val. |) Section |1, p. 268.

Desmond, brittanica.com.

4. Graves, Joseph L. The Emperor’s New Clothes: Biological Theories of Race
at the Millennium. (New Brunswick, NJ: Rutgers University Press, 2003) p.
57.

5. Darwin. The Autobiography of, p. 28.; Darwin, Charles Darwin and the voy-
age of the Beagle. Ed. Nora Barlow.

6. “Charles Darwin: Childhood,” sparknotes.com.; Research Gate, research-
geate.net. https.//www.researchgate.net/figure/Diagram-showing-Charles-Darwins-
siblings-and-his-maternal -ancestors-with-their-major_fig2 236599813.

7. Darwin. The Autobiography of, p. 12.

Ibid, pp. 22-23.

9. Darwin. The Autobiography of. p. 27.; “Charles Darwin: Childhood,” spar-
knotes.com.; Wahlert, John H. “Charles Darwin: Growing up in Shrewsbury,
1809-1825," faculty.baruch.cuny.edu. Aug. 27, 1998. http://faculty.baruch.
cuny.edu/natural sci ence/bi ol ogy/darwin/biography/shrewsbury/index.html .

10. Darwin. The Autobiography of, pp. 467, 52.: Browne & Van Wyhe, darwin-

on-line.org.; “Charles Darwin: Childhood,” sparknotes.com.

11. Darwin. The Autobiography of, p. 50.

12. Ibid, p. 51.
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53. Darwin, The Red Notebook of Charles Darwin. Sandra Herbert, Ed.

54. Ferris. p. 235.; Darwin, The Essay of 1844, p. 133.
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ing in the Pampean formation great fossil animals covered with armour like
that on the existing armadillos; (2) by the manner in which closely allied
animals replace one another in proceeding southwards over the Continent;
(3) by the South American character of most of the productions of the
Galépagos archipelago, and more especially by the manner in which they
differ dightly on each island; and (4) the innumerable cases in which organ-
isms of every kind are beautifully adapted to their habits of life...” Source:
Darwin. The Autobiography of, pp. 118, 119.

56. Dated March 1837. Source: Sample, lan. “To understand a mockingbird:
specimens that sparked Darwin's theory of evolution,” theguardian.com. Nov
13, 2008. https://www.theguardian.com/science/2008/nov/14/evolution-
charles-darwin.; Herbert, Sandra. ed. The Red Notebook of Charles Darwin,
p. 24, Note 19.: From “Nora Barlow, ed., ‘Darwin’s Ornithological Notes',
Bulletin of the British Museum (Natural History) Historical Series, val. 2
(1963), p. 262.

57. Darwin, The Red Notebook of Charles Darwin, Herbert, Sandra. ed., pp. 15,
26.

58. Asnoted, Darwin had kept a series of private notebooks on the Beagle voy-
age to record his field observations. He began his Red Notebook in late May
of 1836 while the Beagle headed from Mauritius to the Cape of Good Hope.
On his return to England in October, Darwin continued to use the Red
Notebook to record his thoughts on geology.

Herbert writes: “Once filled, Notebook B gave way to Notebooks C, D,
and E, and to at least one other notebook known only from fragments. . " as
well as “anew set of notebooks, labelled M and N, devoted in large part to
the study of behavior . . . It is of course possible, even probable, that other
notebooks from the post-Beagle period await discovery and reconstruction.”
Source: Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 16.
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61. Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 6. (RNB p.
129) and p. 155, note 155.

Herbert writeson page 107, note 152: “ The extinct llamaisthe Macrauchenia
patachonica as described by Richard Owen. See Owen, The Zoology of the
\oyage of H.M.S. Beagle. Part |; Fossl Mammalia, pp. 10-11, 35-56 and
platesVI-XV. Darwin collected thefossil specimensin January 1834 at the port
of San Julian, having ‘no idea at the time, to what kind of animal these remains
belonged.” (Darwin, Charles. Journal of Researches (1839), p. 208.) Owen's
earliest known comment on the specimens occurs in a letter to Charles Lyell
dated 23 January 1837 where he described them as follows. RUMINANTIA,
Fam: Camelidae. 2 cervica vertebrae, portions of femur, & fragments of a
Gigantic Llamal as large as a Camel, but an Auchenia (from the plains of
Patagonia).”

62. “Lyell, Charles,” New World Encyclopedia, newworldencyclopedia.org. Aug.
30, 2014. https.//www.newworldencyclopedia.org/entry/Charles Lyell.

63. Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 91, note 67.

64. Ibid, p. 71. (RNB p. 153.)

65. Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 8. Darwin also
wrote: “. . . if one species does change into another [it is] not a gradual
change . . . it must be per saltum [by leap or bound] . . " (Quote reordered
by mefor clarity.) Source: Herbert, Sandra. ed. The Red Notebook of Charles
Darwin, p. 66 (RNB p. 130.)

Darwin is saying that if a species somehow transformsinto anew species,
it does not do it gradualy as Lamarck had argued, but as a sudden one.
“Lamarck held that species graded indistinguishably into one another,”
Herbert writes. Darwin felt that there are notable “ differences between even
the most closely related species.” This has since been “confirmed by taxo-
nomic authorities.”

The two South American ostriches are the common rhea (Rhea ameri-
cana) and the lesser rhea (Rhea darwinii). They represent spatial succession.
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present-day Guanaco is the Lama guanaco. They represent temporal succes-
sion. Source: Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p.
9. (RNB pp. 129-130.)

66. See: Darwin’'s notebooks and reading lists: An introduction by John van
Wyhe. Darwin Online, darwin-online.org.uk. http://darwin-online.org.uk/
Editorial Introductions/'vanWyhe _notebooks.html.

67. Interpretation of handwriting on Darwin’s Tree of Life: “1 think case must be
that one generation should have as many living as now. To do thisand to have
as many speciesin same genus (asis) requires extinction. Thus between A +
B theimmense gap of relation. C + B the finest gradation. B+D rather greater
distinction. Thus genera would be formed. Bearing relation” (next page
begins) “to ancient types with several extinct forms.”

68. Darwin. Notebook C (1838) Lines 196—7. Darwin Online. darwin-online.org.
uk. http://darwin-online.org.uk/content/frameset?teml D=CUL-DAR122.-
& viewtype=text& pageseq=1.

69. Weiner, Jonathan “Darwin at the Zoo: Did humans invent right and wrong,
or are these feelings part of the inheritance from our primate ancestors?’
scientificamerican.com. Dec 1, 2006. Retrieved Mar 16, 2020. https://www.
scientificamerican.com/article/darwin-at-the-zoo/.

70. Darwin, C. Letter to cousin Fox, June, 1838. In Poulton, Edward B. Charles
Darwin and the Theory of Natural Selection (London: Cassel, 1896) Ch. 4,
p. 29. Darwin Online, darwin-online.org.uk/ http://darwin-online.org.uk/
content/frameset?pageseq=208& iteml D=A 334& viewtype=side.

71. Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 28. As
recorded by Darwin in Notebook D.; “Darwin and Malthus’ pbs.org.
Accessed Mar 16, 2020. https://www.pbs.org/wgbh/evolution/
library/02/5/1_025 01.html.

72. Darwin. The Autobiography of, p. 120.

73. “Timeline of thelife of Charles Robert Darwin,” darwin-online.org. Accessed
Feb 24, 2020. http://darwin-online.org.uk/timeline.ntml.; Berra, blog.oup.
com.

74. Scottish grain merchant and farmer Patrick Matthew (1790-1874) wrote an
“early description of evolution by natural election in a book on forestry in
1831 It “bore similarities to several concepts “given in the 1858 Darwin-
Wallace joint announcement. “Matthews's brief statement is mostly con-
tained in the appendices and addendum of his 1831 book, On Naval Timber
and Arboriculture.” Whether Darwin or Wallace knew of Matthew’s work is
unknown. After he published the first edition of the Origin of Species in
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work in subsequent editions. Sources: Rafferty, John p. “Patrick Matthew:
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76. Darwin. The Autobiography of. Ed: Nora Barlow, p. 49.

Nora Barlow writes: “ Erasmus Darwin wrote of sexua selection: — ‘The
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tion.” Source: Darwin. The Autobiography of, Ed: Nora Barlow. Appendix,
Part One, p. 151.

77. Herbert, Sandra. ed. The Red Notebook of Charles Darwin, p. 28.
78. Darwin. The Autobiography of, p. 120.
79. Darwin, The Essay of 1844. p. 64.

80. Ibid, p. 66.
81. In his Essay of 1844, Darwin writes: “As by our theory, all mammifers
[mammals] must have descended from the same parent stock . . .” This is

revolutionary! We are mammals. Source: Darwin, The Essay of 1844. p. 193.

82. Darwin, C. “Letter to J. D. Hooker,” Jan 11, 1844. DCP-LETT-729. darwin-
project.ac.uk https://www.darwinproject.ac.uk/letter/DCP-LET T-729.xml.

Hooker had identified Darwin's plant specimens from the Galapagos
Islands, like mockinghirds, as also unique to the archipelago, some unique to
individual islands.

83. “Anne Krauss: How Do You Solve a Problem Like Marine Debris? August
24, 2018 NOAA Teacher at Sea Blog. https://noaateacheratsea.blog/tag/
shark-red-snapper-longline-survey-leg-2/.

84. Darwin. The Autobiography of, p. 117.

85. “Darwin in letters, 1851-1855: Death of a daughter” darwinproject.ac.uk.
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terddarwins-life-letters/darwin-letters-1851-1855-death-daughter. Retrieved
Aug 31, 2021.

88. Darwin. The Autobiography of, p. 121.

On May 1, Lyell wrote to Darwin: “I wish you would publish some small
fragment of your data pigeonsif you please & so out with the theory & let it
take date — & be cited — & understood.” Sources. Desmond, Adrian;
Moore, James. pp. 434-438;

Lyell, C. “Letter to Charles Darwin” 1-2 May 1856. DCP-LETT-1862.
darwinproject.ac.uk. Retrieved Jan 9, 2020. https.//www.darwinproject.
ac.uk/letter/DCP-LETT-1862.xml.; Darwin, C. “Letter to Charles Lyell” 3
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ject.ac.uk. Retrieved Jan 11. 2020. https://www.darwinproject.ac.uk/
letter/?docl d=lettersy DCP-LETT-2125.xml.; Darwin. The Autobiography of,
p. 121.

Grey had been corresponding with Darwin on “similarities between many
eastern Asian and eastern North American plants” Source: Wen, Jun.
“Evolution of Eastern Asian and Eastern North American Disjunct
Distributions in Flowering Plants’. Annual Review of Ecology and
Systematics.” (1999) 30: pp. 421-455.; “Gray’s work in this area gave sig-
nificant support to Darwin’s theory of evolution and is one of the hallmarks
of Gray's career.” Source: Dupree, A. Hunter (1988). Asa Gray, American
Botanist, Friend of Darwin. (Batimore, MD: Johns Hopkins University
Press, 1988) pp. 251-252, 258259, 413-414.

90. Desmond, Adrian; Moore, James. pp. 453-454.

91. Darwin, C. “Letter to Asa Gray” 5 Sept 1857. DCP-LETT-2136. darwinpro-
ject.ac.uk. Retrieved Jan 10, 2020. https.//www.darwinproject.ac.uk/letter/
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Owen later wrote a scathing 46-page anonymous critique of the Origin of
Soecies which appeared in the highly regarded Edinburgh Review in April,
1860. Source: Owen, Richard. “Review of Darwin’s Origin of Species,
Edinburgh Review, 3 (April 1860): 487-532. Published anonymously.
Accessed from Darwin Online. http://darwin-online.org.uk/. On Jan 14,
2020.

49. Ayala, britannica.com.

Hodge saw Darwin’s theory as “far more atheistic than that of his prede-
cessor Lamarck.”

