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Isaac Newton was a pivotal figure in the field of physics and mathematics, renowned for formulating the laws of motion and universal gravitation that laid the groundwork for classical mechanics. Born on January 4, 1643, in Woolsthorpe, Lincolnshire, England, Newton's early life was marked by personal challenges, including the untimely death of his
father and his mother's remarriage, which left him feeling isolated. Despite these hardships, he excelled academically, eventually attending the University of Cambridge. His groundbreaking work culminated in the publication of "Philosophi Naturalis Principia Mathematica" in 1687, fundamentally changing our understanding of the physical world and
establishing him as a leading figure of the Scientific Revolution.Throughout his life, Newton made significant contributions beyond his iconic laws of motion and gravitational theory. He also advanced the field of optics, demonstrating that white light is comprised of various colors, and he created the reflecting telescope. His interests extended into
mathematics, where he co-developed calculus independently with Gottfried Wilhelm von Leibniz. Despite facing fierce criticism and rivalries, particularly with figures like Robert Hooke, Newtons insights forged a new path in science. Recognized for his monumental achievements, he was knighted by Queen Anne in 1705, becoming Sir Isaac Newton, a
testament to his lasting legacy in science and mathematics.Early Life and Educationlsaac Newton was born on January 4, 1643, in Woolsthorpe, Lincolnshire, England, to a prosperous farmer, also named Isaac, who passed away just three months prior to his birth. As a premature infant, he was frail and often not expected to survive. At the age of
three, his mother remarried, leaving Newton in the care of his grandmother. This early separation instilled in him a deep sense of insecurity that would linger throughout his life, affecting his interactions and responses to criticism, especially regarding his scientific works.Newton's educational journey began at the King's School in Grantham, where
he lodged with a local apothecary and developed an interest in chemistry. Although his mother initially intended for him to become a farmer, Newton struggled with this prospect and was soon sent back to school. His remarkable intellectual abilities caught the attention of his uncle, who encouraged his mother to allow him to enroll at the University
of Cambridge. In 1661, he commenced his studies at Trinity College, where he flourished amidst the progressive ideas of the Scientific Revolution, laying the groundwork for his future groundbreaking discoveries in physics and mathematics.Scientific Revolution and Career StartIsaac Newton was a pivotal figure in the Scientific Revolution,
profoundly affecting the development of modern physics and mathematics. His arrival at the University of Cambridge in 1661 coincided with a burgeoning intellectual climate exploring groundbreaking ideas in science and philosophy. Yet, Newton initially followed a standard curriculum steeped in Aristotelian thought. His hunger for knowledge
pushed him into self-directed study where he immersed himself in the works of contemporary thinkers, laying the groundwork for his future discoveries. This dual exposureformal education combined with independent readingpropelled him toward a deeper understanding of the natural world, ultimately leading to his revolutionary contributions.A
significant turning point in Newton's academic career occurred during the plague years of 1665-66 when the University of Cambridge temporarily closed. During this isolation, he conducted private studies that resulted in some of his most astonishing insights, including developments in calculus, optics, and universal gravitation. This period of intense
contemplation and experimentation would yield foundational principles that would eventually be codified in his renowned work, "Philosophi Naturalis Principia Mathematica," published in 1687. The knowledge he cultivated during this time, in tandem with the intellectual rigor he exhibited at Cambridge, set the stage for his emergence as one of the
great scientific minds of the era, culminating in a lasting legacy that radically transformed the scientific understanding of the cosmos.Isaac Newtons Discoveries and AchievementsIsaac Newtons contributions to science and mathematics are monumental, laying the groundwork for modern physics. His seminal work, "Philosophi Naturalis Principia
Mathematica" (1687), details the laws of motion and universal gravitation, reshaping our understanding of mechanics and celestial dynamics. Through his first law, he demonstrated that a body at rest remains at rest unless acted upon by an external force, while the second and third laws quantifiably describe how force interacts with mass and
acceleration. Together, these laws provided an unprecedented framework for understanding physical phenomena, influencing not just physics but also engineering, astronomy, and beyond.In addition to his laws of motion, Newton made significant strides in optics and calculus. His exploration of light led to the groundbreaking theory that white light
is a mixture of colors, founded on his early work with a reflecting telescope he constructed in 1668. His series of experiments formed the basis of his publication, "Opticks" (1704), where he discussed the nature of light and color in depth. Newton, alongside Gottfried Wilhelm Leibniz, is credited with the independent development of calculus, a tool
that transformed mathematical analysis. His innovative approaches laid the foundation for future exploration in multiple scientific fields, truly solidifying his legacy as a key figure in the Scientific Revolution.Isaac Newton Inventionsisaac Newton, a pivotal figure in the history of science, is famed not only for his groundbreaking theories but also for
significant inventions that reshaped our understanding of the natural world. One of his earliest and most notable creations was the reflecting telescope, completed in 1668. This innovative design utilized a curved mirror rather than lenses to gather and focus light, substantially reducing chromatic aberration. By demonstrating this telescope to the
Royal Society in 1671, Newton not only revolutionized the field of optics but also set a new standard for astronomical observation. His advancements allowed for clearer and more detailed explorations of celestial bodies.In addition to his contributions in optics, Newton's work in mathematics introduced key methodologies, such as the development of
calculus, which he referred to as "the method of fluxions." Though his primary focus was on theories, these mathematical innovations are essential tools used in numerous scientific applications. His 1672 publication of "Opticks," which explored the nature of light as composed of particles, exemplifies his talent for not just theory but practical
application of scientific knowledge. Through his inventions and theories, Newton laid the groundwork for numerous fields, influencing generations of scientists and mathematicians thereafter.Personal Life: Never Married, No ChildrenIsaac Newton's personal life was characterized by solitude and a lack of familial connections. Despite his monumental
contributions to science and his rise to fame, Newton never married and did not have any children. This absence of a romantic relationship or family life set him apart from many of his contemporaries, leading some to speculate that his intense focus on his work may have contributed to his single status. His relationships were often strained, and his
interactions with peers were marked by rivalry and competition rather than camaraderie.Newton's lifelong dedication to his studies left little room for social engagements or relationships. He preferred the company of books and his intellectual pursuits, which dominated his existence. Friends and acquaintances often noted his eccentric and reclusive
nature; reports suggest that he could be irritable and defensive when challenged. As he grew older, these tendencies became more pronounced, leading to further isolation. Consequently, Newton's legacy is intertwined with his profound professional accomplishments, while his private life remains an enigmatic footnote, largely untouched by the
domesticity that defined many of his contemporaries.Net Worth and Earning: Wealthy Scientistlsaac Newton, renowned as one of the most influential figures in the Scientific Revolution, significantly augmented his wealth through various means. By the time he was knighted in 1705 by Queen Anne of England, Newton's earnings reflected not just his
scientific prowess but also his positions in academia and government. His role as the Master of the Royal Mint, a position he held from 1699 until his death, allowed him to implement reforms that improved the currency system and ultimately fostered his financial stability. This governmental role, alongside his academic endeavors at Cambridge,
provided him with a stable income.Newton's genius in mathematics and physics enabled him to invest wisely, further increasing his wealth. He became known for his meticulous approach not just to science, but also to managing his finances. He owned property and invested in ventures that bolstered his economic status. By the time of his death in
1727, Isaac Newton's net worth was considerable, reflecting the financial reward that accompanied his scientific contributions and the high esteem in which he was held. While the exact figures of his wealth are not clearly documented, his status as a wealthy scientist is well recognized in historical accounts.First published Wed Dec 19, 2007 Isaac
Newton (16421727) is best known for having invented thecalculus in the mid to late 1660s (most of a decade before Leibniz didso independently, and ultimately more influentially) and for havingformulated the theory of universal gravity the latter in hisPrincipia, the single most important work in thetransformation of early modern natural philosophy
into modern physicalscience. Yet he also made major discoveries in optics beginning in themid-1660s and reaching across four decades; and during the course ofhis 60 years of intense intellectual activity he put no less effortinto chemical and alchemical research and into theology and biblicalstudies than he put into mathematics and physics. He
became a dominantfigure in Britain almost immediately following publication of hisPrincipia in 1687, with the consequence thatNewtonianism of one form or another had become firmlyrooted there within the first decade of the eighteenth century. Hisinfluence on the continent, however, was delayed by the strongopposition to his theory of gravity
expressed by such leading figuresas Christiaan Huygens and Leibniz, both of whom saw the theory asinvoking an occult power of action at a distance in the absence ofNewton's having proposed a contact mechanism by means of which forcesof gravity could act. As the promise of the theory of gravity becameincreasingly substantiated, starting in the
late 1730s but especiallyduring the 1740s and 1750s, Newton became an equally dominant figureon the continent, and Newtonianism, though perhaps inmore guarded forms, flourished there as well. What physics textbooksnow refer to as Newtonian mechanics and Newtonianscience consists mostly of results achieved on the continentbetween 1740
and 1800. Newton's life naturally divides into four parts: the years before heentered Trinity College, Cambridge in 1661; his years in Cambridgebefore the Principia was published in 1687; a period of almosta decade immediately following this publication, marked by the renownit brought him and his increasing disenchantment with Cambridge; andhis
final three decades in London, for most of which he was Master ofthe Mint. While he remained intellectually active during hisyears in London, his legendary advances date almost entirely from hisyears in Cambridge. Nevertheless, save for his optical papers ofthe early 1670s and the first edition of the Principia, allhis works published before he died
fell within his years in London.[1] 1.1 Newton's Early Years Newton was born into a Puritan family in Woolsthorpe, a small villagein Linconshire near Grantham, on 25 December 1642 (old calendar), a fewdays short of one year after Galileo died. Isaac's father, afarmer, died two months before Isaac was born. When his motherHannah married the 63
year old Barnabas Smith three years later andmoved to her new husband's residence, Isaac was left behind with hismaternal grandparents. (Isaac learned to read and write from hismaternal grandmother and mother, both of whom, unlike his father, wereliterate.) Hannah returned to Woolsthorpe with three new children in1653, after Smith died. Two
years later Isaac went to boardingschool in Grantham, returning full time to manage the farm, not verysuccessfully, in 1659. Hannah's brother, who had received an M.A.from Cambridge, and the headmaster of the Grantham school thenpersuaded his mother that Isaac should prepare for theuniversity. After further schooling at Grantham, he
enteredTrinity College in 1661, somewhat older than most of hisclassmates. These years of Newton's youth were the most turbulent in the history ofEngland. The English Civil War had begun in 1642, King Charleswas beheaded in 1649, Oliver Cromwell ruled as lord protector from 1653until he died in 1658, followed by his son Richard from 1658 to
1659,leading to the restoration of the monarchy under Charles II in1660. How much the political turmoil of these years affectedNewton and his family is unclear, but the effect on Cambridge and otheruniversities was substantial, if only through unshackling them for aperiod from the control of the Anglican Catholic Church. Thereturn of this control
