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HEP World’s Classics

There is a Chinese saying: “It is beneficial to open any book.” It is even
more fruitful to open and read classic books. The world is keeping on changing,
but really fundamental and essential things stay the same since there is nothing
new under the sun. Great ideas have been discovered and re-discovered, and they
should be learnt and re-learnt. Classic books are our inheritance from all the
~ previous generations and contain the best of knowledge and wisdom of all the
people before us. They are timeless and universal. We cannot travel back in
time, but we can converse with the originators of current theories through reading
their books. Classic books have withstood the test of time. They are reliable and
contain a wealth of original ideas. More importantly, they are also books which
have not finished what they wanted or hoped to say. Consequently, they contain
unearthed treasures and hidden seeds of new theories, which are waiting to be
discovered. As it is often said: history is today. Proper understanding of the past
work of giants is necessary to carry out properly the current and future researches
and to make them to be a part of the history of science and mathematics. Reading
classic books is not easy, but it is rewarding. Some modern interpretations and
beautiful reformulations of the classics often miss the subtle and crucial points.
Reading classics is also more than only accumulating knowledge, and the reader
can learn from masters on how they asked questions, how they struggled to come
up with new notions and theories to overcome problems, and answers to questions.
Above all, probably the best reason to open classic books is the curiosity: what
did people know, how did they express and communicate them, why did they do
what they did? It can simply be fun!

This series of classic books by Higher Education Press contains a selection of
best classic books in natural history, mathematics, physics, chemistry, information
technology, geography, etc. from the past two thousand years. They contain mas-
terpieces by the great people such Archimedes, Newton, Lavoisier, Dalton, Gauss,
Darwin, Maxwell, and hence give a panorama of science and mathematics. They

have been typeset in modern fonts for easier and more enjoyable reading. To help
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the reader understand difficult classics better, some volumes contain introductions
and commentaries by experts. Though each classic book can stand in its own,
reading them together will help the reader gain a bigger perspective of science and
mathematics and understand better interconnection between seemingly unrelated
topics and subjects.

Higher Education Press has been the largest publisher in China. Besides the
long tradition of providing high quality books for proper education and train-
ing of university and graduate students, she has also set out to provide research
monographs and references books to people at all levels around the world. Higher
Education Press considers it her duty to keep the world science and mathematics
community informed of what has been achieved in their subjects in easy and

accessible formats. This series of classic books is an integral part of this effort.
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SIR ISAAC NEWTON’S
ADVERTISEMENTS

Advertisement 1

Part of the ensuing Discourse about Light was written at the Desire of some
Gentlemen of the Royal-Society, in the Year 1675, and then sent to their Secretary,
and read at their Meetings, and the rest was added about twelve Years after
to complete the Theory; except the third Book, and the last Proposition of the
Second, which were since put together out of scattered Papers. To avoid being
engaged in Disputes about these Matters, I have hitherto delayed the printing,
and should still have delayed it, had not the Importunity of Friends prevailed
upon me. If any other Papers writ on this Subject are got out of my Hands they
are imperfect, and were perhaps written before I had tried all the Experiments here
set down, and fully satisfied myself about the Laws of Refractions and Composition
of Colors. I have here published what I think proper to come abroad, wishing that
it may not be translated into another Language without my Consent.

The Crowns of Colors, which sometimes appear about the Sun and Moon, I
have endeavoured to give an Account of; but for want of sufficient Observations
leave that Matter to be farther examined. The Subject of the Third Book I have
also left imperfect, not having tried all the Experiments which I intended when I
was about these Matters, nor repeated some of those which I did try, until I had
satisfied myself about all their Circumstances. To communicate what I have tried,
and leave the rest to others for farther Enquiry, is all my Design in publishing
these Papers.

In a Letter written to Mr. Leibnitz in the year 1679, and published by Dr.
Wallis, I mentioned a Method by which I had found some general Theorems about
squaring Curvilinear Figures, or comparing them with the Conic Sections, or other
the simplest Figures with which they may be compared. And some Years ago I
lent out a Manuscript containing such Theorems, and having since met with some

Things copied out of it, I have on this Occasion made it public, prefixing to it
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an Introduction, and subjoining a Scholium concerning that Method. And I have

joined with it another small Tract concerning the Curvilinear Figures of the Second

Kind, which was also written many Years ago, and made known to some Friends,
who have solicited the making it public.