50. Herschel footnote to draft of Physical Geography, January 1861. Ascited in
Darwin, Francis, Seward, Albert Charles eds. More letters of Charles

GRBR

b4592_Endnotes.indd 658 @ 01-Sep-22 9:48:04 AM


https://www.darwinproject.ac.uk/letter/DCP-LETT-771.xml
https://www.darwinproject.ac.uk/letter/DCP-LETT-771.xml
https://www.darwinproject.ac.uk/letter/?docId=letters/DCP-LETT-1924.xml;query=1856;brand=default
https://www.darwinproject.ac.uk/letter/?docId=letters/DCP-LETT-1924.xml;query=1856;brand=default

9°x6” b4592 mic Roots

Endnotes 659

Darwin: arecord of hiswork in a series of hitherto unpublished letters. Vol.
1. (London, UK: Murray, 1903) p. 191.

51. Darwin, The Autobiography of, p. 76.

52. Henslow, John Stevens. “Letter from Professor Henslow,” Macmillan’s
Magazine, 3: 336. Letter dated January 1861. https://books.google.com/boo
ks?id=cyQglDatmVwC& dg=editions;L CCN08020433& pg=PA 336& hl=en
#v=onepage& q& f=false.

“[1] refused to alow that he [Darwin] was guided by any but truthful
motives,” Henslow wrote in a letter to J. D. Hooker, “and declared that he
[Darwin] himself believed he was exalting & not debasing our views of a
Creator, in attributing to him a power of imposing laws on the Organic
World . . " Source: Henslow, J. S. “Letter to J. D. Hooker” May 10, 1860.
DCP-LETT- 2794. darwinproject.ac.uk. Retrieved Jan 16, 2020. https:/
www.darwinproject.ac.uk/letter/DCP-LETT-2794.xml.

53. “Essays & reviews by Asa Gray” darwinproject.ac.uk. https://www.darwin-
project.ac.uk/commentary/religion/essays-reviews-asa-gray; Moore, Randy.
Evolution in the Courtroom: A Reference Guide. (Santa Barbara, CA: ABC-
CLIO, 2002) pp. 125, 307. Gray’s essays appeared in “American magazines
such as Atlantic Monthly and The Nation.”

54. Lyell, Charles. “Letter to C. Darwin” Oct 3, 1859. Letter DCP-LETT-2501.
darwinproject.ac.uk. Retrieved Apr 3, 2020. https://www.darwinproject.ac.uk/
letter/DCP-LETT-2501.xml.; “ Publication of Darwin’'s theory” wikipedia.org.
Accessed April 3, 2020. https://en.wikipedia.org/wiki/Publication_of _
Darwin%27s_theory.

There was no official comment from the Vatican for several decades. In
1860 a council of the German Catholic bishops pronounced the belief that
“man as regards his body, emerged finally from the spontaneous continuous
change of imperfect nature to the more perfect, is clearly opposed to Sacred
Scripture and to the Faith.” Source: Harrison, Brian W. “Early Vatican
Responses to Evolutionist Theology,” Living Tradition, Organ of the Roman
Theological Forum, May 2001.

55. Watson, H. C. “Letter to Charles Darwin” Nov 21, 1859. DCP-LETT-2540.
darwinproject.ac.uk. Retrieved Jan 12, 2020. https://www.darwinproject.
ac.uk/letter/?docl d=letters/ DCP-L ET T-2540.xml;query=watson%20t0%20
darwin;brand=defauilt.

56. “Martineau, Harriet,” cosimobooks.com. Retrieved April 4, 2020. http://
cosimobooks.com/classics_author.php?author=4340.

57. Kingsley, Charles. “Letter to Charles Darwin” Nov 18, 1859. DCP-
LETT-2534. darwinproject.ac.uk. Retrieved Jan 11. https://www.darwinpro-
ject.ac.uk/letter/DCP-LETT-2534.xml.

b4592_Endnotes.indd 659 @ 01-Sep-22 9:48:04 AM


https://books.google.com/books?id=cyQg1DatmVwC&dq=editions:LCCN08020433&pg=PA336&hl=en#v=onepage&q&f=false
https://books.google.com/books?id=cyQg1DatmVwC&dq=editions:LCCN08020433&pg=PA336&hl=en#v=onepage&q&f=false
https://books.google.com/books?id=cyQg1DatmVwC&dq=editions:LCCN08020433&pg=PA336&hl=en#v=onepage&q&f=false
https://www.darwinproject.ac.uk/letter/DCP-LETT-2501.xml
https://www.darwinproject.ac.uk/letter/DCP-LETT-2501.xml
https://en.wikipedia.org/wiki/Publication_of_Darwin%27s_theory
https://en.wikipedia.org/wiki/Publication_of_Darwin%27s_theory
https://www.darwinproject.ac.uk/letter/?docId=letters/DCP-LETT-2540.xml;query=watson%20to%20darwin;brand=default
https://www.darwinproject.ac.uk/letter/?docId=letters/DCP-LETT-2540.xml;query=watson%20to%20darwin;brand=default
https://www.darwinproject.ac.uk/letter/?docId=letters/DCP-LETT-2540.xml;query=watson%20to%20darwin;brand=default

b4592 mic Roots 9”°x6”

660  Cosmic Roots

58. Astold by Huxley in aletter to afriend. Source: Desmond & Moore, p. 488.

59. T. H. Huxley, 1863. Darwin told Huxley he was his “good & kind agent for
the propagation of the Gospel ie the Devil’s gospel.” Darwin, C. “Letter to
Huxley” Aug 8, 1860. DCP-LETT-2893. darwinproject.ac.uk. Retrieved Jan
14, 2020. https://www.darwinproject.ac.uk/letter/?docl d=letters/ DCP-LETT-
2893.xml;query=darwin%20t0%20huxley%208%20aug%?20
1860;brand=default.

60. Huxley, T. H. “Letter to Dyster” Jan 30, 1859. [HP 15.106] mathcs.clarku.
edu. Refrieved Jan 11, 2020. https://mathcs.clarku.edu/huxley/letters/59.
html.
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Remember what a good wife you have been to me — Tell all my children to
remember how good they have been to me” Source: Darwin, Emma.
“Reminiscences of Charles Darwin’s last years,” (1882) darwin-online.org.
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mix or blend but segregate in the formation of the sex cells, or gametes.”
Source: Ayala, Francisco J. and Fitch, Walter M. “ Genetics and the Origin of
Species: An introduction” Proc. Natl. Acad. Sci, USA Vol. 94, p. 7691, July
1997.

Mendel describes his process of artificial fertilization in his 1865 paper:
“the bud is opened before it is perfectly developed, the keel is removed, and
each stamen carefully extracted by means of forceps, after which the stigma
can at once be dusted over with the foreign pollen.”

4. Ayada, britannica.com.; “The Gene: An Intimate History,” pbs.org. Aired
April 7, 2020. https:.//www.pbs.org/show/gene/.; Luykx, Peter, Critique of
Cosmic Roots draft. Email of Aug 26, 2020.

5. Fleischman, asch.org. The only published response to Mendel’s seminal
paper on inheritance was from Swiss botanist Karl van N&gli who wrote a
negative review.

6. Fleischman, asch.org.

7. “Darwin in letters, 1866: Survival of the fittest,” darwinproject.ac.uk.
Accessed April 24, 2020. https://www.darwinproject.ac.uk/letters/darwins-
life-letters/darwin-| etters1866-survival -fittest.

Darwin sent a letter to Asa Gray on 16 April [1866] which he ended: “I
can hardly yet realise the grand, magnificent fact that Slavery is at end in
your country.” Source: Darwin, Charles. “Letter to J. D. Hooker” Feb. 1,
1871. Letter DCP-LETT-7471. darwinproject.ac.uk. https://www.darwinpro-
ject.ac.uk/letter/DCP-LETT-7471.xml. Retrieved Apr 4, 2020.

8. “Inheritance,” Darwin Correspondence Project, darwinproject.ac.uk https.//
www.darwinproject.ac.uk/commentary/evol ution/inheritance

9. Feischman, asch.org. An excellent summation of Mendel’s inheritance laws
is given in: “Gregor Mendel (1822-1884) publishes ‘ Experiments in Plant
Hybridisation, establishing basic laws of inheritance” genomenetwork.org.
http://www.genomenewsnetwork.org/resources/timeline/1866_Mendel.php.

10. Their mathematical studies confirmed that “ natural selection acting cumula-
tively on small variations could yield major evolutionary changes in form
and function.” Source: Ayala, britannica.com.

11. Ayala, britannica.com. The “continuous variation (in such characteristics as
body size, number of eggslaid, and the like) could be explained by Mendel’s
laws.” Ayalatells us. “Dobzhansky’s 1937 book Genetics and the Origin of
Soecies may be considered the most important landmark in the formulation
of what came to be known as the synthetic theory of evolution. It had an
enormous impact on naturalists and experimental biologists, who rapidly
embraced the new understanding of the evolutionary process as one of
genetic change in populations.”
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12. Gibran, Kahlil (1883-1931). “On Children,” poets.org. https://poets.org/
poem/children-1. Retrieved Sept 2, 2021.

13. Pray, nature.com.

14. Ayala, britannica.com.; Pray, nature.com

Ayala writes: “This information determines the sequence of amino acid
building blocks of protein molecules, which include, among others, struc-
tural proteins such as collagen, respiratory proteins such as hemoglobin, and
numerous enzymes responsible for the organism's fundamental life
processes.”

Pray writes: “Watson and Crick’s discovery was also made possible by
recent advances in model building, or the assembly of possible three-dimen-
sional structures based upon known molecular distances and bond angles, a
technique advanced by American biochemist Linus Pauling.”

15. Molecular Cell Biology. nchi.nlm.nih.gov.; Pray, nature.com.

“Each DNA molecule is along double helix that resembles a spira stair-
case containing millions of steps. The steps of the staircase consist of pairs
of four types of molecules called bases (nucleotides). In each step, the base
adenine (A) is paired with the base thymine (T), or the base guanine (G) is
paired with the base cytosine (C). Each extremely long DNA molecule is
coiled up inside one of the chromosomes.” Source: Finegold, merckmanuals.
com.

“Information is coded within DNA by the sequence in which the bases
(A, T, G, and C) are arranged. The code is written in triplets. That is, the
bases are arranged in groups of three. Particular sequences of three basesin
DNA code for specific instructions, such as the addition of one amino acid
toachain . . . the sequence of amino acids in a protein is determined by the
order of triplet base pairs in the gene for that protein on the DNA molecule.
The process of turning coded genetic information into a protein involves
transcription and translation.” Source: Finegold, merckmanuals.com.

16. Ayala, britannica.com.; Pray, nature.com.

17. Cadwell, discovermagazine.com.; “Homeotic gene,” britannica.com.

18. Caldwell, discovermagazine.com.

19. “The role of homeotic genes in embryonic development was elucidated by
American geneticists Edward B. Lewis and Eric F. Wieschaus and German
geneticist Christiane Nisslein Volhard. These researchers shared the 1995
Nobel Prize for Physiology or Medicine for their discoveries.” Source:
“Homeotic gene,” britannica.com.

20. Of course, there are more parts to each living cell than DNA. Plant and ani-
mal cell nuclei contain RNA, proteins, chromatin, nucleoplasm, nuclear
pores, and the nuclear envelop. Outside the nucleus are the cell membrane,
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cytoplasm, endoplasmic reticulum, ribosomes, mitochondria, lysosomes,
vacuoles, and Golgi body. Plant cells aso have a cell wall and chloroplasts.
Lysosomes are rare in plant cells. Source: “Cell Parts’ easternlocal.com.
https.//www.easternl ocal .com/userfiles/251/Cl asses/8643/Cel 1 %620Parts%20
Notes.pdf.

The central dogma of life can be defined in a fairly simple way: DNA
makes RNA, which in turn makes proteins.” Source: “Biology for Majors’
Lumen. https://courses.lumenl earning.com/wm-biology1/dna-rna-proteins/
Retrieved Dec 1, 2020.

21. Cotoia, Alicia. “DNA Replication” biologydictionary.net. Jun 1, 2020.
https.//biologydictionary.net/dna-replication/. Retrieved Sept. 8, 2020.