with the restoration was a key factor inducingsuch figures as Robert Boyle to turn to Charles II for support for whatin 1660 emerged as the Royal Society of London. The intellectualworld of England at the time Newton matriculated to Cambridge was thusvery different from what it was when he was born. 1.2 Newton's Years at Cambridge Prior to
Principia Newton's initial education at Cambridge was classical, focusing(primarily through secondary sources) on Aristotlean rhetoric, logic,ethics, and physics. By 1664, Newton had begun reaching beyond thestandard curriculum, reading, for example, the 1656 Latin edition ofDescartes's Opera philosophica, which included theMeditations,
Discourse on Method, theDioptrics, and the Principles of Philosophy. Byearly 1664 he had also begun teaching himself mathematics, takingnotes on works by Oughtred, Vite, Wallis, and Descartes the latter via van Schooten's Latin translation, withcommentary, of the Gomtrie. Newton spent allbut three months from the summer of 1665 until the
spring of 1667 athome in Woolsthorpe when the university was closed because of theplague. This period was his so-called annusmirabilis. During it, he made his initial experimentaldiscoveries in optics and developed (independently of Huygens'streatment of 1659) the mathematical theory of uniform circular motion,in the process noting the
relationship between the inverse-square andKepler's rule relating the square of the planetary periods to the cubeof their mean distance from the Sun. Even more impressively, by late1666 he had become de facto the leading mathematician in theworld, having extended his earlier examination of cutting-edgeproblems into the discovery of the calculus,
as presented in his tractof October 1666. He returned to Trinity as a Fellow in 1667, where hecontinued his research in optics, constructing his first reflectingtelescope in 1669, and wrote a more extended tract on the calculusDe Analysi per quations Numero TerminorumlInfinitas incorporating new work on infinite series. On thebasis of this tract
Isaac Barrow recommended Newton as his replacementas Lucasian Professor of Mathematics, a position he assumed in October1669, four and a half years after he had received his Bachelor ofArts. Over the course of the next fifteen years as Lucasian Professor Newtonpresented his lectures and carried on research in a variety ofareas. By 1671 he
had completed most of a treatise length accountof the calculus,[2]which he then found no one would publish. This failure appears to havediverted his interest in mathematics away from the calculus for sometime, for the mathematical lectures he registered during this periodmostly concern algebra. (During the early 1680s he undertook acritical
review of classical texts in geometry, a review that reducedhis view of the importance of symbolic mathematics.) His lecturesfrom 1670 to 1672 concerned optics, with a large range of experimentspresented in detail. Newton went public with his work in optics inearly 1672, submitting material that was read before the Royal Societyand then published
in the Philosophical Transactions of the RoyalSociety. This led to four years of exchanges with various figureswho challenged his claims, including both Robert Hooke and ChristiaanHuygens exchanges that at times exasperated Newton to thepoint that he chose to withdraw from further public exchanges innatural philosophy. Before he largely
isolated himself in the late1670s, however, he had also engaged in a series of sometimes longexchanges in the mid 1670s, most notably with John Collins (who had acopy of De Analysi) and Leibniz, concerning his work onthe calculus. So, though they remained unpublished, Newton's advancesin mathematics scarcely remained a secret. This period as
Lucasian Professor also marked the beginning of his moreprivate researches in alchemy and theology. Newton purchasedchemical apparatus and treatises in alchemy in 1669, with experimentsin chemistry extending across this entire period. The issue ofthe vows Newton might have to take in conjunction with the LucasianProfessorship also appears
to have precipitated his study of thedoctrine of the Trinity, which opened the way to his questioning thevalidity of a good deal more doctrine central to the Roman and AnglicanChurches. Newton showed little interest in orbital astronomy during this perioduntil Hooke initiated a brief correspondence with him in an effort tosolicit material for the Royal
Society at the end of November 1679,shortly after Newton had returned to Cambridge following the death ofhis mother. Among the several problems Hooke proposed to Newtonwas the question of the trajectory of a body under an inverse-squarecentral force: It now remaines to know the proprietys of a curve Line (not circularnor concentricall) made
by a centrall attractive power which makes thevelocitys of Descent from the tangent Line or equall straight motion atall Distances in a Duplicate proportion to the Distances Reciprocallytaken. I doubt not but that by your excellent method you willeasily find out what the Curve must be, and it proprietys, and suggesta physicall Reason of this
proportion.[3] Newton apparently discovered the systematic relationship betweenconic-section trajectories and inverse-square central forces at thetime, but did not communicate it to anyone, and for reasons thatremain unclear did not follow up this discovery until Halley, during avisit in the summer of 1684, put the same question to him.
Hisimmediate answer was, an ellipse; and when he was unable to producethe paper on which he had made this determination, he agreed toforward an account to Halley in London. Newton fulfilled thiscommitment in November by sending Halley a nine-folio-pagemanuscript, De Motu Corporum in Gyrum (On theMotion of Bodies in Orbit), which was
entered into the Registerof the Royal Society in early December 1684. The body of this tractconsists of ten deduced propositions three theorems and sevenproblems all of which, along with their corollaries, recur inimportant propositions in the Principia. Save for a few weeks away from Cambridge, from late 1684 until early1687, Newton concentrated
on lines of research that expanded the shortten-proposition tract into the 500 page Principia, with its192 derived propositions. Initially the work was to have a twobook structure, but Newton subsequently shifted to three books, andreplaced the original version of the final book with one moremathematically demanding. The manuscript for Book 1 was
sent toLondon in the spring of 1686, and the manuscripts for Books 2 and 3, inMarch and April 1687, respectively. The roughly three hundredcopies of the Principia came off the press in the summer of1687, thrusting the 44 year old Newton into the forefront of naturalphilosophy and forever ending his life of comparative isolation. 1.3 Newton's Final
Years at Cambridge The years between the publication of the Principia andNewton's permanent move to London in 1696 were marked by hisincreasing disenchantment with his situation in Cambridge. In January1689, following the Glorious Revolution at the end of 1688, he waselected to represent Cambridge University in the ConventionParliament,
which he did until January 1690. During this time heformed friendships with John Locke and Nicolas Fatio de Duillier, andin the summer of 1689 he finally met Christiaan Huygens face to facefor two extended discussions. Perhaps because of disappointment withHuygens not being convinced by the argument for universal gravity, inthe early 1690s
Newton initiated a radical rewriting of thePrincipia. During these same years he wrote (but withheld)his principal treatise in alchemy, Praxis; he correspondedwith Richard Bentley on religion and allowed Locke to read some of hiswritings on the subject; he once again entered into an effort to puthis work on the calculus in a form suitable for
publication; and hecarried out experiments on diffraction with the intent of completinghis Opticks, only to withhold the manuscript from publicationbecause of dissatisfaction with its treatment of diffraction. Theradical revision of the Principia became abandoned by 1693,during the middle of which Newton suffered, by his own testimony, whatin more
recent times would be called a nervous breakdown. In the twoyears following his recovery that autumn, he continued his experimentsin chymistry and he put substantial effort into trying to refine andextend the gravity-based theory of the lunar orbit in thePrincipia, but with less success than he had hoped. Throughout these years Newton showed
interest in a position ofsignificance in London, but again with less success than he had hopeduntil he accepted the relatively minor position of Warden of the Mintin early 1696, a position he held until he became Master of the Mint atthe end of 1699. He again represented Cambridge University inParliament for 16 months, beginning in 1701, the year
in which heresigned his Fellowship at Trinity College and the LucasianProfessorship. He was elected President of the Royal Society in1703 and was knighted by Queen Anne in 1705. 1.4 Newton's Years in London and His Final Years Newton thus became a figure of imminent authority in London over therest of his life, in face-to-face contact with
individuals of power andimportance in ways that he had not known in his Cambridge years.His everyday home life changed no less dramatically when hisextraordinarily vivacious teenage niece, Catherine Barton, the daughterof his half-sister Hannah, moved in with him shortly after he moved toLondon, staying until she married John Conduitt in 1717,
and after thatremaining in close contact. (It was through her and her husbandthat Newton's papers came down to posterity.) Catherine wassocially prominent among the powerful and celebrated among the literatifor the years before she married, and her husband was among thewealthiest men of London. The London years saw Newton embroiled in
some nasty disputes, probablymade the worse by the ways in which he took advantage of his positionof authority in the Royal Society. In the first years of hisPresidency he became involved in a dispute with John Flamsteed in whichhe and Halley, long ill-disposed toward the Flamsteed, violated thetrust of the Royal Astronomer, turning him into a
permanentenemy. Ill feelings between Newton and Leibniz had beendeveloping below the surface from even before Huygens had died in 1695,and they finally came to a head in 1710 when John Keill accused Leibnizin the Philosophical Transactions of having plagiarized thecalculus from Newton and Leibniz, a Fellow of the Royal Society sincel1673,
demanded redress from the Society. The Society's 1712published response was anything but redress. Newton not only wasa dominant figure in this response, but then published an outspokenanonymous review of it in 1715 in the PhilosophicalTransactions. Leibniz and his colleagues on the Continenthad never been comfortable with the Principia and
itsimplication of action at a distance. With the priority disputethis attitude turned into one of open hostility toward Newton's theoryof gravity a hostility that was matched in its blindness by thefervor of acceptance of the theory in England. The publicelements of the priority dispute had the effect of expanding a schismbetween Newton and Leibniz into
a schism between the English associatedwith the Royal Society and the group who had been working with Leibnizon the calculus since the 1690s, including most notably JohannBernoulli, and this schism in turn transformed into one between theconduct of science and mathematics in England versus the Continent thatpersisted long after Leibniz died
in 1716. Although Newton obviously had far less time available to devote tosolitary research during his London years than he had had inCambridge, he did not entirely cease to be productive. The first(English) edition of his Opticks finally appeared in 1704,appended to which were two mathematical treatises, his first work onthe calculus to appear in
print. This edition was followed by a Latinedition in 1706 and a second English edition in 1717, each containingimportant Queries on key topics in natural philosophy beyond those inits predecessor. Other earlier work in mathematics began to appear inprint, including a work on algebra, Arithmetica Universalis,in 1707 and De Analysi and a tract on
finitedifferences, Methodis differentialis in 1711. The secondedition of the Principia, on which Newton had begun work atthe age of 66 in 1709, was published in 1713, with a third edition in1726. Though the original plan for a radical restructuring had longbeen abandoned, the fact that virtually every page of thePrincipia received some modifications
in the second editionshows how carefully Newton, often prodded by his editor Roger Cotes,reconsidered everything in it; and important parts were substantiallyrewritten not only in response to Continental criticisms, but alsobecause of new data, including data from experiments on resistanceforces carried out in London. Focused effort on the third
editionbegan in 1723, when Newton was 80 years old, and while the revisionsare far less extensive than in the second edition, it does containsubstantive additions and modfications, and it surely has claim tobeing the edition that represents his most considered views. Newton died on 20 March 1727 at the age of 84. Hiscontemporaries' conception of
him nevertheless continued to expand as aconsequence of various posthumous publications, including TheChronology of Ancient Kingdoms Amended (1728); the work originallyintended to be the last book of the Principia, The Systemof the World (1728, in both English and Latin); Observationsupon the Prophecies of Daniel and the Apocalypse of St.