LN.

April 1, 1704.



Advertisement II

In this Second Edition of these Opticks I have omitted the Mathematical Tracts
published at the End of the former Edition, as not belonging to the Subject. And
at the End of the Third Book I have added some Questions. And to show that 1
do not take Gravity for an essential Property of Bodies, I have added one Question
concerning its Cause, choosing to propose it by way of a Question, because I am
not yet satisfied about it for want of Experiments.

LN.
July 16, 1717.



Advertisement to this Fourth
Editon

This new Edition of Sir Isaac Newton’s Opticks is carefully printed from the
Third Edition, as it was corrected by the Author’s own Hand, and left before his
Death with the Bookseller. Since Sir Isaac’s Lectiones Opticee, which he publicly
read in the University of Cambridge in the Years 1669, 1670, and 1671, are lately
printed, it has been thought proper to make at the bottom of the Pages several
Citations from thence, where may be found the Demonstrations, which the Author

omitted in these Opticks.
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THE FIRST BOOK OF OPTICKS

PART I.

My Design in this Book is not to explain the Properties of Light by Hypotheses,
but to propose and prove them by Reason and Experiments: In order to which I

shall premise the following Definitions and Axioms.

DEFINITIONS
DEFIN. L.

By the Rays of Light I understand its least Parts, and those as well Successive
in the same Lines, as Contemporary in several Lines. For it is manifest that Light
consists of Parts, both Successive and Contemporary; because in the same place
you may stop that which comes one moment, and let pass that which comes
presently after; and in the same time you may stop it in any one place, and let it
pass in any other. For that part of Light which is stopped cannot be the same with
that which is let pass. The least Light or part of Light, which may be stopped
alone without the rest of the Light, or propagated alone, or do or suffer anything
alone, which the rest of the Light doth not or suffers not, I call a Ray of Light.

DEFIN. II.

Refrangibility of the Rays of Light, is their Disposition to be refracted or
turned out of their Way in passing out of one transparent Body or Medium into
another. And a greater or less Refrangibility of Rays, is their Disposition to be
turned more or less out of their Way in like Incidences on the same Medium.
Mathematicians usually consider the Rays of Light to be Lines reaching from the
luminous Body to the Body illuminated, and the refraction of those Rays to be the
bending or breaking of those lines in their passing out of one Medium into another.
And thus may Rays and Refractions be considered, if Light be propagated in an
instant. But by an Argument taken from the Aquations of the times of the Eclipses
of Jupiter’s Satellites, it seems that Light is propagated in time, spending in its

passage from the Sun to us about seven Minutes of time: And therefore I have
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chosen to define Rays and Refractions in such general terms as may agree to Light

in both cases.

DEFIN. III.

Reflexibility of Rays, is their Disposition to be reflected or turned back into
the same Medium from any other Medium upon whose Surface they fall. And
Rays are more or less reflezible, which are turned back more or less easily. As
if Light pass out of a Glass into Air, and by being inclined more and more to
the common Surface of the Glass and Air, begins at length to be totally reflected
by that Surface; those sorts of Rays which at like Incidences are reflected most
copiously, or by inclining the Rays begin soonest to be totally reflected, are most

reflexible.

DEFIN. IV.

The Angle of Incidence is that Angle, which the Line described by the incident
Ray contains with the Perpendicular to the reflecting or refracting Surface at the

Point of Incidence.

DEFIN. V.

The Angle of Reflexion or Refraction, is the Angle which the line described by
the reflected or refracted Ray containeth with the Perpendicular to the reflecting
or refracting Surface at the Point of Incidence.

DEFIN. VL

The Sines of Incidence, Reflexion, and Refraction, are the Sines of the Angles

of Incidence, Reflerion, and Refraction.

DEFIN. VIL

The Light whose Rays are all alike Refrangible, I call Simple, Homogeneal
and Similar; and that whose Rays are some more Refrangible than others, I call
Compound, Heterogeneal and Dissimilar. The former Light I call Homogeneal, not
because I would affirm it so in all respects, but because the Rays which agree in

Refrangibility, agree at least in all those their other Properties which I consider in