22. Darwin, On the Origin of Species, Chapter 5: Laws of Variation, Summary.

23. Mutation was “discovered,” more specifically verified experimentally in
1933 by American evolutionary biologist Thomas Hunt Morgan. Source:
“Chromosomes, Mutation, and the Birth of Modern Genetics: Thomas Hunt
Morgan.” evolution.berkeley.edu. https://evolution.berkeley.edu/evolibrary/
article/0_0_0O/history_18. Retrieved Jun 18, 2021.

“The other key drivers of evolution are inheritance (not always by
Mendel's laws; e.g., bacteria also evolved) and differential survival and
reproduction (natural selection).” Source: Luykx, Peter. Critique of Cosmic
Roots draft. Email of Aug 26, 2020.

24. “What is a gene mutation and how do mutations occur?’ ghr.nlm.nih.gov.;
Finegold, merckmanuals.com.

25. Molecular Cell Biology. nchi.nlm.nih.gov.; Viruses cause more somatic
mutations, whereas the other exposures cause more germinal mutations.
Source: Walsh, Nicole. Review of draft Chapter 29. Email to author. Oct 23,
2020.

26. “What is a gene mutation and how do mutations occur?’ ghr.nlm.nih.gov.;
“Glossary: Point mutation” Rosalind.info. Accessed April 6, 2020. http://
rosalind.info/glossary/point-mutation/.

The probability of point mutation varies with the DNA base molecule
affected.

27. What is a gene mutation and how do mutations occur? ghr.nim.nih.gov.

28. Finegold, merckmanuals.com. Finegold writes: “ Cells acquire their very dif-
ferent appearances and functions because different genes are expressed in
different cells (and at different timesin the same cell). Theinformation about
when a gene should be expressed is also coded in the DNA . . . The mecha
nism by which genes control each other is very complicated and still poorly
understood.”
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29. Finegold, merckmanuals.com. Mutation can also occur “in the fertilized egg
shortly after the egg and sperm cells unite. Source: What is a gene mutation
and how do mutations occur? ghr.nlm.nih.gov.

30. Loewe, nature.com.

31. Finegold, merckmanuals.com.: Ayala, britannica.com.

Mutations in DNA are “very rare” and the overwhelming majority of
mutations have very small effects. They can be “beneficial, harmful, or neu-
tral.” Most non-neutral mutations are harmful and “many mutations interact
with each other.” Evolutionary change is generally based on the accumula-
tion of many mutations with small effects’ over a number of generations.
Source: Loewe, nature.com.

32. Carlin, J. L. “Mutations Are the Raw Materidls of Evolution.” Nature
Education Knowledge 3(10):10. (2011). https://www.nature.com/scitable/
knowledge/library/mutations-are-the-rawmaterial s-of -evol ution-17395346/.

J. L. Carlin writes: “Mutations generally fall into two types: point muta-
tions and chromosomal aberrations. In point mutations, one base pair is
changed . . . Chromosomal aberrations are larger-scale mutations that can
occur during meiosis[atype of cell division that resultsin four daughter cells
each with half the number of chromosomes of the parent cell] in unequal
crossing over events, slippage during DNA recombination or due to the
activities of transposable events. Genes and even whole chromosomes can be
substituted, duplicated, or deleted due to these errors.”

33. “Genetics vs. Genomic Fact Sheet,” National Human Genome Research
Institute. genome.gov Sept 7, 2018. https.//www.genome.gov/about-genom-
ics/fact-sheets/Genetics-vs-Genomics#: ~:text=Al1%20human%20
beings%20are%2099.9,about%20the%20causes¥%200f %20di seases.
Accessed May 28, 2021.

“Gene estimates fluctuate a bit as some sequences are newly discovered to
be genes, while other sequences are discovered not to be genes after all.”
Source: Luykx, Peter, Critique of Cosmic Roots draft. Email of Aug 26,
2020.

34. Angelou, Maya, The Complete Collected Poems. https://www.goodreads.
com/quotes/285511-we-are-more-alike-my-friends-than-we-are-unalike.

35. “What does it Mean to be Human: Chicken, Chimpanzees and You — What
Do They Have in Common?’ Smithsonian Museum of Natural History,
humanorigins.si.edu. April 3, 2020. https://humanorigins.si.edu/education/
fun-facts/chi ckens-chimpanzees-and-you-what-do-they-have-common. “All
modern humans are 99.9% similar to one another in the part of the human
genome that codes for proteins.”

36. “Educator Guide, Grades 5-12,” humanorigins.si,edu.
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37. Pontzer, H. (2012) Overview of Hominin Evolution. Nature Education
Knowledge 3(10):8. https://www.nature.com/scitable/knowledge/library/
overview-of-hominin-evolution-89010983/. Retrieved April 12, 2020.

38. “Educator Guide, Grades 5-12,” humanorigins.si,edu.

39. “Homo: Hominid Genus,” britannica.com.; Adhikari, Saugat. “The 7
Homo Species Close to Present Humans That Existed on the Earth,” ancien-
thistorylists.com. April 2, 2019. https://www.ancienthistorylists.com/
peopl &/ 7-homo-speci es-cl ose-present-human-existed-earth/ .

Tuttle, Russell Howard, Williams, Frank L'Engle and Trinkaus, Erik.
“Neanderthal.” Encyclopedia Britannica, britannica.com. Feb 6, 2020,
https.//www.britannica.com/topic/Neanderthal. Retrieved April 7, 2020.

We humans are classified as follows: Domain: Eukarya — Membrane-
bound organelles, including a nucleus containing genetic material. Others are
Bacteria (originally called Eubacteria), and Archaea; Kingdom: Animalia
— Others are Prokaryotae, Protoctista, Fungi, and Plantae; Phylum:
Chordata — includes the vertebrates (subphylum Vertebrata), the most
highly evolved animals, as well as two other subphyla — the tunicates (sub-
phylum Tunicata) and cephalochordates (subphylum Cephalochordata).
Class. Mammalia (mammals); Order: Primates — also includes lemurs,
lorises, tarsiers, monkeys, and apes; Family: Hominidae — one of the two
living families of the ape superfamily Hominoidea, the other being the
Hylobatidae (gibbons). Hominidae includes the great apes — that is, the
orangutans, gorillas, and chimpanzees and bonobos — as well as human
beings; Genus: Homo — Together with modern humans, the genus includes
the extinct species H. habilis, H. erectus, H heidelbergensis, aswell as the
H. neanderthalensis, the early form of Homo sapiens called Cro-Magnon,
and the enigmatic H. naledi; Species. Homo Sapien. Sources. “Homo:
Hominid Genus’ britannica.com.; “A classification of living organisms,”
Encyclopedia Britannica, britannica.com. https://www.britannica.com/sci-
ence/taxonomy/A-classification-of-living-organisms. Retrieved Jan 19.
2020.

Neanderthals roamed Europe “for several hundred thousand years . . .
they mysteriously died out about 30,000 years ago, roughly around the
same time that modern humans arrived in Europe.” It seems they interbred
with us. Genomic analysis indicates that “most Europeans and Asians
have approximately 2 percent Neanderthal DNA.” Source: “Why Am |
Neanderthal?” Genographic Project, nationalgeographic.com. https://geno-
graphic.national geographic.com/neanderthal /. Accessed Mar 27, 2020.

40. “Educator Guide, Grades5—12" humanorigins.si,edu. “Homo sapienslikely
first left Africa because of a sudden cooling of Earth’s climate between
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60,000 and 70,000 years ago. During the cooling, the human population
amost went extinct, with perhaps fewer than 10,000 individuals alive at one
point. Source: Tuttle, britannica.com.

41. Tuttle, britannica.com.

42. McHenry, Henry; Johanson, Donald C. “Australopithecus: Fossil Hominin
Genus,” britannica.com. Accessed April 10, 2020. https://www.britannica.
com/topic/Austral opithecus/Austral opithecus-afarensis-and-Au-garhi.

“Members of Austral opithecus were similar to modern humansin that they
were bipedal (they walked on two legs), but, like apes, they had small brains.
Their canine teeth were smaller than those found in apes, and their cheek
teeth were larger than those of modern humans.”

43. Than, Ker. “What is Darwin’'s Theory of Evolution?’ livescience.com. Feb.
27, 2018. https://www.livescience.com/474-controversy-evolution-works.
html.; Ayala, britannica.com. Francisco Jose.

44, Ayala, britannica.com.

45, O'Neil, Dennis. palomar.edu.

“Bacteriadon’t die, nor do many single-celled organisms.” Source: Luykx,
Peter, Critique of Cosmic Roots draft. Email of Aug 26, 2020.

46. Darwin, Charles, On the Origin of Species, chapter XI1I1: “Mutual Affinities
of Organic Beings. Morphology: Embryology: Rudimentary Organs,” pp.
434-5.

47. “Evidence for Evolution,” kkanacademy.org.

“Whales breathe air like we do. They have pregnancies like we do, give
birth to live young, nurse with milk, maintain a high body temperature. All
there are mammalian things” Source: “When Wales Walked: Journey into
Time” PBS (TV Show) "20009.

48. Thefossil record will likely never be complete. “Most organisms never fos-
silize, and even the organisms that do fossilize are rarely found by humans.”
Source: “Evidence for Evolution,” kkanacademy.org.

49. “Evidence for Evolution,” kkanacademy.org. https.//www.khanacademy.org/
science/biol ogy/her/evol ution-and-natural -sel ection/a/lines-of evidence-
for-evolution.

Viruses also exhibit resistance to vaccines in subsequent generations.
However, “most biologists do not consider viruses as organisms.” Source:
Luykx, Peter, Critique of Cosmic Roots draft. Email of Aug 26, 2020.

50. Darwin. The Essay of 1844. p. 247.

51. “Early Evolution and Development: Ernst Haeckel,” evolution.berkel ey.edu.
Retrieved Jan 19, 2020. https://evolution.berkeley.edu/evolibrary/arti-
cle/0_0_O/history_15.; Evidence for Evolution” kkanacademy.org. Ivana —
Science trainee writes. “Embryonic stages of al chordates and even
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invertebrates are the same. As foetus grows it slowly develops different
features”

52. Miller, Brandon. “Top 10 Useless Limbs (and Other Vestigial Organs),”
livescience.com. Feb. 9, 2005. https://www.livescience.com/11317-top-
10-useless-limbsvestigial-organs.html.; “Evidence for Evolution,” kkanacad-
emy.org.

53. Gonzalez, Robbie. “10 Vestigial Traits You Didn’t Know You Had,” i09.giz-
modo.com. Aug. 15, 2011. https://io9.gizmodo.com/10-vestigial-
traits-you-didnt-know-you-had-5829687.; Miller, Brandon. “Top 10 Useless
Limbs (and Other Vestigial Organs),” livescience.com. Feb. 9, 2005. https:/
www.livescience.com/11317-top-10-usel ess-limbs-vestigial -organs.html .

“In plant eating vertebrates,” Miller tells, us, “the appendix is much larger
and its main function is to help digest alargely herbivorous diet. The human
appendix . . . does not directly assist digestion. Biologists believe it is a ves-
tigial organ left behind from a plant-eating ancestor.”

54. Hurst, Laurence D. “Human Evolution Is Still Happening — Possibly Faster
Than Ever,” Getpocket.com. Accessed April 10, 2020. https.//getpocket.com/
explore/item/human-evol utionis-still-happening-possibly-faster-than-
ever?utm_source=pocket-newtab%3Futm_source%3Dfbsynd& fbclid=IwA
ROEK NWERIL agM 81-RX PPgf 74jvptTn9mDj zyxwryr-ntPQ4VKEh_V5iY 4.

55. Hurst writes: “We still don't fully understand why fast evolution happens to
some genes but not others. Originally thought to be the result of natural
selection exclusively, we now know this isn’'t always true” See: Gdltier,
Nicolas; Duret, Laurent. “Adaptation or biased gene conversion? Extending
the null hypothesis of molecular evolution” Trends in Genetics Vol. 23,
Issue 6, Jun 2007. 273-277. https://www.sciencedirect.com/science/article/
abs/pii/S0168952507001138.

56. Darwin, Charles. On the Origin of Species, Introduction, p. 6. Ever the hon-
est scientist, Darwin cites the problems he sees with his theory in a full
chapter of the book. He refutes a number of arguments by critics, and admits
to having no answer to others.