John(1733); A Treatise of the Method of Fluxions and InfiniteSeries (1737); A Dissertation upon the Sacred Cubit of theJews (1737), and Four Letters from Sir Isaac Newton to DoctorBentley concerning Some Arguments in Proof of a Deity(1756). Even then, however, the works that had been publishedrepresented only a limited fraction of the total
body of papers thathad been left in the hands of Catherine and John Conduitt. Thefive volume collection of Newton's works edited by Samuel Horsley(177985) did not alter this situation. Through the marriage ofthe Conduitts' daughter Catherine and subsequent inheritance, this bodyof papers came into the possession of Lord Portsmouth, who agreed
in1872 to allow it to be reviewed by scholars at Cambridge University(John Couch Adams, George Stokes, H. R. Luard, and G. D.Liveing). They issued a catalogue in 1888, and the universitythen retained all the papers of a scientific character. With thenotable exception of W. W. Rouse Ball, little work was done on thescientific papers before World War
II. The remaining papers werereturned to Lord Portsmouth, and then ultimately sold at auction in1936 to various parties. Serious scholarly work on them did notget underway until the 1970s, and much remains to be done on them. 2. Newton's Work and Influence Three factors stand in the way of giving an account of Newton's workand influence.
First is the contrast between the public Newton,consisting of publications in his lifetime and in the decade or twofollowing his death, and the private Newton, consisting of hisunpublished work in math and physics, his efforts in chymistry that is, the 17th century blend of alchemy and chemistry andhis writings in radical theology material that has
becomepublic mostly since World War II. Only the public Newton influencedthe eighteenth and early nineteenth centuries, yet any account ofNewton himself confined to this material can at best be onlyfragmentary. Second is the contrast, often shocking, between theactual content of Newton's public writings and the positionsattributed to him by
others, including most importantly hispopularizers. The term Newtonian refers to severaldifferent intellectual strands unfolding in the eighteenth century,some of them tied more closely to Voltaire, Pemberton, and Maclaurin or for that matter to those who saw themselves as extendinghis work, such as Clairaut, Euler, d'Alembert, Lagrange, and
Laplace than to Newton himself. Third is the contrast between theenormous range of subjects to which Newton devoted his fullconcentration at one time or another during the 60 years of hisintellectual career mathematics, optics, mechanics, astronomy,experimental chemistry, alchemy, and theology and theremarkably little information we have
about what drove him or hissense of himself. Biographers and analysts who try to piece together aunified picture of Newton and his intellectual endeavors often end uptelling us almost as much about themselves as about Newton. Compounding the diversity of the subjects to which Newton devoted timeare sharp contrasts in his work within each
subject. Optics andorbital mechanics both fall under what we now call physics, and eventhen they were seen as tied to one another, as indicated by Descartes'first work on the subject, Le Monde, ou Trait de lalumier. Nevertheless, two very differentNewtonian traditions in physics arose from Newton'sOpticks and Principia: from his Opticks atradition
centered on meticulous experimentation and from hisPrincipia a tradition centered on mathematical theory. Themost important element common to these two was Newton's deepcommitment to having the empirical world serve not only as theultimate arbiter, but also as the sole basis for adopting provisionaltheory. Throughout all of this work he
displayed distrust of what wasthen known as the method of hypotheses putting forwardhypotheses that reach beyond all known phenomena and then testing themby deducing observable conclusions from them. Newton insisted insteadon having specific phenomena decide each element of theory, with thegoal of limiting the provisional aspect of theory
as much as possibleto the step of inductively generalizing from the specificphenomena. This stance is perhaps best summarized in his fourth Ruleof Reasoning, added in the third edition of the Principia,but adopted as early as his Optical Lectures of the 1670s: In experimental philosophy, propositions gathered from phenomenaby induction should be
taken to be either exactly or very nearly truenotwithstanding any contrary hypotheses, until yet other phenomena makesuch propositions either more exact or liable to exceptions. This rule should be followed so that arguments based oninduction may not be nullified by hypotheses. Such a commitment to empirically driven science was a hallmark
ofthe Royal Society from its very beginnings, and one can find it in theresearch of Kepler, Galileo, Huygens, and in the experimental effortsof the Royal Academy of Paris. Newton, however, carried thiscommitment further first by eschewing the method of hypotheses andsecond by displaying in his Principia and Opticks howrich a set of theoretical
results can be secured through well-designedexperiments and mathematical theory designed to allow inferences fromphenomena. The success of those after him in building on thesetheoretical results completed the process of transforming naturalphilosophy into modern empirical science. Newton's commitment to having phenomena decide the
elements oftheory required questions to be left open when no available phenomenacould decide them. Newton contrasted himself most strongly withLeibniz in this regard at the end of his anonymous review of the RoyalSociety's report on the priority dispute over the calculus: It must be allowed that these two Gentlemen differ very much
inPhilosophy. The one proceeds upon the Evidence arising fromExperiments and Phenomena, and stops where such Evidence is wanting;the other is taken up with Hypotheses, and propounds them, not to beexamined by Experiments, but to be believed without Examination.The one for want of Experiments to decide the Question, doth not
affirmwhether the Cause of Gravity be Mechanical or not Mechanical; the otherthat it is a perpetual Miracle if it be not Mechanical. Newton could have said much the same about the question of whatlight consists of, waves or particles, for while he felt that the latterwas far more probable, he saw it still not decided by any experiment orphenomenon
in his lifetime. Leaving questions about the ultimatecause of gravity and the constitution of light open was the otherfactor in his work driving a wedge between natural philosophy andempirical science. The many other areas of Newton's intellectual endeavors made less of adifference to eighteenth century philosophy and science. Inmathematics,
Newton was the first to develop a full range ofalgorithms for symbolically determining what we now call integrals andderivatives, but he subsequently became fundamentally opposed to theidea, championed by Leibniz, of transforming mathematics into adiscipline grounded in symbol manipulation. Newton thought the onlyway of rendering limits
rigorous lay in extending geometry toincorporate them, a view that went entirely against the tide in thedevelopment of mathematics in the eighteenth and nineteenthceturies. In chemistry Newton conducted a vast array of experiments,but the experimental tradition coming out of his Opticks, andnot his experiments in chemistry, lay behind Lavoisier
calling himselfa Newtonian; indeed, one must wonder whether Lavoisier would even haveassociated his new form of chemistry with Newton had he been aware ofNewton's fascination with writings in the alchemical tradition. Andeven in theology, there is Newton the anti-Trinitarian mild hereticwho was not that much more radical in his departures
from Roman andAnglican Christianity than many others at the time, and Newton, thewild religious zealot predicting the end of the Earth, who did notemerge to public view until quite recently. There is surprisingly little cross-referencing of themes from one areaof Newton's endeavors to another. The common element across almost allof them is that
of a problem-solver extraordinaire, taking onone problem at a time and staying with it until he had found, usuallyrather promptly, a solution. All of his technical writings displaythis, but so too does his unpublished manuscript reconstructingSolomon's Temple from the biblical account of it and his posthumouslypublished Chronology of the Ancient
Kingdoms in which heattempted to infer from astronomical phenomena the dating of majorevents in the Old Testament. The Newton one encounters in his writingsseems to compartmentalize his interests at any given moment. Whetherhe had a unified conception of what he was up to in all hisintellectual efforts, and if so what this conception might
be, hasbeen a continuing source of controversy among Newton scholars. Of course, were it not for the Principia, there would be noentry at all for Newton in an Encyclopedia of Philosophy. In science,he would have been known only for the contributions he made to optics,which, while notable, were no more so than those made by Huygens
andGrimaldi, neither of whom had much impact on philosophy; and inmathematics, his failure to publish would have relegated his workto not much more than a footnote to the achievements of Leibniz andhis school. Regardless of which aspect of Newton's endeavorsNewtonian might be applied to, the word gained its aurafrom the Principia. But this
adds still a furthercomplication, for the Principia itself was substantiallydifferent things to different people. The press-run of the firstedition (estimated to be around 300) was too small for it to have beenread by all that many individuals. The second edition also appeared intwo pirated Amsterdam editions, and hence was much more widelyavailable, as
was the third edition and its English (and laterFrench) translation. The Principia, however, is not an easybook to read, so one must still ask, even of those who had access toit, whether they read all or only portions of the book and to whatextent they grasped the full complexity of what they read. Thedetailed commentary provided in the three volume
Jesuit edition(173942) made the work less daunting. But even then the vast majorityof those invoking the word Newtonian were unlikely tohave been much more conversant with the Principia itself thanthose in the first half of the 20th century who invokedrelativity were likely to have read Einstein's twospecial relativity papers of 1905 or his general
relativity paper of1916. An important question to ask of any philosophers commenting onNewton is, what primary sources had they read? The 1740s witnessed a major transformation in the standing of thescience in the Principia. The Principia itselfhad left a number of loose-ends, most of them detectable by only highlydiscerning readers. By 1730,
however, some of these loose-endshad been cited in Bernard le Bovier de Fontenelle's elogiumfor Newton[4] and inJohn Machin's appendix to the 1729 English translation of thePrincipia, raising questions about just how secure Newton'stheory of gravity was, empirically. The shift on the continent beganin the 1730s when Maupertuis convinced the
Royal Academy to conductexpeditions to Lapland and Peru to determine whether Newton's claimsabout the non-spherical shape of the Earth and the variation ofsurface gravity with latitude are correct. Several of the loose-endswere successfully resolved during the 1740's through such notableadvances beyond the Principia as Clairaut'sThorie de la
Figure de la Terre; the return of theexpedition from Peru; d'Alembert's 1749 rigid-body solution for thewobble of the Earth that produces the precession of the equinoxes;Clairaut's 1749 resolution of the factor of 2 discrepancy betweentheory and observation in the mean motion of the lunar apogee, glossedover by Newton but emphasized by Machin;
and the prize-winning firstever successful description of the motion of the Moon by Tobias Mayerin 1753, based on a theory of this motion derived from gravity byEuler in the early 1750s taking advantage of Clairaut's solution forthe mean motion of the apogee. Euler was the central figure in turning the three laws of motion putforward by Newton in
the Principia into Newtonianmechanics. These three laws, as Newton formulated them, apply topoint-masses, a term Euler had put forward in hisMechanica of 1736. Most of the effort of eighteenth centurymechanics was devoted to solving problems of the motion of rigidbodies, elastic strings and bodies, and fluids, all of which requireprinciples
beyond Newton's three laws. From the 1740s on this led toalternative approaches to formulating a general mechanics, employingsuch different principles as the conservation of vis viva,the principle of least action, and d'Alembert's principle. TheNewtonian formulation of a general mechanics sprang fromEuler's proposal in 1750 that Newton's second
law, in an F=maformulation that appears nowhere in the Principia, could beapplied locally within bodies and fluids to yield differentialequations for the motions of bodies, elastic and rigid, andfluids. During the 1750s Euler developed his equations for the motionof fluids, and in the 1760s, his equations of rigid-bodymotion. What we call Newtonian
mechanics was accordingly something forwhich Euler was more responsible than Newton. Although some loose-ends continued to defy resolution until much laterin the eighteenth century, by the early 1750s Newton's theory ofgravity had become the accepted basis for ongoing research amongalmost everyone working in orbital astronomy. Clairaut's
successfulprediction of the month of return of Halley's comet at the end of thisdecade made a larger segment of the educated public aware of theextent to which empirical grounds for doubting Newton's theory ofgravity had largely disappeared. Even so, one must still ask of anyoneoutside active research in gravitational astronomy just how aware
theywere of the developments from ongoing efforts when they made theirvarious pronouncements about the standing of the science of thePrincipia among the community of researchers. The naivety ofthese pronouncements cuts both ways: on the one hand, they oftenreflected a bloated view of how secure Newton's theory was at thetime, and, on the
other, they often underestimated how strong theevidence favoring it had become. The upshot is a need to be attentiveto the question of what anyone, even including Newton himself, had inmind when they spoke of the science of the Principia. To view the seventy years of research after Newton died as merely tyingup the loose-ends of the Principia or
as simply compiling moreevidence for his theory of gravity is to miss the whole point.Research predicated on Newton's theory had answered a huge numberof questions about the world dating from long before it. Themotion of the Moon and the trajectories of comets were two earlyexamples, both of which answered such questions as how one
cometdiffers from another and what details make the Moon's motion somuch more complicated than that of the satellites of Jupiter andSaturn. In the 1770s Laplace had developed a proper theory of thetides, reaching far beyond the suggestions Newton had made in thePrincipia by including the effects of the Earth'srotation and the non-radial
components of the gravitational forces ofthe Sun and Moon, components that dominate the radial component thatNewton had singled out. In 1786 Laplace identified a large 900year fluctuation in the motions of Jupiter and Saturn arising fromquite subtle features of their respective orbits. With thisdiscovery, calculation of the motion of the planets
from the theory ofgravity became the basis for predicting planet positions, withobservation serving primarily to identify further forces not yet takeninto consideration in the calculation. These advances in ourunderstanding of planetary motion led Laplace to produce the fourprincipal volumes of his Trait de mcaniquecleste from 1799 to 1805, a work
collecting in one placeall the theoretical and empirical results of the research predicated onNewton's Principia. From that time forward,Newtonian science sprang from Laplace's work, notNewton's. The success of the research in celestial mechanics predicated on thePrincipia was unprecedented. Nothing of comparable scopeand accuracy had ever
occurred before in empirical research of anykind. That led to a new philosophical question: what was it aboutthe science of the Principia that enabled it to achieve whatit did? Philosophers like Locke and Berkeley began asking thisquestion while Newton was still alive, but it gained increasing forceas successes piled on one another over the decades
after he died.This question had a practical side, as those working in other fieldslike chemistry pursued comparable success, and others like Hume andAdam Smith aimed for a science of human affairs. It had, ofcourse, a philosophical side, giving rise to the subdiscipline ofphilosophy of science, starting with Kant and continuing throughout
thenineteenth century as other areas of physical science began showingsimilar signs of success. The Einsteinian revolution in thebeginning of the twentieth century, in which Newtonian theory was shownto hold only as a limiting case of the special and general theories ofrelativity, added a further twist to the question, for now all thesuccesses of
Newtonian science, which still remain in place, have to beseen as predicated on a theory that holds only to high approximation inparochial circumstances. The extraordinary character of the Principia gave riseto a still continuing tendency to place great weight on everythingNewton said. This, however, was, and still is, easy to carry toexcess. One need
look no further than Book 2 of thePrincipia to see that Newton had no more claim to beingsomehow in tune with nature and the truth than any number of hiscontemporaries. Newton's manuscripts do reveal an exceptionallevel of attention to detail of phrasing, from which we can rightlyconclude that his pronouncements, especially in print,
weregenerally backed by careful, self-critical reflection.But this conclusion does not automatically extend to every statement heever made. We must constantly be mindful of the possibility oftoo much weight being placed, then or now, on any pronouncement thatstands in relative isolation over his 60 year career; and, to counterthe tendency to excess,
we should be even more vigilant than usual innot losing sight of the context, circumstantial as well as historicaland textual, of both Newton's statements and the eighteenth centuryreaction tothem. Special thanks to the Microsoft Corporation for their contribution to our site. The following information came from Microsoft
Encarta.IINTRODUCTIONNewton, Sir Isaac (1642-1727), mathematician and physicist, one of the foremost scientific intellects of all time. Born at Woolsthorpe, near Grantham in Lincolnshire, where he attended school, he entered Cambridge University in 1661; he was elected a Fellow of Trinity College in 1667, and Lucasian Professor of
Mathematics in 1669. He remained at the university, lecturing in most years, until 1696. Of these Cambridge years, in which Newton was at the height of his creative power, he singled out 1665-1666 (spent largely in Lincolnshire because of plague in Cambridge) as the prime of my age for invention. During two to three years of intense mental effort
he preparedPhilosophiae Naturalis Principia Mathematica(Mathematical Principles of Natural Philosophy) commonly known as thePrincipia,although this was not published until 1687.As a firm opponent of the attempt by King James II to make the universities into Catholic institutions, Newton was elected Member of Parliament for the University of
Cambridge to the Convention Parliament of 1689, and sat again in 1701-1702. Meanwhile, in 1696 he had moved to London as Warden of the Royal Mint. He became Master of the Mint in 1699, an office he retained to his death. He was elected a Fellow of the Royal Society of London in 1671, and in 1703 he became President, being annually re-
elected for the rest of his life. His major work,Opticks,appeared the next year; he was knighted in Cambridge in 1705.As Newtonian science became increasingly accepted on the Continent, and especially after a general peace was restored in 1714, following the War of the Spanish Succession, Newton became the most highly esteemed natural
philosopher in Europe. His last decades were passed in revising his major works, polishing his studies of ancient history, and defending himself against critics, as well as carrying out his official duties. Newton was modest, diffident, and a man of simple tastes. He was angered by criticism or opposition, and harboured resentment; he was harsh
towards enemies but generous to friends. In government, and at the Royal Society, he proved an able administrator. He never married and lived modestly, but was buried with great pomp in Westminster Abbey.Newton has been regarded for almost 300 years as the founding examplar of modern physical science, his achievements in experimental
investigation being as innovative as those in mathematical research. With equal, if not greater, energy and originality he also plunged into chemistry, the early history of Western civilization, and theology; among his special studies was an investigation of the form and dimensions, as described in the Bible, of Solomons Temple in Jerusalem.IIOPTICSIn
1664, while still a student, Newton read recent work on optics and light by the English physicists Robert Boyle and Robert Hooke; he also studied both the mathematics and the physics of the French philosopher and scientist Ren Descartes. He investigated the refraction of light by a glass prism; developing over a few years a series of increasingly
elaborate, refined, and exact experiments, Newton discovered measurable, mathematical patterns in the phenomenon of colour. He found white light to be a mixture of infinitely varied coloured rays (manifest in the rainbow and the spectrum), each ray definable by the angle through which it is refracted on entering or leaving a given transparent
medium. He correlated this notion with his study of the interference colours of thin films (for example, of oil on water, or soap bubbles), using a simple technique of extreme acuity to measure the thickness of such films. He held that light consisted of streams of minute particles. From his experiments he could infer the magnitudes of the transparent
corpuscles forming the surfaces of bodies, which, according to their dimensions, so interacted with white light as to reflect, selectively, the different observed colours of those surfaces.The roots of these unconventional ideas were with Newton by about 1668; when first expressed (tersely and partially) in public in 1672 and 1675, they provoked hostile
criticism, mainly because colours were thought to be modified forms of homogeneous white light. Doubts, and Newtons rejoinders, were printed in the learned journals. Notably, the scepticism of Christiaan Huygens and the failure of the French physicist Edm Mariotte to duplicate Newtons refraction experiments in 1681 set scientists on the
Continent against him for a generation. The publication ofOpticks,largely written by 1692, was delayed by Newton until the critics were dead. The book was still imperfect: the colours of diffraction defeated Newton. Nevertheless,Opticksestablished itself, from about 1715, as a model of the interweaving of theory with quantitative
experimentation.IIIMATHEMATICSIn mathematics too, early brilliance appeared in Newtons student notes. He may have learnt geometry at school, though he always spoke of himself as self-taught; certainly he advanced through studying the writings of his compatriots William Oughtred and John Wallis, and of Descartes and the Dutch school.