57. Darwin, Charles. “Letter to J. D. Hooker” Feb. 1, 1871. Letter DCP-
LETT-7471. darwinproject.ac.uk. Retrieved Apr 4, 2020. https://www.dar-
winproject.ac.uk/letter/DCP-LETT7471.xml.

58. Ayala, britannica.com. Ayala writes: “ Seeking to ascertain evolutionary rela-
tionships between particular organisms and the events of evolutionary his-
tory, as well as to explain how and why evolution takes place — are still
matters of active scientific investigation . . . Some conclusions are well estab-
lished . . . [such as] that natural selection, the process postulated by Darwin,
explains the configuration of such adaptive features asthe human eye and the
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wings of birds. Many matters are less certain, others are conjectural, and still
others remain completely unknown.”

59. Tuttle, britannica.com.

60. Ayala, britannica.com.; The Pope's encyclical was Humani generis (1950;
“Of the Human Race”)

61. The teaching of evolution is “banned from many schools and colleges in
most Muslim countries because it is thought to contradict Islamic teachings.
Saudi Arabia, Oman, Algeria and Morocco have banned the teaching of evo-
Iution completely. In Lebanon, evolution was removed from the curriculum
because of religious pressure. In Jordan, evolution istaught within areligious
framework. In Egypt and Tunisia, evolution is presented as an unproven
hypothesis.” Source: Alassiri, M. Evolution is the disguised friend of Islam.
Nat Hum Behav 4, 122 (2020). https://doi.org/10.1038/s41562-019-0771-7.
Retrieved Jul 1, 2021.

62. “Opposition to the teaching of evolution in the United States can largely be
traced to two movements with 19th-century roots, Seventh-day Adventism
and Pentecostalism.” Source: Ayala, britannica.com.

63. Ayala, britannica.com.

64. Adams, Noah. npr.org.

65. “Joe Mendi The Gentleman Chimpanzee Made America Swoon in the 1920s
(Photos)” huffpost.com.; “Monkey Trial,” PBS American Experience, pbs.
org. http://www.pbs.org/wgbh/amex/monkeytrial. Accessed 24 April 2004.
As cited in: “The Scopes trial: State v. John Scopes (‘ The Monkey Tria’),
July1925” mt-oceanography.info  https://www.mtoceanography.info/
sciencet+society/lectures/illustrations/lecture25/scopestrial 1.html - Accessed
Mar 29, 2020.

Tennessee's anti-evolution statute was introduced in 1925 by state repre-
sentative John Washington Butler, the so-called “Butler Act.” The Tennessee
statute prohibited the teaching of “any theory that denies the story of the
Divine Creation of man as taught in the Bible.” It also prohibited teaching
“that man has descended from a lower order of animals. Source: Adams,
Noah. npr.org.; Ayala, britannica.com.

Fundamentalist orator William Jennings Bryan joined the prosecution of
John T. Scopes, a Dayton, Tennessee high-school teacher. The American
Civil Liberties Union (ACLU) had been searching for a public-school
teacher who would testify in court that he or she had taught evolution.

66. “Scopes Tria,” history.com. The technicality: the jury, not the judge, should
have set the fine.

67. lbid.
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ple: Powell, Kendall “How biologists are creating life-like cells from
scratch” Nature 563, 172-175 (2018) https.//www.nature.com/articles/
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Appendix C

1. Fowler, physics.virginia.edu. Michael Fowler points out that Newton drew
his mountain “impossibly high, no doubt for clarity of illustration. A satellite
launched horizontally from this height would be far above the usual shuttle
orbit, and go considerably more slowly than 18,000 miles per hour.”

2. Thiscircular orbit is asimplification here. Newton worked out the dynamics

of gravity for elliptical orbits, taking into account the Conservation of

Energy and the Conservation of Angular Momentum. An excellent detailed

lay explanation of Newton’s (and Einstein’s) description of planetary motion

is given by John Archibald Wheeler in A Journey into Gravity and Spacetime

(New York: Freeman, 1999) pp. 168-179.

Fowler, physics.virginia.edu.

4. Themodern value for the mean orbital velocity of the Moon is 1.022 km/sec.
Its maximum orbital velocity is 1.082 km/sec (at perigee). Its minimum is
0.970 km/sec (at apogee). Source: David R. Williams, David R. “Moon Fact
Sheet” gsfc.nasa.gov. Jan 13, 2020. https://nssdc.gsfc.nasa.gov/planetary/
factsheet/moonfact.html. Retrieved Dec 17, 2020.

5. Schutz, p. 27.

6. Christie, “Annus Mythologicus,” thonyc.wordpress.com.; Westfall, jstor.org.
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2. “The Portsmouth Papers: The Newton Project,” newtonproject.sussex.ac.uk.

3. Rich. “Newton’s time-wasting search for the one true religion, and the date
of the second coming.” Sept. 22, 2017 Amazon review of Priest of Nature:
The Religious World of Isaac Newton by Raob lliffe, (Oxford U. Press, 2019)
https://www.amazon.com/gp/customer-reviews/RUFCGQOQNHPL N/
ref=cm_cr_arp_d_viewpnt?ie=UTF8& ASIN=0190931590#RUFCGQOQN
HPLN.

4. Christianson, p. 255.

Ibid, pp. 252, 261.

6. lbid, p. 337.

Stephen D. Snobelen. Assistant Professor. of History of Science and
Technology at the University of King's College, Halifax, tells us that in
Newton's “General Scholium,” an essay appended to the Principia, “only a
select few recognized the attack on the doctrine of the Trinity in the fourth
through sixth paragraphs (which was precisely Newton's aim). The General

o
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Scholium is constructed much like a Russian doll and, accordingly, restricts
access to its ultimate meaning.”

“In his footnote on God (added to the 1726 edition to the General
Scholium” of the Principia), Newton refers to two scriptural texts — one
from the Old Testament and one from the New Testament — that use the
term “God” of Hebrew magistrates. By using John 10:35, in which Christ
appears to be claiming that he is “God” in a similar official or honorary
sense, Newton is hinting at what is explicit in his private manuscripts: only
the Father is God, Christ is the Son of God, but not ontologicaly God.”
Source: Snobelen, newtonprojectca.files.wordpress.com.

7. Christianson, pp. 252, 576.

8. “The Royal Society Supports Newton in the Dispute with Leibniz over
the Invention of the Calculus,” historyofinformation.com. https://www.
historyofinformation.com/detail.php?id=1726.

9. The Philosophical Transactions of the Royal Society of London from their
correspondence in 1665 to the year 1800. Ed. Charles Hutton, George Shaw,
and Richard Pearson. Vol VI from 1713 to 1723. (London: Baldwin, 1809)
pp. 148, 602.; Newton, Isaac. The Correspondence of Isaac Newton, 7 v.,
edited by H. W. Turnbull, J. F. Scott, A. Rupert Hall, and Laura Tilling,
Cambridge University Press, 1959-1977. VI, p. 455. A cited in Blank, Brian
E. Review of The Calculus Wars: The Calculus Wars: Newton, Leibniz, and
the Greatest Mathematical Clash of All Time by Jason Socrates Bardi.
semanticscholar.org (Basic Books, 2007) https.//pdfs.semanticscholar.org/97
da/7997dd8753b93a794 7df cf 36ef e5al111b019.pdf .

10. “Who Invented Calculus. Newton or Leibniz?" thegreatcoursesdaily.com.
Dec 15, 2016. https://www.thegreatcoursesdaily.com/invented-cal culus-
newton-leibniz/.

11. Bradley, Emri. “Importance of Calculus,’” pankpages.com. Apr 25, 2019.
https://www.pankpages.com/importance-of-calculug/. Retrieved Jan 25,
2021.

12. “Why is calculus important?’ socratic.org. https.//socratic.org/questions/why-
is-calculus-important. Retrieved Jan 25, 2021.; “The History of Calculus,
marktomforde.com.  https://marktomforde.com/academic/miscellaneous/
calculus-history/cal chistory.html. Retrieved Jan 25, 2021.
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2. “In June 1861 physicist William Thomson asked John Phillips how geolo-
gists felt about Darwin’s ‘prodigious durations for geological epochs.” and
mentioned his own preliminary calculation that the Sun was 20 million years
old, with the Earth at most 200 to 1,000 million years old. Phillips discussed
his own published view that stratified rocks went back 96 million years, and
dismissed Darwin’s original estimate that the Weald had taken 300 million
years to erode. In September 1861 Thomson produced a paper ‘On the age
of the Sun’s heat’ which estimated that the Sun was between 100 and 500
million years old, and in 1862 he used assumptions on the rate of cooling
from amolten condition to estimate the age of the Earth at 98 million years.
The dispute continued for the rest of Darwin's life. Source: Thomson,
William. (1864). “On the secular cooling of the earth,” read 28 April 1862.
Transactions of the Royal Society of Edinburgh, 23, 157-170. Quoted from
en:wikipedia, Reactions to On the Origin of Species.

3. Redd, “How Old Is Earth?’ space.com.; Irving, Michael. “*Molecular clock’
study traces evolution back to ancestor of al life on Earth,” newatlas.com.
Aug 22, 2018. https://newatlas.com/ancestor-all-life-earlier/56003/.
Retrieved Aug 2, 2020.

4, “In the 1960's a world-wide array of seismometers was installed to monitor
nuclear testing, and these instruments revealed a startling geological phe-
nomenon. It showed that earthquakes, volcanoes, and other active geologic
features for the most part aligned along distinct belts around the world, and
those belts defined the edges of tectonic plates.” Source: “History of plate
tectonics,” scecinfo.usc.edu. Aug 13, 1998. http://scecinfo.usc.edu/educa
tion/k12/learn/plate2.htm. Retrieved July 6, 2020.

5. “Continental drift,” nationalgeographic.org.; Van Andel & Murphy, britan-

nica.com.
6. Ibid.
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8. Continental drift,” nationalgeographic.org.; “Pangea” Encyclopedia
Britannica, britannica.com. May 18, 2020. https://www.britannica.com/
place/Pangea. Retrieved September 5, 2021.

9. Van Andel & Murphy, britannica.com.

10. Novacek, pbs.org.; “Marsupial,” sandiegozoo.org. Retrieved Mar 3, 2020.
https://animal s.sandiegozoo.org/animals/marsupial. “The theory of plate
tectonics. . . revealed that the configuration and position of the continents and
oceans are dynamic, rather than static, features of Earth. Oceans grow and
shrink, while continents break into fragments or coal esce into larger masses.”
Source: Ayala, britannica.com.
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Figure 22.2

Figure 23.1

Newton

Figure 24.1

Figure 24.2

Figure 25.1

Newton/
Apple
Figure 25.2

Figure 25.4

Figure 25.5

Locke

In public domain. Telescopic photograph courtesy
of Jan Sandberg, desert astro.com. Drawing from
Galileo Galilei, Siderens Nuncius (1610). As cited in Jane
Houston Jones, “Chasing Galileo -Jupiter and the four
Galilean satellites.” jane.whiteoaks.com.

In public domain. Frontispiece by Stefan Della Bella and
title page of Galileo Galilei’s Dialogue Concerning the Two
World Chief Systems (1632). Published by Giovanni Battista
Landini in Florence. Wikimedia Commons.

In public domain. Barrington Bramley (1992). Copy
of painting by Godfrey Kneller (1689). Institute for
Mathematical Sciences, University of Cambridge. www.
newton.cam.ac.uk/art/portrait html. Wikimedia Commons.
(Modified)

In public domain. Woolsthoorpe Manor, DeFacto. 12 July
2014. Wikimedia Commons.

In public domain. Newton’s Reflecting Telescope. From
David Brewster Menwirs of the Life, Writings, and Discoveries
of Sir Isaac Newton, Vol. 1 (Edinburgh: Thomas Constable,
1855) p. 46, fig. 7. Wikimedia Commons.

In public domain. Photograph by Andrew Dunn. 5 November
2004. www.andrewdunnphoto.com. Wren Library of Trinity
College, Cambridge. Wikimedia Commons.