Newton made contributions to all branches of mathematics then studied, but is especially famous for his solutions to the contemporary problems in analytical geometry of drawing tangents to curves (differentiation) and defining areas bounded by curves (integration). Not only did Newton discover that these problems were inverse to each other, but
he discovered general methods of resolving problems of curvature, embraced in his method of fluxions and inverse method of fluxions, respectively equivalent to Leibnizs later differential and integral calculus. Newton used the term fluxion (from Latin meaning flow) because he imagined a quantity flowing from one magnitude to another. Fluxions
were expressed algebraically, as Leibnizs differentials were, but Newton made extensive use also (especially in thePrincipia) of analogous geometrical arguments. Late in life, Newton expressed regret for the algebraic style of recent mathematical progress, preferring the geometrical method of the Classical Greeks, which he regarded as clearer and
more rigorous.Newtons work on pure mathematics was virtually hidden from all but his correspondents until 1704, when he published, withOpticks, a tract on the quadrature of curves (integration) and another on the classification of the cubic curves. His Cambridge lectures, delivered from about 1673 to 1683, were published in 1707.The Calculus
Priority DisputeNewton had the essence of the methods of fluxions by 1666. The first to become known, privately, to other mathematicians, in 1668, was his method of integration by infinite series. In Paris in 1675 Gottfried Wilhelm Leibniz independently evolved the first ideas of his differential calculus, outlined to Newton in 1677. Newton had
already described some of his mathematical discoveries to Leibniz, not including his method of fluxions. In 1684 Leibniz published his first paper on calculus; a small group of mathematicians took up his ideas.In the 1690s Newtons friends proclaimed the priority of Newtons methods of fluxions. Supporters of Leibniz asserted that he had
communicated the differential method to Newton, although Leibniz had claimed no such thing. Newtonians then asserted, rightly, that Leibniz had seen papers of Newtons during a London visit in 1676; in reality, Leibniz had taken no notice of material on fluxions. A violent dispute sprang up, part public, part private, extended by Leibniz to attacks on
Newtons theory of gravitation and his ideas about God and creation; it was not ended even by Leibnizs death in 1716. The dispute delayed the reception of Newtonian science on the Continent, and dissuaded British mathematicians from sharing the researches of Continental colleagues for a century.IVMECHANICS AND GRAVITATIONAccording to
the well-known story, it was on seeing an apple fall in his orchard at some time during 1665 or 1666 that Newton conceived that the same force governed the motion of the Moon and the apple. He calculated the force needed to hold the Moon in its orbit, as compared with the force pulling an object to the ground. He also calculated the centripetal
force needed to hold a stone in a sling, and the relation between the length of a pendulum and the time of its swing. These early explorations were not soon exploited by Newton, though he studied astronomy and the problems of planetary motion.Correspondence with Hooke (1679-1680) redirected Newton to the problem of the path of a body
subjected to a centrally directed force that varies as the inverse square of the distance; he determined it to be an ellipse, so informing Edmond Halley in August 1684. Halleys interest led Newton to demonstrate the relationship afresh, to compose a brief tract on mechanics, and finally to write thePrincipia.Book I of thePrincipiastates the foundations
of the science of mechanics, developing upon them the mathematics of orbital motion round centres of force. Newton identified gravitation as the fundamental force controlling the motions of the celestial bodies. He never found its cause. To contemporaries who found the idea of attractions across empty space unintelligible, he conceded that they
might prove to be caused by the impacts of unseen particles.Book II inaugurates the theory of fluids: Newton solves problems of fluids in movement and of motion through fluids. From the density of air he calculated the speed of sound waves.Book III shows the law of gravitation at work in the universe: Newton demonstrates it from the revolutions of
the six known planets, including the Earth, and their satellites. However, he could never quite perfect the difficult theory of the Moons motion. Comets were shown to obey the same law; in later editions, Newton added conjectures on the possibility of their return. He calculated the relative masses of heavenly bodies from their gravitational forces,
and the oblateness of Earth and Jupiter, already observed. He explained tidal ebb and flow and the precession of the equinoxes from the forces exerted by the Sun and Moon. All this was done by exact computation.Newtons work in mechanics was accepted at once in Britain, and universally after half a century. Since then it has been ranked among
humanitys greatest achievements in abstract thought. It was extended and perfected by others, notably Pierre Simon de Laplace, without changing its basis and it survived into the late 19th century before it began to show signs of failing.SeeQuantum Theory; Relativity. VALCHEMY AND CHEMISTRYNewton left a mass of manuscripts on the subjects
of alchemy and chemistry, then closely related topics. Most of these were extracts from books, bibliographies, dictionaries, and so on, but a few are original. He began intensive experimentation in 1669, continuing till he left Cambridge, seeking to unravel the meaning that he hoped was hidden in alchemical obscurity and mysticism. He sought
understanding of the nature and structure of all matter, formed from the solid, massy, hard, impenetrable, movable particles that he believed God had created. Most importantly in the Queries appended to Opticks and in the essay On the Nature of Acids (1710), Newton published an incomplete theory of chemical force, concealing his exploration of
the alchemists, which became known a century after his death. VIHISTORICAL AND CHRONOLOGICAL STUDIESNewton owned more books on humanistic learning than on mathematics and science; all his life he studied them deeply. His unpublished classical scholiaexplanatory notes intended for use in a future edition of thePrincipiareveal his
knowledge of pre-Socratic philosophy; he read the Fathers of the Church even more deeply. Newton sought to reconcile Greek mythology and record with the Bible, considered the prime authority on the early history of mankind. In his work on chronology he undertook to make Jewish and pagan dates compatible, and to fix them absolutely from an
astronomical argument about the earliest constellation figures devised by the Greeks. He put the fall of Troy at 904 BC, about 500 years later than other scholars; this was not well received.VIIRELIGIOUS CONVICTIONS AND PERSONALITYNewton also wrote on Judaeo-Christian prophecy, whose decipherment was essential, he thought, to the
understanding of God. His book on the subject, which was reprinted well into the Victorian Age, represented lifelong study. Its message was that Christianity went astray in the 4th century AD, when the first Council of Nicaea propounded erroneous doctrines of the nature of Christ. The full extent of Newtons unorthodoxy was recognized only in the
present century: but although a critic of accepted Trinitarian dogmas and the Council of Nicaea, he possessed a deep religious sense, venerated the Bible and accepted its account of creation. In late editions of his scientific works he expressed a strong sense of Gods providential role in nature.VIIIPUBLICATIONSNewton published an edition
ofGeographia generalisby the German geographer Varenius in 1672. His own letters on optics appeared in print from 1672 to 1676. Then he published nothing until thePrincipia(published in Latin in 1687; revised in 1713 and 1726; and translated into English in 1729). This was followed byOpticksin 1704; a revised edition in Latin appeared in 1706.
Posthumously published writings includeThe Chronology of Ancient Kingdoms Amended(1728),The System of the World(1728), the first draft of Book III of thePrincipia, andObservations upon the Prophecies of Daniel and the Apocalypse of St John(1733).Contributed By: Alfred Rupert HallSir Isaac Newton Microsoft Encarta. Copyright 1998 Microsoft
Corporation. Isaac NewtonIsaac Newton, portrait by Godfrey Kneller, 1689.Sir Isaac Newton, (born Jan. 4, 1643, Woolsthorpe, Lincolnshire, Eng.died March 31, 1727, London), English physicist and mathematician. The son of a yeoman, he was raised by his grandmother. He was educated at Cambridge University (166165), where he discovered the
work of Ren Descartes. His experiments passing sunlight through a prism led to the discovery of the heterogeneous, corpuscular nature of white light and laid the foundation of physical optics. He built the first reflecting telescope in 1668 and became a professor of mathematics at Cambridge in 1669. He worked out the fundamentals of calculus,
though this work went unpublished for more than 30 years. His most famous publication, Principia Mathematica (1687), grew out of correspondence with Edmond Halley. Describing his works on the laws of motion (see Newtons laws of motion), orbital dynamics, tidal theory, and the theory of universal gravitation, it is regarded as the seminal work of



modern science. He was elected president of the Royal Society of London in 1703 and became the first scientist ever to be knighted in 1705. During his career he engaged in heated arguments with several of his colleagues, including Robert Hooke (over authorship of the inverse square relation of gravitation) and G.W. Leibniz (over the authorship of
calculus). The battle with Leibniz dominated the last 25 years of his life; it is now well established that Newton developed calculus first, but that Leibniz was the first to publish on the subject. Newton is regarded as one of the greatest scientists of all time. Sir Isaac Newton was born especially tiny but grew into a massive intellect and still looms large,
thanks to his findings on gravity, light, motion, mathematics, and more.Imagelsaac Newton Kneller PaintingFar more than just discovering the laws of gravity, Sir Isaac Newton was also responsible for working out many of the principles of visible light and the laws of motion, and contributing to calculus.Photograph of Sir Godfrey Kneller painting by
Science SourcelLegend has it that Isaac Newton formulated gravitational theory in 1665 or 1666 after watching an apple fall and asking why the apple fell straight down, rather than sideways or even upward."He showed that the force that makes the apple fall and that holds us on the ground is the same as the force that keeps the moon and planets in
their orbits," said Martin Rees, a former president of Britain's Royal Society, the United Kingdom's national academy of science, which was once headed by Newton himself."His theory of gravity wouldn't have got us global positioning satellites," said Jeremy Gray, a mathematical historian at the Milton Keynes, U.K.-based Open University. "But it was
enough to develop space travel."Isaac Newton, Underachiever?Born two to three months prematurely on January 4, 1643, in a hamlet in Lincolnshire, England, Isaac Newton was a tiny baby who, according to his mother, could have fit inside a quart mug. A practical child, he enjoyed constructing models, including a tiny mill that actually ground
flourpowered by a mouse running in a wheel.Admitted to the University of Cambridge on 1661, Newton at first failed to shine as a student.In 1665 the school temporarily closed because of a bubonic plague epidemic and Newton returned home to Lincolnshire for two years. It was then that the apple-falling brainstorm occurred, and he described his
years on hiatus as "the prime of my age for invention."Despite his apparent affinity for private study, Newton returned to Cambridge in 1667 and served as a mathematics professor and in other capacities until 1696.Isaac Newton: More than Master of GravityDecoding gravity was only part of Newton's contribution to mathematics and science. His
other major mathematical preoccupation was calculus, and along with German mathematician Gottfried Leibniz, Newton developed differentiation and integrationtechniques that remain fundamental to mathematicians and scientists.Meanwhile, his interest in optics led him to propose, correctly, that white light is actually the combination of light of all
the colors of the rainbow. This, in turn, made plain the cause of chromatic aberrationinaccurate color reproductionin the telescopes of the day.To solve the problem, Newton designed a telescope that used mirrors rather than just glass lenses, which allowed the new apparatus to focus all the colors on a single pointresulting in a crisper, more accurate
image. To this day, reflecting telescopes, including the Hubble Space Telescope, are mainstays of astronomy.Following his apple insight, Newton developed the three laws of motion, which are, in his own words:Newton's Law of Inertia: Every object persists in its state of rest or uniform motion in a straight line unless it is compelled to change that
state by forces impressed upon it.Newton's Law of Acceleration: Force is equal to the change in momentum (mV) per change in time. For a constant mass, force equals mass times acceleration [expressed in the famous equation F = ma].Newton's Law of Action and Reaction: For every action, there is an equal and opposite reaction.Newton published
his findings in 1687 in a book called Philosophiae Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy) commonly known as the Principia."Newton's Principia made him famousfew people read it, and even fewer understood it, but everyone knew that it was a great work, rather like Einstein's Theory of Relativity over two
hundred years later," writes mathematician Robert Wilson of the Open University in an article on a university website.Isaac Newton's "Unattractive Personality"Despite his wealth of discoveries, Isaac Newton wasn't well liked, particularly in old age, when he served as the head of Britain's Royal Mint, served in Parliament, and wrote on religion,
among other things."As a personality, Newton was unattractivesolitary and reclusive when young, vain and vindictive in his later years, when he tyrannized the Royal Society and vigorously sabotaged his rivals," the Royal Society's Rees said.Sir David Wallace, director of the Isaac Newton Institute for Mathematical Sciences in Cambridge, U.K.,
added, "He was a complex character, who also pursued alchemy"the search for a method to turn base metals into gold"and, as Master of the Mint, showed no clemency towards coiners [counterfeiters] sentenced to death."In 1727, at 84, Sir Isaac Newton died in his sleep and was buried with pomp and ceremony in Westminster Abbey in London.The
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January[O.S. 25 December]1643 31 March[O.S. 20 March]1727)[b] was an English polymath active as a mathematician, physicist, astronomer, alchemist, theologian, and author.[5] Newton was a key figure in the Scientific Revolution and the Enlightenment that followed.[6] His book Philosophi Naturalis Principia Mathematica (Mathematical
Principles of Natural Philosophy), first published in 1687, achieved the first great unification in physics and established classical mechanics.[7][8] Newton also made seminal contributions to optics, and shares credit with German mathematician Gottfried Wilhelm Leibniz for formulating infinitesimal calculus, though he developed calculus years before
Leibniz. Newton contributed to and refined the scientific method, and his work is considered the most influential in bringing forth modern science.SirIsaac NewtonFRSPortrait of Newton, 1689Born(1643-01-04)4 January 1643Woolsthorpe-by-Colsterworth, Lincolnshire, EnglandDied31 March 1727(1727-03-31) (aged84)Kensington, Middlesex,
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laws of motion and universal gravitation that formed the dominant scientific viewpoint for centuries until it was superseded by the theory of relativity. He used his mathematical description of gravity to derive Kepler's laws of planetary motion, account for tides, the trajectories of comets, the precession of the equinoxes and other phenomena,
eradicating doubt about the Solar System's heliocentricity.[9] Newton solved the two-body problem, and introduced the three-body problem. He demonstrated that the motion of objects on Earth and celestial bodies could be accounted for by the same principles. Newton's inference that the Earth is an oblate spheroid was later confirmed by the
geodetic measurements of Alexis Clairaut, Charles Marie de La Condamine, and others, convincing most European scientists of the superiority of Newtonian mechanics over earlier systems. He was also the first to calculate the age of Earth by experiment, and described a precursor to the modern wind tunnel.Newton built the first reflecting telescope
and developed a sophisticated theory of colour based on the observation that a prism separates white light into the colours of the visible spectrum. His work on light was collected in his book Opticks, published in 1704. He originated prisms as beam expanders and multiple-prism arrays, which would later become integral to the development of
tunable lasers.[10] He also anticipated waveparticle duality and was the first to theorize the GoosHnchen effect. He further formulated an empirical law of cooling, which was the first heat transfer formulation and serves as the formal basis of convective heat transfer,[11] made the first theoretical calculation of the speed of sound, and introduced the
notions of a Newtonian fluid and a black body. He was also the first to explain the Magnus effect. Furthermore, he made early studies into electricity. In addition to his creation of calculus, Newton's work on mathematics was extensive. He generalized the binomial theorem to any real number, introduced the Puiseux series, was the first to state
Bzout's theorem, classified most of the cubic plane curves, contributed to the study of Cremona transformations, developed a method for approximating the roots of a function, and also originated the NewtonCotes formulas for numerical integration. He further initiated the field of calculus of variations, devised an early form of regression analysis, and
was a pioneer of vector analysis.Newton was a fellow of Trinity College and the second Lucasian Professor of Mathematics at the University of Cambridge; he was appointed at the age of 26. He was a devout but unorthodox Christian who privately rejected the doctrine of the Trinity. He refused to take holy orders in the Church of England, unlike most
members of the Cambridge faculty of the day. Beyond his work on the mathematical sciences, Newton dedicated much of his time to the study of alchemy and biblical chronology, but most of his work in those areas remained unpublished until long after his death. Politically and personally tied to the Whig party, Newton served two brief terms as
Member of Parliament for the University of Cambridge, in 16891690 and 17011702. He was knighted by Queen Anne in 1705 and spent the last three decades of his life in London, serving as Warden (16961699) and Master (16991727) of the Royal Mint, in which he increased the accuracy and security of British coinage, as well as the president of the
Royal Society (17031727).Main article: Early life of Isaac Newtonlsaac Newton was born (according to the Julian calendar in use in England at the time) on Christmas Day, 25 December 1642 (NS 4 January 1643[b]) at Woolsthorpe Manor in Woolsthorpe-by-Colsterworth, a hamlet in the county of Lincolnshire.[12] His father, also named Isaac Newton,
had died three months before. Born prematurely, Newton was a small child; his mother Hannah Ayscough reportedly said that he could have fit inside a quart mug.[13] When Newton was three, his mother remarried and went to live with her new husband, the Reverend Barnabas Smith, leaving her son in the care of his maternal grandmother,
Margery Ayscough (ne Blythe). Newton disliked his stepfather and maintained some enmity towards his mother for marrying him, as revealed by this entry in a list of sins committed up to the age of 19: "Threatening my father and mother Smith to burn them and the house over them."[14] Newton's mother had three children (Mary, Benjamin, and
Hannah) from her second marriage.[15]From the age of about twelve until he was seventeen, Newton was educated at The King's School in Grantham, which taught Latin and Ancient Greek and probably imparted a significant foundation of mathematics.[16] He was removed from school by his mother and returned to Woolsthorpe-by-Colsterworth by
October 1659. His mother, widowed for the second time, attempted to make him a farmer, an occupation he hated.[17] Henry Stokes, master at The King's School, and Reverend William Ayscough (Newton's Uncle) persuaded his mother to send him back to school.[18] Motivated partly by a desire for revenge against a schoolyard bully, he became the
top-ranked student,[19] distinguishing himself mainly by building sundials and models of windmills.[20]In June 1661, Newton was admitted to Trinity College at the University of Cambridge. His uncle the Reverend William Ayscough, who had studied at Cambridge, recommended him to the university. At Cambridge, Newton started as a subsizar,
paying his way by performing valet duties until he was awarded a scholarship in 1664, which covered his university costs for four more years until the completion of his MA.[21] At the time, Cambridge's teachings were based on those of Aristotle, whom Newton read along with then more modern philosophers, including Ren Descartes and
astronomers such as Galileo Galilei and Thomas Street. He set down in his notebook a series of "Quaestiones" about mechanical philosophy as he found it. In 1665, he discovered the generalised binomial theorem and began to develop a mathematical theory that later became calculus. Soon after Newton obtained his BA degree at Cambridge in August
1665, the university temporarily closed as a precaution against the Great Plague.[22]Although he had been undistinguished as a Cambridge student, his private studies and the years following his bachelor's degree have been described as "the richest and most productive ever experienced by a scientist".[23] The next two years alone saw the
development of theories on calculus,[24] optics, and the law of gravitation, at his home in Woolsthorpe. The physicist Louis T. More stated that "There are no other examples of achievement in the history of science to compare with that of Newton during those two golden years."[25]Newton has been described as an "exceptionally organized" person
when it came to note-taking, further dog-earing pages he saw as important. Furthermore, Newton's "indexes look like present-day indexes: They are alphabetical, by topic." His books showed his interests to be wide-ranging, with Newton himself described as a "Janusian thinker, someone who could mix and combine seemingly disparate fields to
stimulate creative breakthroughs."[26]In April 1667, Newton returned to the University of Cambridge, and in October he was elected as a fellow of Trinity.[27][28] Fellows were required to take holy orders and be ordained as Anglican priests, although this was not enforced in the Restoration years, and an assertion of conformity to the Church of
England was sufficient. He made the commitment that "I will either set Theology as the object of my studies and will take holy orders when the time prescribed by these statutes [7years] arrives, or I will resign from the college."[29] Up until this point he had not thought much about religion and had twice signed his agreement to the Thirty-nine
Articles, the basis of Church of England doctrine. By 1675 the issue could not be avoided, and his unconventional views stood in the way.[30]His academic work impressed the Lucasian Professor Isaac Barrow, who was anxious to develop his own religious and administrative potential (he became master of Trinity College two years later); in 1669,
Newton succeeded him, only one year after receiving his MA. Newton argued that this should exempt him from the ordination requirement, and King Charles II, whose permission was needed, accepted this argument; thus, a conflict between Newton's religious views and Anglican orthodoxy was averted.[31] He was appointed at the age of 26.[32]As
accomplished as Newton was as a theoretician he was less effective as a teacher as his classes were almost always empty. Humphrey Newton, his sizar (assistant), noted that Newton would arrive on time and, if the room was empty, he would reduce his lecture time in half from 30 to 15 minutes, talk to the walls, then retreat to his experiments, thus
fulfilling his contractual obligations. For his part Newton enjoyed neither teaching nor students. Over his career he was only assigned three students to tutor and none were noteworthy.[33]Newton was elected a Fellow of the Royal Society (FRS) in 1672.[1]Some of the figures added by Isaac Newton in his 1672 and 1681 editions of the Geographia
Generalis. These figures appeared in subsequent editions as well.[34]The Lucasian Professor of Mathematics at Cambridge position included the responsibility of instructing geography.[34] In 1672, and again in 1681, Newton published a revised, corrected, and amended edition of the Geographia Generalis, a geography textbook first published in
1650 by the then-deceased Bernhardus Varenius.(Bernhardus Varenius, Geographia Generalis, ed. Isaac Newton, 2nd ed. (Cambridge: Joann. Hayes, 1681))[351[36] In the Geographia Generalis, Varenius attempted to create a theoretical foundation linking scientific principles to classical concepts in geography, and considered geography to be a mix
between science and pure mathematics applied to quantifying features of the Earth.[34][37] While it is unclear if Newton ever lectured in geography, the 1733 Dugdale and Shaw English translation of the book stated Newton published the book to be read by students while he lectured on the subject.[34] The Geographia Generalis is viewed by some
as the dividing line between ancient and modern traditions in the history of geography, and Newton's involvement in the subsequent editions is thought to be a large part of the reason for this enduring legacy.[38]Newton's work has been said "to distinctly advance every branch of mathematics then studied".[39] His work on calculus, usually referred
to as fluxions, began in 1664, and by 20 May 1665 as seen in a manuscript, Newton "had already developed the calculus to the point where he could compute the tangent and the curvature at any point of a continuous curve".[40] Another manuscript of October 1666, is now published among Newton's mathematical papers.[41] His work De analysi per
aequationes numero terminorum infinitas, sent by Isaac Barrow to John Collins in June 1669, was identified by Barrow in a letter sent to Collins that August as the work "of an extraordinary genius and proficiency in these things".[42] Newton later became involved in a dispute with Gottfried Wilhelm Leibniz over priority in the development of
calculus. Both are now credited with independently developing calculus, though with very different mathematical notations. However, it is established that Newton came to develop calculus much earlier than Leibniz.[43][44]1[45] The notation of Leibniz is recognized as the more convenient notation, being adopted by continental European
mathematicians, and after 1820, by British mathematicians.[46]Historian of science A. Rupert Hall notes that while Leibniz deserves credit for his independent formulation of calculus, Newton was undoubtedly the first to develop it, stating:[47]But all these matters are of little weight in comparison with the central truth, which has indeed long been