In public domain. Credit clipart. (Modified)

In public domain. Isaac Newton, A Treatise of the System
of the World, 2nd ed. (London: F. Fayram, 1731) p. 6.
As cited in W. Dean Pesnella “The flight of Newton’s
cannonball” American Journal of Physics 86, 338 (2018);
doi:10.1119/1.5027489. (Modified.)

In public domain. File:Perihelion precession.svg - Wikimedia
Commons Based on Mpfiz. Wikimedia Commons.
(Modified.)

In public domain. NASA, 1986. As cited in https://www.
space.com/19878-halleys-comet.html.

In public domain. Portrait by Godfrey Kneller (1697).
Hermitage Museum, The Winter Palace, room 298.
Wikimedia Commons.
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Laplace

Figure 27.1
Figure 27.2
Figure 27.3

Figure 27.4

Figure 27.5

Darwin

Figure 28.1

Figure 28.2

Figure 28.3

In public domain. Portrait by James Posselwhite (19®
century). www. britannica.com. Wikipedia.

In public domain. Replica in William Herschel Museum,
Bath, England. Mike Young. Wikimedia Commons.

In public domain. NASA.HST ACS image, 2005. NASA, ESA,
and M. Showalter (SETT Institute). Wikimedia Commons.

In public domain. Austrian National Library. Mangus
Manske. Wikipedia.

Creative Commons, University of St. Andrews. As cited
in Daniela Breitman, “Today in Science: Discovery of
Neptune” EarthSky earthsky.org, Sept. 23, 2016. (Modified.)

In public domain. Voyager 2 narrow angle camera. NASA/
JPL-Caltech. Oct 30, 1998.

In public domain. Portrait by George Richmond (1840).
Darwin Museum, Downe-House, Downe, UK. From
Richard Leakey and Roger Lewin. Origins. Wikimedia
Commons.

In public domain. Drawing by R. T. Pritchett (1890). The
Poputar Science Monthly, Vol. 57, p. 87. Reproduction from
Charles Darwin. Journal of researches into the natural history
and geology of various countries visited by H.V.S. Beagle ete. First
Murray illustrated ed. (London: John Murray, 1890), The
Voyage of the Beagle. Wikimedia Commons.

Based on map in public domain. Sémhur, 1 November
2007. Image: Voyage of the Beagle.jpg by Kipala, Samsara,
and Dave Souza from map by WEBMASTER under license
CC-BY-SA. Wikimedia Commons.

In public domain. Left image: Scanned from Richard
Darwin Keynes, The Beagle record: selections from the original
pictorial records and written accounts of the voyage of H.DM.S.
Beagle (Cambridge; New York: Cambridge University Press,
1979) Right image: J. ]. von Tschudi. Project Gutenberg
eBook of Travels in Peru, on the Coast, in the Sierra, Across the
Cordilleras and the Andes, into the Primeval Forests. Ch. IV. (New
York: Barnes, 1854) Lady of Lima. www.gutenberg.org.
October 3, 2008. [Ebook #26745]
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Figure 28.4

Wallace

Figure 29.1

Figure 29.2

Figure 29.3

Figure 30.1

Figure 30.2

Figure 30.3
Figure 31.1

Figure A.3

Figure B.1

Figure B.2

In public domain. Charles Darwin. Nozebook B: Transmutation
of species (1837) p. 36. Darwin Online. Wikimedia Commons.

In public domain. Photograph of Alfred Russel Wallace in
Singapore (1862). James Marchant. A/fred Russel Wallace —
Letters and Reminiscences Vol. 1 (London; New York; Toronto;
Melbourne: Cassell and Company, 1916) Plate between
pp. 36-37. Retrieved October 16, 2005.

In public domain. Cropped and rotated version of
image:Origin of Species.jpg John Murray, Publisher (1859).
Wikimedia Commons.

In public domain. Originally published in The Hornet
magazine. 22 March 1871. Available on University College
London Digital Collections (1886). Wikimedia Commons.

In public domain. Popular Science Monthly Vol. 2. 2 February,
1873.

In public domain. Top image: BruceBlaus. 22 October
2013. Blausen.comstaff (2014) “Medical gallery of Blausen
Medical 2014” Wikiournal of Medicine 1 (2) DOI:10.15347/
wjm/2014.010. Wikimedia Commons. Bottom image: US.
National Library of Medicine. “What is DNA?” MedlinePlus.
https://medlineplus.gov/genetics/understanding/basics/dna/
Image courtesy of shutterstock.com. Biologydictionary.
net, 01 Jun. 2020. https://biologydictionary.net/dna-
teplication/

In public domain. Meyers Konversationslexikon (1888). 4"
Ed. Wikimedia Commons.

In public domain. NASA/WMAP Science Team (c. 2000).
Modified by Cherkash. Wikipedia.
Image courtesy of Craig McConnell, Associate Professor

of Liberal Studies at California State University, Fullerton,
California.

Believed to be in public domain. Arabic numerals -
MacTutor History of Mathematics (st-andrews.ac.uk)

In public domain. Unknown painter of Tiangong Kaiwu
of Ming Dynasty (1637) Hong Kong Museum of History.
Wikimedia Commons.
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Figure E.1 In public domain. As noted by Snider-Pellegrini and Alfred 509
Wegener. jmwatson@usgs.gov. United States geological
Survey (USGS) 5 May 1999. http://pubs.usgs.gov/gip/

dynamic/continents.html.

Figure E.2 In public domain. Left image: Ambulocetus natans Pisa. 510
Notalfy. 1 January 2010. Wikimedia Commons. Right image:
Nobu Tamura. spinops.blogspot.com. 29 October 2007.

Figure F.1 Right side in public domain: Partially based on Wikimedia 514
Commons, as found in Wikipedia; chemical formulas are
made with the programmes of ACDlabs.

For links to public domain licenses, please see above or sources in endnotes.
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Egypt, 27, 39, 40, 41, 44, 45, 53, 54, 64,
66-068, 85, 95, 97-99, 102, 115, 150,
212,221,243

Egyptian Book of the Dead, 60
Egyptian cosmology, 85

Ehrman, Bart, 156, 181, 196, 197, 202,
203, 216, 217, 226, 230

El, 37, 38, 58, 148

Elamites, 23-25, 27

Eleazar ben Ananias, 161

Eleazer, 122

Eleazer ben Simon, 166

Elements, 97, 125, 127, 232, 246

ellipse, 310, 311, 368, 412

elliptical planetary orbits, 104, 312, 381

El Shaddai, 37

embryo, 4606, 473

Emma Wedgwood, 440, 441, 459, 460

Empedocles of Agrigentum, 66

Emperor Aurelian, 198, 214

Emperor Decius, 214, 215

Emperor Diocletian, 215-218, 220, 221

Emperor Hadrian, 211, 213

Emperor Julian, 196, 231
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Emperor Nero, 161, 163, 164, 190, 210

Emperor Theodosius 1, 231

Emperor Trajan., 210

Emperor Valerian, 215

Emperor Vespasian, 173

Encyclopédie, ou dictionnaire raisonné
des sciences, des arts et des métiers,
398

end of days, 140, 146

English Civil War, 356

Enki, 5, 12, 35

enlightenment, 395, 396400, 404, 410

Enlil, 4, 11-13, 16, 34, 36

Epic of Gilgamesh, 11, 13, 23, 35

Epicycle/ Deferment Model, 104-106,
108, 109, 273, 274, 282, 318, 319

Epicycle Ferris Wheel, 105, 106

Epitome Astronomiae Copernicanae,
316, 317

Eppur si muove, 348

equants, 106, 107, 109, 265, 273, 293
311, 318

equation for the force of gravity, 380

equatorial bulge of Earth, 382

Erasmus Darwin, 426, 427, 430

Eratosthenes, 98

Essai philosophique sur les
probabilités, 408, 409

essay of 1844, 441, 447, 473

essay on the Principle of Population,
439

Essenes, 135, 138, 141, 175

Etemenniguru, 17, 18

eternal tortures, 202

ethical monotheism, 53, 61, 174, 192,
233, 234, 239, 243, 480

Eucharist, 210, 317

Euclid, 97, 102, 238, 245, 323, 358

Eudoxus model, 76, 88, 89

Eudoxus of Cnidus, 87, 88
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European universities, 248, 255

Eusebius, 221-223

evolution by natural selection, 452, 453,
456, 459, 471, 472, 475477, 482

excess production of offspring, 452

exodus, 37, 39, 49, 59

Exposition du systeme du monde
(Exposition on the System of the
Wortld), 405

Ezekiel, 58

Ezra, 56, 57,115

F =ma, 368

“feel no wind” argument, 342
Ferdinand IT De” Medici, 350, 351
fertilized egg cell, 469

Festival of Lights, 126

fetus, 466

Finding Darwin’s God, 471
fine-tuned universe, 484
firmament, 36

first principle of cosmology, 76
FitzRoy, Robert, 430, 432

five platonic solids, 302
Flamsteed, John, 384-386, 412
flat earth cosmology, 13, 205
Force Law, 375

Force Pairs Law, 375

fossil record, 473, 474
Francesco Niccolini, 344
Francis Bacon, 354

Francisco José Ayala, 436, 440, 466
Francois Arago, 414, 417, 419
Frederick II, 289

French revolution, 398, 400, 404
Fuegians, 435, 436

Gabriel, 140
Gaius Cestius Gallus 161
Galapagos Archipelago, 436, 437
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Galatians, 178, 182-184, 188, 189
Galen, 245, 324
Galerius, 220, 221, 223
Galilee, 126, 140, 141, 145, 146, 148,
151, 152, 160, 162-164
Galileo Galilei, 276, 320-334, 336-351,
354, 355, 358, 374, 381, 390
Galileo’s dictum, 350
Galileo’s letter to Kepler, 325
Galileo’s Letter on Sunspots, 346
Galileo’s pendulum and inclined
planes experiments, 350
Galileo’s principle, 350
Galle, Johann Gottfried, 417, 418, 449
Galut Bavel, 54
Ganymede, 90, 329
Garden of Eden, 35, 239
Garden of Gethsemane, 153
gene editing, 477
general theory of relativity, 350, 420
genes, 460, 468
Genesis, 29, 34, 35, 36, 38, 86, 141
genetics, 461, 464—466, 469
Genghis Khan, 252, 253
Gentiles, 115, 119, 179, 180-185,
187-189, 191, 192, 197, 198, 205,
212
gentleman, 426, 436
geocentric model, 257, 277, 293
geo-heliocentric model, 332, 333, 337
geology, 427, 429, 432, 4306, 438, 474
geometric atoms, 74
geometry, 67, 74, 75, 102, 246
geometry in Egypt, 67
George II1, 412
George Peacock, 429
George Smith, 374, 380, 383, 3806, 394
Georg Rheticus, 267, 282
Gerbert d’Aurillac, 255, 342
Gessius Florus, 161
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Gilgamesh, 15, 23
Giordano Bruno, 339
Giovanni Maria Tolosani, 278
Giovanni Paolo Lembo, 331
gladiator fights, 173, 209
Glorious Revolution of 1689, 355, 397
Gnosticism, 204, 227
God-fearers, 181, 184, 197, 205
God of Abraham, 30-34, 37, 50, 61,
146, 160, 233, 241, 242
Golden Age of Islam, 245
Good Samaritan, 45, 186, 187
Gorgias, 124, 202
Gospels, 144, 148, 150, 151, 153, 198,
200, 204, 227, 239, 458
Gospel of John, 139, 144, 151,
198-200, 205
Gospel of Luke, 185, 187
Gospel of Mark, 188, 200
Gospel of Matthew, 143, 146
Gottfried Leibniz, 361, 389, 408
Grand Duchess Madama Cristina of
Lorraine, 336
Grand Duke Cosimo 11, 336
Grand Duke Ferdinand 11, 343
gravity, 270, 319, 373, 376-378
gravitational constant, 380
gravitational force, 377, 380
gravitational perturbation, 415
gravitational theory, 367
Great Persecutions, 217, 221
Great Pyramid of Giza, 67, 68
Great Revolt, 162, 174
Greco-Asian culture, 95
Greco-Macedonian, 95, 118, 119
Greco-Macedonian culture, 115
Greco-Persian wars, 69
Greek, 64, 69, 70, 90, 93, 94, 97, 99,
118, 180, 188, 202, 205, 248
Greek city-states, 92
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Greek civilization, 95
Greek Classical Period, 69
Greek colonies, 64
Greek gods, 100, 119
Greek Orthodox, 229, 248
Greck philosophers, 76, 79
Greek science, 75, 248
Gregor Mendel, 464, 465
Gregory XV, 339
guanine, 466
Gutians, 25, 26