universally recognized, that Newton was master of the essential techniques of the calculus by the end of 1666, almost exactly nine years before Leibniz . . . Newtons claim to have mastered the new infinitesimal calculus long before Leibniz, and even to have written or at least made a good start upon a publishable exposition of it as early as 1671, is
certainly borne out by copious evidence, and though Leibniz and some of his friends sought to belittle Newtons case, the truth has not been seriously in doubt for the last 250 years.Hall further notes that in Principia, Newton was able to "formulate and resolve problems by the integration of differential equations"” and "in fact, he anticipated in his
book many results that later exponents of the calculus regarded as their own novel achievements."[48] Hall notes Newton's rapid development of calculus in comparison to his contemporaries, stating that Newton "well before 1690 . . . had reached roughly the point in the development of the calculus that Leibniz, the two Bernoullis, LHospital,
Hermann and others had by joint efforts reached in print by the early 1700s".[49]Despite the convenience of Leibniz's notation, it has been noted that Newton's notation could also have developed multivariate techniques, with his dot notation still widely used in physics. Some academics have noted the richness and depth of Newton's work, such as
physicist Roger Penrose, stating "in most cases Newtons geometrical methods are not only more concise and elegant, they reveal deeper principles than would become evident by the use of those formal methods of calculus that nowadays would seem more direct." Mathematician Vladimir Arnold states "Comparing the texts of Newton with the
comments of his successors, it is striking how Newtons original presentation is more modern, more understandable and richer in ideas than the translation due to commentators of his geometrical ideas into the formal language of the calculus of Leibniz."[50]His work extensively uses calculus in geometric form based on limiting values of the ratios of
vanishingly small quantities: in the Principia itself, Newton gave demonstration of this under the name of "the method of first and last ratios"[51] and explained why he put his expositions in this form,[52] remarking also that "hereby the same thing is performed as by the method of indivisibles."[53] Because of this, the Principia has been called "a
book dense with the theory and application of the infinitesimal calculus" in modern times[54] and in Newton's time "nearly all of it is of this calculus."[55] His use of methods involving "one or more orders of the infinitesimally small" is present in his De motu corporum in gyrum of 1684[56] and in his papers on motion "during the two decades
preceding 1684".[57]Newton in 1702 by Godfrey KnellerNewton had been reluctant to publish his calculus because he feared controversy and criticism.[58] He was close to the Swiss mathematician Nicolas Fatio de Duillier. In 1691, Duillier started to write a new version of Newton's Principia, and corresponded with Leibniz.[59] In 1693, the
relationship between Duillier and Newton deteriorated and the book was never completed.[60] Starting in 1699, Duillier accused Leibniz of plagiarism.[61] Mathematician John Keill accused Leibniz of plagiarism in 1708 in the Royal Society journal, thereby deteriorating the situation even more.[62] The dispute then broke out in full force in 1711
when the Royal Society proclaimed in a study that it was Newton who was the true discoverer and labelled Leibniz a fraud; it was later found that Newton wrote the study's concluding remarks on Leibniz. Thus began the bitter controversy which marred the lives of both men until Leibniz's death in 1716.[63]Newton is credited with the generalised
binomial theorem, valid for any exponent. He discovered Newton's identities, Newton's method, classified cubic plane curves (polynomials of degree three in two variables), is a founder of the theory of Cremona transformations,[64] made substantial contributions to the theory of finite differences, with Newton regarded as "the single most significant
contributor to finite difference interpolation", with many formulas created by Newton.[65] He was the first to state Bzout's theorem, and was also the first to use fractional indices and to employ coordinate geometry to derive solutions to Diophantine equations. He approximated partial sums of the harmonic series by logarithms (a precursor to Euler's
summation formula) and was the first to use power series with confidence and to revert power series. He introduced the Puisseux series.[66] He originated the Newton-Cotes formulas for numerical integration.[67] Newton's work on infinite series was inspired by Simon Stevin's decimals.[68] He also initiated the field of calculus of variations, being
the first to clearly formulate and correctly solve a problem in the field, that being Newton's minimal resistance problem, which he posed and solved in 1685, and then later published in Principia in 1687.[69] It is regarded as one of the most difficult problems tackled by variational methods prior to the twentieth century.[70] He then used calculus of
variations in his solving of the brachistochrone curve problem in 1697, which was posed by Johann Bernoulli in 1696, thus he pioneered the field with his work on the two problems.[71] He was also a pioneer of vector analysis, as he demonstrated how to apply the parallelogram law for adding various physical quantities and realized that these
quantities could be broken down into components in any direction.[72]A replica of the reflecting telescope Newton presented to the Royal Society in 1672 (the first one he made in 1668 was loaned to an instrument maker but there is no further record of what happened to it).[73]In 1666, Newton observed that the spectrum of colours exiting a prism
in the position of minimum deviation is oblong, even when the light ray entering the prism is circular, which is to say, the prism refracts different colours by different angles.[74][75] This led him to conclude that colour is a property intrinsic to light a point which had, until then, been a matter of debate.From 1670 to 1672, Newton lectured on optics.
[76] During this period he investigated the refraction of light, demonstrating that the multicoloured image produced by a prism, which he named a spectrum, could be recomposed into white light by a lens and a second prism.[77] Modern scholarship has revealed that Newton's analysis and resynthesis of white light owes a debt to corpuscular
alchemy.[78]In his work on Newton's rings in 1671, he used a method that was unprecedented in the 17th century, as "he averaged all of the differences, and he then calculated the difference between the average and the value for the first ring", in effect introducing a now standard method for reducing noise in measurements, and which does not
appear elsewhere at the time.[79] He extended his "error-slaying method" to studies of equinoxes in 1700, which was described as an "altogether unprecedented method" but differed in that here "Newton required good values for each of the original equinoctial times, and so he devised a method that allowed them to, as it were, self-correct."[80]
Newton wrote down the first of the two 'normal equations' known from ordinary least squares, and devised an early form of regression analysis, as he averaged a set of data, 50 years before Tobias Mayer and also "summing the residuals to zero he forced the regression line to pass through the average point". Newton also differentiated between two
uneven sets of data and may have considered an optimal solution regarding bias, although not in terms of effectiveness.[81]He showed that coloured light does not change its properties by separating out a coloured beam and shining it on various objects, and that regardless of whether reflected, scattered, or transmitted, the light remains the same
colour. Thus, he observed that colour is the result of objects interacting with already-coloured light rather than objects generating the colour themselves. This is known as Newton's theory of colour.[82] His 1672 paper on the nature of white light and colours forms the basis for all work that followed on colour and colour vision.[83]Illustration of a
dispersive prism separating white light into the colours of the spectrum, as discovered by NewtonFrom this work, he concluded that the lens of any refracting telescope would suffer from the dispersion of light into colours (chromatic aberration). As a proof of the concept, he constructed a telescope using reflective mirrors instead of lenses as the
objective to bypass that problem. Building the design, the first known functional reflecting telescope, today known as a Newtonian telescope, involved solving the problem of a suitable mirror material and shaping technique.[84] He grounded his own mirrors out of a custom composition of highly reflective speculum metal, using Newton's rings to
judge the quality of the optics for his telescopes. In late 1668,[85] he was able to produce this first reflecting telescope. It was about eight inches long and it gave a clearer and larger image. In 1671, he was asked for a demonstration of his reflecting telescope by the Royal Society.[86] Their interest encouraged him to publish his notes, Of Colours,
[87] which he later expanded into the work Opticks. When Robert Hooke criticised some of Newton's ideas, Newton was so offended that he withdrew from public debate. However, the two had brief exchanges in 167980, when Hooke, who had been appointed Secretary of the Royal Society,[88] opened a correspondence intended to elicit
contributions from Newton to Royal Society transactions,[89] which had the effect of stimulating Newton to work out a proof that the elliptical form of planetary orbits would result from a centripetal force inversely proportional to the square of the radius vector.[90]Facsimile of a 1682 letter from Newton to William Briggs, commenting on Briggs' A
New Theory of VisionNewton argued that light is composed of particles or corpuscles, which were refracted by accelerating into a denser medium. He verged on soundlike waves to explain the repeated pattern of reflection and transmission by thin films (Opticks Bk. II, Props. 12), but still retained his theory of 'fits' that disposed corpuscles to be
reflected or transmitted (Props.13). Physicists later favoured a purely wavelike explanation of light to account for the interference patterns and the general phenomenon of diffraction. Despite his known preference of a particle theory, Newton in fact noted that light had both particle-like and wave-like properties in Opticks, and was the first to attempt
to reconcile the two theories, thereby anticipating later developments of wave-particle duality, which is the modern understanding of light.[91][92] Physicist David Finkelstein called him "the first quantum physicist" as a result.[91]In his Hypothesis of Light of 1675, Newton posited the existence of the ether to transmit forces between particles. The
contact with the Cambridge Platonist philosopher Henry More revived his interest in alchemy.[93] He replaced the ether with occult forces based on Hermetic ideas of attraction and repulsion between particles. His contributions to science cannot be isolated from his interest in alchemy.[93] This was at a time when there was no clear distinction
between alchemy and science.[94][95]In 1704, Newton published Opticks, in which he expounded his corpuscular theory of light, and included a set of queries at the end, which were posed as unanswered questions and positive assertions. In line with his corpuscle theory, he thought that normal matter was made of grosser corpuscles and speculated
that through a kind of alchemical transmutation, with query 30 stating "Are not gross Bodies and Light convertible into one another, and may not Bodies receive much of their Activity from the Particles of Light which enter their Composition?"[96] Query 6 introduced the concept of a black body.[97][98] Newton investigated electricity by constructing
a primitive form of a frictional electrostatic generator using a glass globe,[99] and detailed an experiment in 1675 that showed when one side of a glass sheet is rubbed to create an electric charge, it attracts "light bodies" to the opposite side. He interpreted this as evidence that electric forces could pass through glass.[100] His idea in Opticks that
optical reflection and refraction arise from interactions across the entire surface is regarded as the beginning of the field theory of electric force.[101] He recognized the crucial role of electricity in nature, believing it to be responsible for various phenomena, including the emission, reflection, refraction, inflection, and heating effects of light. He
proposed that electricity was involved in the sensations experienced by the human body, affecting everything from muscle movement to brain function.[102] His mass-dispersion model, ancestral to the successful use of the least action principle, provided a credible framework for understanding refraction, particularly in its approach to refraction in
terms of momentum.[101]In Opticks, he was the first to show a diagram using a prism as a beam expander, and also the use of multiple-prism arrays. Some 278 years after Newton's discussion, multiple-prism beam expanders became central to the development of narrow-linewidth tunable lasers. The use of these prismatic beam expanders led to the
multiple-prism dispersion theory.[10]Newton was also the first to propose the GoosHnchen effect, an optical phenomenon in which linearly polarized light undergoes a small lateral shift when totally internally reflected. He provided both experimental and theoretical explanations for the effect using a mechanical model.[103]Science came to realise
the difference between perception of colour and mathematisable optics. The German poet and scientist, Johann Wolfgang von Goethe, could not shake the Newtonian foundation but "one hole Goethe did find in Newton's armour,... Newton had committed himself to the doctrine that refraction without colour was impossible. He, therefore, thought that