Hades, 73
Hagia Sophia, 229
Halley’s Comet, 386, 387, 394
Hannah Ayscough Newton, 356-358
Hans Lippershey, 326, 327
Harmonices Mundi, 315, 317
Harrapan, 27, 66
Harriet Martineau, 455
Hasmonean dynasty, 121, 136
Hebrew Bible, 14, 30, 36, 46, 50, 50,
58, 60, 61, 86,97, 114, 119, 132, 134,
154, 156, 180, 182, 201, 205, 223,
227,338
Hebrew Cosmology, 35
Hebrews, 30, 32, 33, 39, 40, 243
Hebrew tribes, 148
Hebron, 50, 125, 126, 166
Hegel, 12
Heinrich Louis d’Arrest, 416, 417
Helena, 221, 227, 229
heliocentric elliptical orbit model, 316
heliocentricity confirmed, 391
heliocentric model, 264, 266, 268- 270,
274,278, 315, 337, 339, 346, 350
heliocentric universe, 282, 293, 354
hell, 201, 202, 239, 347
Hellenism, 135
Hellenistic Age, 95
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Hellenistic culture, 117
Hellenistic Empires, 95
Hellenistic Jews, 123
Hellenic League, 92
Hellenists, 121, 126, 127
Hellenization, 95, 114, 136
Hellenized cities, 126
Henry Rawlinson, 9
Heraclides of Pontus, 66, 76, 268
heresy, 247, 3306, 339, 348, 455
heretics, 204, 227, 231 244, 248, 348
Herod Antipas, 140, 141, 143, 149
Herod Archelaus, 140
Herodian Temple Complex, 152
Herodias, 143
Herodotus, 65, 66
Herod the Great, 137, 138, 140
Herrevad, 287
Herschel, William, 408, 410, 412
Hezekiah, 45, 46, 50, 51, 154
Hibat Allah Abu ‘1-Barakat al-
Baghdadi, 247
Hicetas of Syracuse, 268
high priest, 16, 114, 136, 137, 153
High Priest Jonathan, 161, 189
Hillel the Elder, 178
Hindu-Arabic numerals, 246, 255
Hipparchus, 98, 102
Hippocrates, 245, 248
HMS Beagle, 429—4306, 440, 452
Holocaust, 227, 280
Holy City, 46, 54, 118, 119, 126, 127,
137,150, 153, 160-162, 164,
166-168, 174, 188, 189, 229
Holy Congregation of the Index, 344
Holy Ghost, 140, 336
Holy Land, 54, 57, 115, 136, 137, 155,
160, 180, 248
Holy Office, 343-340, 348, 349
Holy of Holies, 137, 153, 172
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Holy Roman Empire, 248, 278
homeotic genes, 466
hominid, 470

homo, 470

homo neanderthalensis, 470
homo sapiens, 470
homosexuality, 182

Hoshea, 44, 147

House of David, 42, 51
House of Wisdom, 246
House of YHWH, 119, 138, 150
Hulegu Khan, 254

human descent, 470

human DNA, 474

human evolution, 456, 470
humanist philosophy, 259
Humphrey Newton, 372
Hven, 289, 290

Hypatia of Alexandria, 232
Hyrcanus I, 137

Hyrcanus II, 136

Ibn al-Haytham, 247, 256, 375

Ibn Rushd aka Averroés, 247, 256,
262, 274

Idumaea, 140, 162, 164, 166

Idumean, 137, 138, 164

11 Saggiatore, 321, 339

Immanuel Kant, 399

immortal soul, 72, 73, 202, 455

imperial persecution, 210, 214

imperial Rome, 99, 164, 166

impetus, 257, 269, 350

impure Earth, 389

increase in brightness when in
retrograde, 104

Index of Banned Books, 278, 348, 350

India, 95, 246, 259

Indian astronomers, 246

indulgences, 279
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Industrial Revolution, 390, 400, 401,
404, 439

Indus valley, 28

inertia, 322, 355, 375

infinitesimal techniques, 319

inherent precession, 420

inheritable mutations, 469

injunction of 1616 against
Copernicanism, 338, 343, 344, 346

Inquisition, 345-348

integral, 365

integrated geometric model of the
universe, 89

intelligent design, 476

intermarry, 115

in the beginning, 29

Invasion of Canaan, 40

inverse squate law of gravitation, 367-369,
373,377,381, 384, 386, 388, 394

To, 329

Iraq, 4, 22, 240, 243

Irenaeus, 203, 204, 205

irrigation canals, 5

Isaac, 37, 38, 39, 239, 357, 358, 360

Isaac Barrow, 358

Isaac Beeckman, 375

Isaac Newton: see Newton, Isaac

Isaiah, 56, 165

Ishmael, 239, 241

Islam, 47, 234, 238, 239, 241, 243,
244-2406, 256, 480

Islamic, 246, 259

Islamic astronomers, 246, 254, 262,
263,273

Islamic Golden Age, 248

Islamic Spain, 256

island of Pharos, 96

island of Rhodes, 98

Israel, 37, 41-45, 114, 115, 117, 134,
146, 149, 213
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Israel Finkelstein, 38, 42, 53
Israelite sites, 41
Istanbul, 229

Jacob, 37-39, 239

James, 144, 145, 157, 175, 188, 189

James Clerk Maxwell, 477

James Hannam, 232, 255

James Tabor, 180, 181, 197, 204

J. D. Hooker: see Joseph Dalton
Hooker.

Jean-Baptiste de Monet, chevalier de
TLamarck, 440

Jean Buridan, 257, 342

Jean-Jacques Rousseau, 398, 399

Jean Le Rond d’Alembert, 404

Jehoiachin, 53, 54, 57, 114

Jeremiah, 150

Jericho, 22, 40, 41, 184

Jerusalem, 42, 43, 45, 46, 51, 54,-50,
114, 116, 118, 120, 121, 124-128,
134, 136, 138, 141, 146, 150152,
156, 157, 162, 164-1606, 168, 173,
174,178, 184, 188, 205, 213, 229,
230, 248

Jerusalem in flames, 172

Jerusalem Temple, 34, 53, 57

Jesuit astronomers, 331, 336

Jesus, 45, 134, 143-157, 160, 174,
175, 178-185, 187, 189, 191, 192,
194-196, 198-204, 207, 210, 233,
239, 317

Jesus’ disciples, 148

Jesus’ divinity, 156, 199, 200

Jesus followers, 178, 194, 198, 203

Jesus of Nazareth, King of the Jews,
154

Jewish, 73, 185, 187, 191, 245

Jewish Christians, 175
Jewish collaborators, 140
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Jewish exile, 134
Jewish holidays, 119
Jewish law, 182
Jewish rebels, 120, 161-163, 167,
168
Jewish tribes, 240
Jewish tribes of Medina, 242
Jewish war, 173
Jews, 57, 61,99, 114, 119, 123-125,
132, 137, 140, 145, 146, 150, 168,
171-174, 179, 180, 185, 186, 188,
189, 197, 199, 200, 212, 227, 233,
239, 241-243, 248, 258, 305
Job, 32, 35
Johann Encke, 416
Johannes Gutenberg, 259, 281
Johannes Kepler: see Kepler, Johannes
Johann Gottfried Galle, 416, 417
Johann Petreius, 267
John Couch Adams, 419
John Flamsteed, 384, 385, 386, 412
John Henslow, 432, 435, 455
John Herschel, 428, 455
John Locke, 355, 396-398, 400
John of Gischala, 166
John Stevens Henslow, 429
John Stevenson, 144
John the Baptist, 141, 143, 145-149,
233,239
Jonah, 32
Jordan River, 43, 141, 142, 160, 184
Joseph, 143, 145, 239
Joseph Dalton Hooker, 441, 442,
447-449, 460, 475
Josephus, 116, 126, 128, 135, 137, 141,
142-144, 146, 151, 161-164, 1606,
167, 170-174, 205
Joshua, 31, 40, 124, 143, 276, 277
Josiah, 51-53
Josiah Wedgwood 11, 430
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Journal of Researches, 440, 442, 446

Judaea, 99, 137, 138, 140, 141, 145,
160, 163-165, 212, 213

Judaean campaign, 166

Judah, 41-43, 45, 46, 50, 53, 54, 5658,
114,115, 118

Judaism, 47, 120, 147, 175, 182, 201,
203, 239, 243, 480

Judas and the Eight Hundred, 128

Judas Iscariot, 153

Judas Maccabee, 122-128

Judas the Galilean, 154, 160

Judea, 115,121, 123-125, 127, 132,
135-137, 151

judge-god Sataran, 15

Julius Caesar, 99

Jupiter, 89, 271, 274, 287, 303, 304,
328, 329, 381, 394, 412, 414, 415,
418

Jupiter’s moons, 329

Justin Martyr, 209

Ka’bah, 240, 241
Kahlil Gibran., 465
Kelly Bell, 125
Kenneth Miller, 471
Kepler, Johannes, 77, 299-320, 322,
325,330, 333, 337, 340, 354, 359,
367, 383, 410
Kepler’s 3-D Model — Earth and
the Inner Planets, 304
Keplet’s 3-D Model — the Outer
Planets., 303
Kepler’s area rule, 384
Kepler’s elliptical heliocentric
model, 340
Kepler’s first law of planetary
motion, 368
Kepler’s Laws of Planetary
Motion., 315, 369
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Kepler’s letter to Galileo, 325
Keplet’s magnetic theory, 314

Ki, 11,12, 14, 36

Ki-en-gir, 4, 7

King Charles I, 355

King Charles II, 364

King Christian 11, 287

King Cyrus, 56, 114

Kish, 6, 23, 25, 27

Kitos War, 212

Kodesh HaKodashim, 172

Kohen Gadol, 114

kosher dietary laws, 118

Kur, 11,13, 14

Kuyunjik mound, 8

La dioptrique, 355
Lady Aylesbury, 455
Lagash, 6, 9, 22, 23, 26
Lamarckian evolution, 441
Laplace, Pierre-Simon, 404—409,
411-414, 454, 456, 516
Laplace’s equations of celestial
motion, 406
Laplace tidal equations, 406
Lateran Basilica, 225
law of action and reaction, 375
law of falling bodies, 322
law of gravity, 366
law of inertia, 375
law of refraction, 355
laws of heredity, 465
laws of Moses, 34, 60, 114, 115
laws of motion, 360, 366, 374, 377
Leaning Tower of Pisa experiment, 324
Leibniz, Gottfried, 361, 389, 394, 408,
505

Leibniz calculus affair, 448
Leonard Jenyns, 429
Le Verrier, Urbain, 413-421
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Leviticus, 182, 184

Library of Alexandria, 97

Licinius, 220, 224, 229

life after death, 239

Lincean Academy, 336

Linnean Society of London, 447

Little Commentary, 265, 267

Little Ice Age, 258

L. Michael White, 156

longitude and latitude, 306

Longomontanus, 316

Lost Tribes of Israel, 45, 186

Louis XV, 397

love thy neighbor, 182

Lucasian Chair at Cambridge
University, 360, 391

Lucius Quietus, 212

Lugal-Annemundu, 24

Lugal-Zagesi, 25

Tuke, 140-142, 144, 145, 147149,
185, 198-200, 204, 421

lunar “inequalities”, 384

lunar orbital cycle, 246

lunar precession, 384

Lutheran, 300, 301, 317, 325

Lyceum, 69

Lyell, Charles, 432, 437, 441443,
446448, 452, 455

Lysias, 124128

Maccabean rebellion, 124, 125, 127,
128,132

Maccabee brothers, 126

Macedonia, 92, 93,95, 115, 118, 188

Macrauchenia, 437, 438

Madinat al-Nabil, 241

magnetic Sun, 308

Maragha School, 254, 255, 263,
273-275, 293

Mark, 144, 146, 148, 150, 153, 155,
198, 199, 204
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Mars, 77, 78, 85, 271, 272, 303,
306-311, 313-315, 382

“Martian catastrophe”, 306

Martianus Capella, 233, 271, 297

Martin Luther, 278-281, 287, 339

Mary, 145, 239

Mary Magdalene, 155

Mary Wollstonecraft, 399

mass extinctions, 474

mathematical principles of natural
philosophy, 372

mathematics, 64, 67, 75, 97, 238, 245,
246, 248, 256, 323, 358, 360, 405

Mattathias, 121, 122, 136

Matthew, 141, 142, 144, 147-149, 151,
153, 154, 182, 198-200, 204

Maxentius, 220, 222

Maximian, 216, 220

Maximinus Daia, 220, 221, 224

mean speed formula, 350

Mecca, 238-242, 246

Medicean planets, 330

Medieval Europe, 82, 234, 254, 255,
262

Medina, 241, 242

Melchior Inchofer, 343

Menahem, 154

Mendelian genetics, 465

Menelaus, 118

Mercury, 89, 90, 270, 271, 274, 296,
303, 309, 311, 313, 316, 332, 333,
420

Mercury’s perihelion, 420

Mesopotamia, 4, 25, 27, 33, 39, 43, 44,
95,99, 114, 117, 212, 214

Messiah, 56, 134, 138, 149-151, 153,
154, 160, 173, 180, 181, 201, 213,
239

Messiah secret, 149, 150

method of fluxions, 360

Michael Crowe, 89, 282, 293, 300
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Michael Mistlin, 300, 301
Michelangelo, 34, 259, 322, 351
Miletus, 71, 72
Milky Way, 66, 2406, 326, 331, 482, 483
Milvian Bridge, 222
Mithraism, 195
modern science, 14, 259
modern physics, 481, 483, 484
Modi’in, 120
molecular biology, 472
momentum, 257
Mongol Empire, 248, 252, 253
Moon, 87-89, 103, 109, 270, 273, 289,
314, 328, 329, 331, 332, 341, 360,
366, 367, 379, 380, 382385, 389,
406
moons of Jupiter, 90, 328, 330, 331,
341
Moon’s orbit, 384
Moses, 33, 39, 40, 58, 59, 150, 184, 239
Moses Maimonides, 256, 262
Moslem forces, 243
Mount Gerizim, 45
Mount of Olives, 50, 153, 229
Mount Sinai, 59
movable type print press, 254, 259, 281
moving Earth, 276, 293, 295, 337, 342,
343
Mu’ayyad al-Din al-’Utrdi, 273
Muhammad, 238-243, 248
Muhammad ibn Musa Ibn Shakir, 246
mural quadrant, 291
Mausa al-Khwarizm’s, 246
Museum in Alexandtia, 100
Muslims, 239, 243-246, 248
Muslim astronomers, 234
Muslim calendar, 246
Muslim Conquests, 244
Muslim Holocaust, 253
Muslim state, 242
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mutation, 468, 469, 474
Mysterium Cosmographicum, 301, 325
“mystery” religions, 195

Nammu, 12, 36
Nanna, 11, 12, 17, 18, 480
Napoleon Bonaparte, 408
Naram-Sin, 25
Narratio Prima., 267
Nasir al-Din al-Tusi, 254, 273
natural selection, 441, 443, 452, 454,
455, 458, 460, 469, 474, 477
Nazareth, 145, 148
Nazirite, 141
Nebuchadnezzar 11, 53, 54
nebular hypothesis, 405
Nehemiah, 114, 115
“Neo-Babylonian” Empire, 53
Neo-Lamarckism, 461
Neoplatonism, 195
Neptune, 417-421, 449
Netherwotld, 36
new astronomy, 309
new species, 439, 444, 452, 453
New Testament, 141, 144, 145, 147,
185, 198-201, 205, 280, 421, 458
Newton, Isaac, 69, 227, 247, 260, 270,
310, 315, 319, 363-369, 371-389,
391, 392, 394, 395, 400, 401, 400,
407, 430, 460
Newtonian physics, 389
Newtonian reflector, 410
Newton’s Law of Universal
Gravitation, 319, 322, 354,
361, 376, 381, 384, 389, 390,
394, 395, 400, 414, 415, 417,
419-421
Newton’s laws of motion., 322,
350
Newton’s model of the Moon, 385
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Newton’s Orbiting Cannonball,
378
Newton’s prism experiments, 362
Newton’s Reflecting Telescope,
363
Nicaea, 226
Nicanor, 124, 125, 127, 128
Niccolini, 349
Niccolo Riccardi, 340, 345
Nicene Creed, 231
Nicholas Copernicus: see Copernicus,
Nicholas
Nicholas of Cusa, 258
Nicole Oresme, 258, 342
Nicomedia, 216, 217
Ninety-Five Theses, 279, 281
Nineveh, 8, 45, 53
Ningal, 11, 18
Ninki, 12, 35
Ninlil, 4
Nippur, 9, 12, 16, 22
Noah and the Ark, 32, 33, 35, 239, 432,
476
no need for god, 407

oblate Earth, 382, 394

obliquity of the ecliptic, 273

ocean tides, 341, 354, 383

of the motion of bodies in an orbit,
368

oldest writing system, 5

Old Testament, 204, 205, 449, 457

Oliver Cromwell, 355

Omar Khayyam, 247

Omride dynasty, 43

Omride kings, 45

one God, 31, 34, 53, 114, 133, 140,
150, 164, 240

ongoing evolution, 474

On the Heavens, 82, 109

b4592_Index.indd 718

“On the Jews and their Lies”, 280

On the Law which has Regulated the
Introduction of New Species, 446

On the Magnet, 314

On the motion of bodies, 374, 375

On the Origin of Species by Means
of Natural Selection, 430, 449-451,
453-4506, 458, 459, 464, 465, 468,
474

On the Revolutions of the Heavenly
Spheres, 267, 268

On the system of the world, 376

On the Tendency of Varieties to depart
indefinitely from the Original Type,
447

Opticks, 364, 365, 395, 407

optics, 97, 245, 248, 256, 309, 355, 360,
361

Orangutan, 438

Orbital Periods, 271

original sin, 239

Origin of Life, 475

Origin of Species: see On the Origin
of Species by Means of Natural
Selection

Orthogenesis, 461

Ottoman Empire, 238

Overproduction, 451

Owen Gingerich, 305, 310, 316

pagan “henotheism”, 197

Palestine, 95, 138, 140, 143, 150, 162,
243

Pangenesis., 465

paper, 254,259, 396

papyrus, 31

parallax, 84, 276, 289, 294, 295, 337

Paris Observatory, 413, 414, 421

Parliament, 355, 395

Passover, 53, 150, 153, 166
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Patriarchs, 38

Paul, 144, 181-185, 187-195, 198, 200,
203-2006, 233

Paula Fredriksen, 144, 198

Pax Mongolica, 252, 253

Pax Romana, 99, 198, 220

Pencil Sketch, 441

Pentateuch, 30

People of the Book., 242

Peraea, 140, 141, 162, 164

perfect circles, 78, 79, 83, 88, 89, 104,
257, 282, 354

Pericles, 69

Perpetua and Felicia, 209

Persecution by Christians, 209, 232

Persia, 56, 58, 69, 71, 92, 94, 117, 240

Persian, 56, 64, 69, 95, 114, 115, 118,
134, 228, 245, 246

Peter, 148, 150, 184, 189

Peter Abelard, 255, 256

Peter Luykx, 452, 454, 469

Pharaoh, 39, 58, 93, 95, 98

Pharaoh Khufu, 67

Pharisees, 134, 135, 136, 138, 142, 147,
149,162, 175

phases of Venus, 332, 333, 341

Philip Melanchthon, 278, 287

Philipp 11, 90, 92, 136, 140

Philo of Alexander, 199

Philosophiae Naturalis Principia
Mathematica: see Principia

physics, 82, 322, 350, 360, 366, 367,
369, 405

Piazza Campo de’ Fiori, 339

Pierre Gassendi, 316

Pierre-Simon Laplace: see Laplace,
Pierre Simon

Pilate, 153, 200

Pisa, 322, 336

Plagiarism, 274, 282, 297
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plague years of 1665 and 1666, 360

Planetary Distances, 271

planets, 11, 76, 77, 78, 87, 89, 105, 269,
270, 271, 292, 367, 380, 382, 389

Plato, 63, 67, 69-79, 82, 83, 86, 104,
202, 232, 234, 245, 248, 257, 273,
301, 389, 483

Platonic Solids, 74, 305

Plato’s Academy, 76, 79

Plato’s challenge, 78, 79, 82, 88

Pliny the Younger, 195, 211

Plutarch, 94, 268

poison Hemlock, 72, 73

Pompey aka Gnaeus Pompeius
Magnus, 136, 137

Pontius Pilate, 141, 144, 153, 154, 160,
199, 200

Pope Fabian, 215

Pope John Paul 11, 350

Pope Leo X, 279

Pope Paul 111, 277

Pope Paul V, 337, 339

Pope Pius X11, 475

Pope Sylvester II, 255

Pope Urban VIII, 339, 343, 345, 348,
349, 351

post-exile Judah, 57

Prague, 300, 305, 317

Precession of Earth’s Axis, 382, 383

Precession of the Equinoxes, 98, 382

precession of the Moon’s orbit, 384

prenatal manipulation of DNA, 477

President of the Royal Society, 385,
391

primates, 470

Prime Mover, 87, 89, 257

Primeval Sea, 12

Principia, 372-378, 380-389, 394-390,
400, 483

Principles of Geology, 432, 446, 452
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prisms, 361, 362

promised land, 59

Prophesy of Simon, 421

Prophet Muhammad, 239, 243

Protagoras, 75

Protestant Reformation, 278, 280, 281,
339

Proxima Centauri, 84, 294

Psalm, 55, 181, 338, 261

Ptolemaic Judea, 116

Ptolemaic model, 274

Ptolemy, 100-104, 106-110, 234, 238,
245, 258, 262, 265, 270, 274, 275,
282,287,293, 298, 300, 308, 314,
316, 318, 322, 324, 332, 340, 341,
358, 383

Ptolemy I Soter, 95,98, 116

Ptolemy’s Model of Planetary Motion,
107-109

Ptolemy V, 117

Puritan, 355, 359, 395

Pyramids, 67

Pythagoras of Samos, 65, 409

Pythagoreans, 606, 76, 79, 84, 87, 104,
202, 268

Pythagorean theorem, 65

Quantum Mechanics, 409, 480, 484
quantum uncertainty, 482

Queen Anne, 385, 391

Queen Ereshkigal, 13

Qumran, 142

Qut’an, 237-242

Quraysh, 240, 242

Qutb al-Din al-Shirazi, 273

rainbow, 362, 365
Ramadan, 246
Ramesses 11, 39
Raphael, 259
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recession of the Moon’s axis of rotatio,
384

Red Notebook, 438

reflecting telescope, 363-365

refraction, 319, 361, 365

reincarnation, 73

Renaissance, 259, 260, 322, 350

René Descartes, 309, 354, 355, 362,
375

resurrection, 133, 134, 146, 179, 183,
191, 192, 198, 201

Retrograde Loop Motion, 78

retrograde motion of planets, 77, 79,
88, 89, 100, 104, 105, 266, 271, 272

return of Jesus from the dead, 155

Richard Owen, 437, 455

rings of Saturn, 333

road to Damascus, 178

Robert Boyle, 354, 401

Robert Edmund Grant, 428

Robert FitzRoy, 429, 431, 455

Robert Hatch, 366

Robert Hooke, 361, 364, 366, 367, 373

Robert Waring Darwin, 427, 430

Roger Bacon, 256

Roman Catholic Church, 238, 262, 278,
297, 338

Roman Catholic Council of Trent, 339

Roman Empire, 137, 175, 194, 198,
211, 216, 227, 224, 231, 233

Roman Judaea, 136

Romans, 99, 153, 154, 168, 170-172,
175, 181, 182, 183, 199

Romanticism, 404

Roman war machine, 167

Rome, 98-100, 136, 138, 140, 141, 155,
160, 163, 165, 166, 173, 175, 182,
189, 190, 199, 210, 222, 223, 225,
228,238, 258, 259, 331, 338, 343

Roots of Geometry, 66
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Rosalind Franklin, 466

rotating Earth, 257, 263, 269, 322, 342

Royal Society of London, 362, 364,
372,412

Rudolf 11, 300, 308, 317

Rudolphine Planetary Tables, 308, 315,
316

Russell Howard Tuttle, 470, 475

sabbath year, 127

Sacred Congregation of Index, 337

Sadducees, 135, 136, 138, 142, 146,
161,175, 178, 199

Sagredo, 340

Salome, 143

Saltationism, 461

salvation, 183

Salviati, 340-342

Samaria, 41, 43-45, 50, 51, 140, 145,
162, 188

Samaritans, 45, 57, 115, 140, 185, 1806,
199

Samson, 32, 141

Samuel, 141

Samuel Noah Kramer, 8, 16, 33

Sandra Herbert, 436

Sanhedrin, 114, 136, 144

Sargon 1II, 44, 45, 50, 186

Sargon the Great, 25

Sassanid Empire, 243

Satan, 56, 156

Saturn, 89, 271, 274, 287, 303, 331,
381, 411, 412, 414, 415

Saul, 32, 178, 180, 181

save the phenomenon, 79

Sayyid Muhammad Rizvi, 245

scientific method, 247, 256, 354

Scientific Revolution, 281, 389

Scopes Monkey Trial, 476

Sea of Galilee, 148, 149
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Second Coming, 187, 207
Second Corinthians, 188
Second Temple, 57, 213
selective breeding, 441
Seleucid, 117-120, 125
Seleucid army, 124-125, 128
Seleucid atrocities, 120, 123
Seleucid Empire, 116, 135
Seleucid Judea, 116
Seleucus I Nicator, 95, 116, 117
Sennacherib, 45, 46, 51
Sepphoris, 145, 162
Septuagint, 204, 205
Serapeum, 96
Sermon on the Mount, 147
shadow of the Earth on the Moon,
85
Shadow on Christianity, 199
Shalmaneser V, 44
Shasu, 40
She’ol, 36, 132
Sheshbazzar, 57, 114
Ship appears to sink over horizon, 86
Sicarii, 154, 160, 165, 175, 189
Sidereus Nuncius, 330
Siege of Jerusalem, 167—-173
“Silk Road, 253
Siméon Denis Poisson, 409
Simon bar Giora, 154, 165-167, 173
Simon Ben Kosiva, 213
Simon Marius, 329, 331, 332
Simon Peter, 188
Simplicio, 340-342
six-planet solar system model, 302
sizes of the Sun and Moon, 97
slaves, 99, 164, 195, 208, 243
Snell’s Law, 355
Socrates, 69-76, 78, 149, 248
Socratic method, 70
Sodom and Gomorrah, 32
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solar system, 269, 381, 405, 406, 408,
412

Solomon, 42, 45, 239

Song of Songs, 32

Son of God, 143, 180, 200, 226

Son of Man, 133, 134, 146, 147, 192

Sophocles, 69

soul, 72, 73, 202, 347, 445, 455, 475

South America, 429, 432, 435-437

Spain, 99, 165, 245, 248

Sparta, 70, 71, 90, 92

special relativity, 350, 481

species sketch, 443

spectral decomposition of white light,
365

sperm, 469

spherical Farth, 85, 86

Spread of Christianity, 194-197

Spread of Islam, 242

spyglass, 326

stability of the solar system, 4006, 407,
414

Star Catalogue, 102, 386

Starry Messenger, 330

stars, 83, 84, 87, 103, 3206, 327, 331

Star Sizes, 294

stationary Earth, 84, 87, 295, 313, 337

Steen Bille, 287

Stella Nova, 288, 289, 292

stellar aberration, 391

Stellar Parallax: see parallax

Stephen, 156, 178

Stephen Hawking, 349, 369, 391, 483,
484

Steven Weinberg, 75, 247

St. Irenaeus: see Irenacus

Stjerneborg, 290

Stoicism, 195

St. Peters Basilica, 279

Straights of Magellan, 432
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sublunary sphere, 88, 269, 270 , 292, 483
Sumer, 5, 6,9, 11, 14, 16, 22-24, 26,
30, 33, 34, 36, 480
Sumerian, 11, 15-17, 22, 25, 27, 31,
35,132
Sumerian beliefs, 36
Sumerian cosmology, 12, 36, 84, 85,
338
Sumerian inventions, 28
“Sumerian King List”, 23
Sumerian language, 27
Sumerian mathematical system, 28
Sumerian pantheon, 15, 16
“Sumerian Renaissance”, 26
Sumerian Tablet, 7, 12
Sun-centered, 104, 255, 262, 263, 269,
271, 272, 282, 295, 300, 301, 310,
324,332, 333
Sun elevation varies with latitude, 86
sunspots, 333, 341, 346
Sun’s rotation, 314, 333
Sun’s true location., 307
Supreme Sacred Congregation of the
Roman and Universal Inquisition,
343
Synagogues, 175, 205
Synoptic Gospels, 144, 199
Sytian Orthodox, 229
Syzygy, 383

Tabernacle, 53

Tacitus, 144, 174, 190, 209

Tala ‘al-Badru’ Alayna, 240

Tel-Aviv, 54

telescope, 319, 3206, 330, 331, 416

Temple, 51, 52, 119, 126, 137, 138,
151-153, 161, 164, 174, 175, 189

Temple Compound, 138, 162

Temple Court, 119

Temple in Jerusalem, 50, 57, 119, 135
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Temple Mount, 136, 166, 171

Temple of Jupiter Capitolinus, 173

Temple Sanctuary, 151, 166, 172

temple to Jupiter, 213

Ten Commandments, 59, 60, 182

Tertullian, 202, 206, 214

Tetrarchy, 220

Thales of Miletus, 65, 67, 85

The Assayer, 321, 339

The Creation of Adam, 34

The Critique of Pure Reason, 399

The Descent of Man and Selection in
Relation to Sex, 456, 459

The Good Samaritan, 45, 184—187

The Hornet, 456

The Hundred Years” War, 258

The Inn of the Good Samaritan, 184

Theistic Evolution, 461

The Jewish War, 167

The Me, 16, 28

theocracy, 114, 116

Theodosius Dobzhansky, 463, 465

The Optical Part of Astronomy, 309

theory of colors, 360, 364

theory of electromagnetism, 477

theory of evolution, 440, 447, 448,
457, 464, 474-476

theory of Light and Color, 362

Theory of the Moon, 386

theory of universal gravitation:
see Newton’s Law of Universal
Gravitation

The Skeptical Chymist, 354

Theudas, 154, 160

the Way, 156, 178, 179, 181, 182, 184,
194, 199, 203

The White Moon Rose over Us, 240

The Year of Four Emperors, 164

The Zoology of the Voyage of the
Beagle, 440
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Thirty Tyrants, 71

Thirty Years War, 317, 320, 343

Thomas Aquinas, 251, 256

Thomas Harriot, 331, 332

Thomas Huxley, 442, 455, 456, 460

Thomas Jefferson, 397, 399

Thomas Levenson, 414, 418

Thomas Malthus, 439, 451

three-body problem, 384, 406, 415

three heavens, 12

thymine, 466

Tiberius, 141, 160, 199

Tides of Earth’s Seas, 319, 341, 340,
354, 383

Tierra del Fuego, 435, 436

Tigris and Euphrates rivers, 4, 9, 14, 25

Timaeus, 75, 76

time-area law, 309, 315, 316

time-squared bodies in free fall
equations, 350

Timothy Ferris, 449, 451

Titan, 259

Titus (son of Vespasian), 163, 167,
168, 170-174

Titus Flavius Vespasianus: see
Vespasian

Tommaso Caccini, 336

Torah, 30, 34, 52, 53, 57, 114116, 127,
175, 178, 182, 185, 188, 191

Torah Law, 118, 132, 135, 142, 147,
157,174, 183, 187, 189, 192

Traité de mécanique céleste, 406

Trajan, 102, 211, 212

transmutation of species, 437, 438, 448

Treatise of Celestial Mechanics, 406

Tree of Life, 439, 475

Trial of Galileo, 344-349

trigonometry, 98, 102, 246, 259

Trinity, 231

Trinity College, Cambridge, 358
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Triumph, 173

Tasi couple, 273

twelve tribes of Israel, 42, 148
Two Chief Wotld Systems, 340
Two New Sciences, 349

Two Treatises on Government, 396
Tycho Brahe: see Brahe, Tycho

Umar ibn al-Khattab, 243

Umma, 6, 23

Uncertainty Principle, 409

unconstitutional, 476

underwotld, 132, 202

uniform circular motion, 78, 79, 100,
272,273

“uniformitarian” principle, 432

uniform motion, 342, 374

Unitarian, 427

United Kingdom of Israel and Judah,
42

United States Supreme Court, 476

Universal Law of Gravitation:
see Newton’s Law of Universal
Gravitation

University of Al-Qarawiyyin, 255

University of Bologna, 264

University of Caen, 404

University of Cambridge, 391

University of Ferrara, 264

University of Krakow, 263

University of Leipzig, 287

University of Padua, 324, 326

University of Pisa, 323

University of Ttbingen, 300

Uy, 6, 10, 17, 22, 23, 26, 27, 31

Uraniborg, 290-292

Uranus, 411, 412, 414-416, 418, 419

Uranus tables, 412, 413

Utrbain Jean Joseph Le Verrier, 413,
417, 421
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Urbain Le Verrier: see Le Verrier, Urbain
Utrbain VIII: See Pope Urbain VIII
Utrdi’s lemma, 274

Ur-Nammu, 10, 26

Uruk, 6, 22, 23, 26

Utr-Zababa, 25

Utu, 11, 12

Utu-Hegel, 26

Vatican, 339, 350

Venetian Senate, 326, 327

Venice, 259, 324, 326

Venus, 89, 90, 270, 271, 274, 296, 303,
331, 332, 333

vertical-fall experiments, 374

Vespasian aka Titus Flavius
Vespasianus, 163-166, 173

vestigial organs, 474

vice-emperors, 220

Victory Stele of King Merneptah, 41

Vincenzo Galilei, 323

Vitellius, 165

Voltaire, 398, 399

vortex theory of planetary motion, 375

Vulcan, 420

Wadi Haramiah, 123

Wallace, Alfred Russel: see Alfred
Russel Wallace

Wernerian [Natural History] Society,
428

Westminster Abbey, 391, 460

wilderness, 121, 141

Wilhelm TV, 289, 291

William G. Dever, 39, 57

William Gilbert, 314, 383

William H. Donahue, 310, 313

William Herschel: see Herschel,
William.

William Stukeley, 357
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William Whiston, 359
Woolsthorpe, 356-358, 360, 361, 366,
391

XP, 222

Yahya Ibn Abi Mansour, 246

Yathrib, 239, 240, 241

Yemen, 240, 243

Yet it moves!, 348

YHW, 40

YHWH, 37-39, 45, 46, 50, 51, 55-58,
114, 119, 125, 132-134, 140-143,
146-151, 1506, 161, 162, 164, 181,
187, 243

YHWH alone movement, 50, 55, 58
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Yochanan, 141
Your Family Tree, 471
Y’shua, 143, 181

Zealots, 154, 162, 164-167
Zechariah, 141, 151, 159
Zedekiah, 54

Zeus, 94, 119, 121
Ziggurat, 17, 18, 26, 481
Ziggurat of Ur, 17-19, 26
Ziusudra, 35

Zoological Society of London, 437
Zoonomia, 441

Zoroaster, 97
Zoroastrianism, 56, 134
Zu Chongzhi, 90
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