the object-glasses of telescopes must forever remain imperfect, achromatism and refraction being incompatible. This inference was proved by Dollond to be wrong."[104]Engraving of Portrait of Newton by John VanderbankNewton's own copy of Principia with Newton's hand-written corrections for the second edition, now housed in the Wren Library
at Trinity College, CambridgeNewton had been developing his theory of gravitation as far back as 1665.[105] In 1679, he returned to his work on celestial mechanics by considering gravitation and its effect on the orbits of planets with reference to Kepler's laws of planetary motion. Newton's reawakening interest in astronomical matters received
further stimulus by the appearance of a comet in the winter of 16801681, on which he corresponded with John Flamsteed.[106] After the exchanges with Hooke, Newton worked out a proof that the elliptical form of planetary orbits would result from a centripetal force inversely proportional to the square of the radius vector. He shared his results with
Edmond Halley and the Royal Society in De motu corporum in gyrum, a tract written on about nine sheets which was copied into the Royal Society's Register Book in December 1684.[107] This tract contained the nucleus that Newton developed and expanded to form the Principia.The Principia was published on 5 July 1687 with encouragement and
financial help from Halley. In this work, Newton stated the three universal laws of motion. Together, these laws describe the relationship between any object, the forces acting upon it and the resulting motion, laying the foundation for classical mechanics. They contributed to numerous advances during the Industrial Revolution and were not improved
upon for more than 200 years. Many of these advances still underpin non-relativistic technologies today. Newton used the Latin word gravitas (weight) for the effect that would become known as gravity, and defined the law of universal gravitation.[108] His work achieved the first great unification in physics.[8] He solved the two-body problem, and
introduced the three-body problem.[109]In the same work, Newton presented a calculus-like method of geometrical analysis using 'first and last ratios', gave the first analytical determination (based on Boyle's law) of the speed of sound in air, inferred the oblateness of Earth's spheroidal figure, accounted for the precession of the equinoxes as a result
of the Moon's gravitational attraction on the Earth's oblateness, initiated the gravitational study of the irregularities in the motion of the Moon, provided a theory for the determination of the orbits of comets, and much more.[108] Newton's biographer David Brewster reported that the complexity of applying his theory of gravity to the motion of the
moon was so great it affected Newton's health: "[H]e was deprived of his appetite and sleep" during his work on the problem in 169293, and told the astronomer John Machin that "his head never ached but when he was studying the subject". According to Brewster, Halley also told John Conduitt that when pressed to complete his analysis Newton
"always replied that it made his head ache, and kept him awake so often, that he would think of it no more". [Emphasis in original][110] He provided the first calculation of the age of Earth by experiment,[111] and described a precursor to the modern wind tunnel.[112]Newton made clear his heliocentric view of the Solar Systemdeveloped in a
somewhat modern way because already in the mid-1680s he recognised the "deviation of the Sun" from the centre of gravity of the Solar System.[113] For Newton, it was not precisely the centre of the Sun or any other body that could be considered at rest, but rather "the common centre of gravity of the Earth, the Sun and all the Planets is to be
esteem'd the Centre of the World", and this centre of gravity "either is at rest or moves uniformly forward in a right line". (Newton adopted the "at rest" alternative in view of common consent that the centre, wherever it was, was at rest.)[114]Newton was criticised for introducing "occult agencies" into science because of his postulate of an invisible
force able to act over vast distances.[115] Later, in the second edition of the Principia (1713), Newton firmly rejected such criticisms in a concluding General Scholium, writing that it was enough that the phenomenon implied a gravitational attraction, as they did; but they did not so far indicate its cause, and it was both unnecessary and improper to
frame hypotheses of things that were not implied by the phenomenon. (Here he used what became his famous expression "Hypotheses non fingo".[116])With the Principia, Newton became internationally recognised.[117] He acquired a circle of admirers, including the Swiss-born mathematician Nicolas Fatio de Duillier.[118]In the 1660s and 1670s,
Newton found 72 of the 78 "species" of cubic curves and categorised them into four types, systemizing his results in later publications. However, a 1690s manuscript later analyzed showed that Newton had identified all 78 cubic curves, but chose not to publish the remaining six for unknown reasons.[64][67] In 1717, and probably with Newton's help,
James Stirling proved that every cubic was one of these four types. He claimed that the four types could be obtained by plane projection from one of them, and this was proved in 1731, four years after his death.[119]Newton studied heat and energy flow, formulating an empirical law of cooling which states that the rate at which an object cools is
proportional to the temperature difference between the object and its surrounding environment. It was first formulated in 1701, and is the first heat transfer formulation and serves as the formal basis of convective heat transfer.[11]Newton introduced the notion of a Newtonian fluid with his formulation of his law of viscosity in Principia in 1687. It
states that the shear stress between two fluid layers is directly proportional to the velocity gradient between them.[120] He also discussed the circular motion of fluids and was the first to discuss Couette flow.[121][122]Newton was the first to observe and qualitatively describe what would much later be formalized as the Magnus effect, nearly two
centuries before Heinrich Magnus's experimental studies. In a 1672 text, Newton recounted watching tennis players at Cambridge college and noted how a tennis ball struck obliquely with a spinning motion curved in flight. He explained that the balls combination of circular and progressive motion caused one side to "press and beat the contiguous
air more violently" than the other, thereby producing "a reluctancy and reaction of the air proportionably greater”, an astute observation of the pressure differential responsible for lateral deflection.[123][124]Newton's role as a philosopher was deeply influential, and understanding the philosophical landscape of the late seventeenth and early
eighteenth centuries requires recognizing his central contributions. Historically, Newton was widely regarded as a core figure in modern philosophy. For example, Johann Jacob Bruckers Historia Critica Philosophiae (1744), considered the first comprehensive modern history of philosophy, prominently positioned Newton as a central philosophical
figure. This portrayal notably shaped the perception of modern philosophy among leading Enlightenment intellectuals, including figures such as Diderot, D'Alembert, and Kant.[125]Starting with the second edition of his Principia, Newton included a final section on science philosophy or method. It was here that he wrote his famous line, in Latin,
"hypotheses non fingo", which can be translated as "I don't make hypotheses," (the direct translation of "fingo" is "frame", but in context he was advocating against the use of hypotheses in science). Newton's rejection of hypotheses ("hypotheses non fingo") emphasizes that he refused to speculate on causes not directly supported by phenomena.
Harper explains that Newton's experimental philosophy involves clearly distinguishing hypotheses-unverified conjectures-from propositions established through phenomena and generalized by induction. According to Newton, true scientific inquiry requires grounding explanations strictly on observable data rather than speculative reasoning. Thus, for
Newton, proposing hypotheses without empirical backing undermines the integrity of experimental philosophy, as hypotheses should serve merely as tentative suggestions subordinate to observational evidence.[126]In Latin, he wrote: Rationem vero harum gravitatis proprietatum ex phaenomenis nondum potui deducere, & hypotheses non fingo.
Quicquid enim ex phaenomenis non deducitur, hypothesis vocanda est;& hypotheses, seu metaphysicae, seu physicae, seu qualitatum occultarum, seu mechanicae,in philosophia experimentali locum non habent. In hac philosophia propositiones deducuntur ex phaenomenis, et redduntur generales per inductionem.[127]This is translated as: "Hitherto I
have not been able to discover the cause of those properties of gravity from phenomena, and I frame no hypotheses, for whatever is not deduced from the phenomena is to be called an hypothesis; and hypotheses, whether metaphysical or physical, whether of occult qualities or mechanical, have no place in experimental philosophy. In this philosophy
particular propositions are inferred from the phenomena, and afterwards rendered general by induction".[53]Newton contributed to and refined the scientific method. In his work on the properties of light in the 1670s, he showed his rigorous method, which was conducting experiments, taking detailed notes, making measurements, conducting more
experiments that grew out of the initial ones, he formulated a theory, created more experiments to test it, and finally described the entire process so other scientists could replicate every step.[128]In his 1687 Principia, he outlined four rules: the first is, 'Admit no more causes of natural things than are both true and sufficient to explain their
appearances'; the second is, 'To the same natural effect, assign the same causes'; the third is, 'Qualities of bodies, which are found to belong to all bodies within experiments, are to be esteemed universal'; and lastly, 'Propositions collected from observation of phenomena should be viewed as accurate or very nearly true until contradicted by other
phenomena'. These rules have become the basis of the modern approaches to science.[129]Main article: Later life of [saac NewtonIsaac Newton in old age in 1712, portrait by Sir James Thornhillln the 1690s, Newton wrote a number of religious tracts dealing with the literal and symbolic interpretation of the Bible. A manuscript Newton sent to John
Locke in which he disputed the fidelity of 1 John 5:7the Johannine Commaand its fidelity to the original manuscripts of the New Testament, remained unpublished until 1785.[130]Newton was also a member of the Parliament of England for Cambridge University in 1689 and 1701, but according to some accounts his only comments were to complain
about a cold draught in the chamber and request that the window be closed.[131] He was, however, noted by Cambridge diarist Abraham de la Pryme to have rebuked students who were frightening locals by claiming that a house was haunted.[132]Newton moved to London to take up the post of warden of the Royal Mint during the reign of King
William IIT in 1696, a position that he had obtained through the patronage of Charles Montagu, 1st Earl of Halifax, then Chancellor of the Exchequer. He took charge of England's great recoining, trod on the toes of Lord Lucas, Governor of the Tower, and secured the job of deputy comptroller of the temporary Chester branch for Edmond Halley.
Newton became perhaps the best-known Master of the Mint upon the death of Thomas Neale in 1699, a position he held for the last 30years of his life.[133][134] These appointments were intended as sinecures, but Newton took them seriously. He retired from his Cambridge duties in 1701, and exercised his authority to reform the currency and
punish clippers and counterfeiters.As Warden, and afterwards as Master, of the Royal Mint, Newton estimated that 20percent of the coins taken in during the Great Recoinage of 1696 were counterfeit. Counterfeiting was high treason, punishable by the felon being hanged, drawn and quartered. Despite this, convicting even the most flagrant
criminals could be extremely difficult, but Newton proved equal to the task.[135] Disguised as a habitu of bars and taverns, he gathered much of that evidence himself.[136] For all the barriers placed to prosecution, and separating the branches of government, English law still had ancient and formidable customs of authority. Newton had himself
made a justice of the peace in all the home counties. A draft letter regarding the matter is included in Newton's personal first edition of Philosophi Naturalis Principia Mathematica, which he must have been amending at the time.[137] Then he conducted more than 100cross-examinations of witnesses, informers, and suspects between June 1698 and
Christmas 1699. He successfully prosecuted 28coiners, including serial counterfeiter William Chaloner, who was subsequently hanged.[138]Beyond prosecuting counterfeiters, he improved minting technology and reduced the standard deviation of the weight of guineas from 1.3 grams to 0.75 grams. Starting in 1707, Newton introduced the practice
of testing a small sample of coins, a pound in weight, in the trial of the pyx, which helped to reduce the size of admissible error. He ultimately saved the Treasury a then 41,510, roughly 3 million in 2012,[139] with his improvements lasting until the 1770s, thereby increasing the accuracy of British coinage.[140]Newton's activities at the Mint
influenced rising scientific and commercial interests in fields such as numismatics, geology, mining, metallurgy, and metrology in the early 18th century.[141]Coat of arms of the Newton family of Great Gonerby, Lincolnshire, afterwards used by Sir Isaac[142]Newton was made president of the Royal Society in 1703 and an associate of the French
Acadmie des Sciences. In his position at the Royal Society, Newton made an enemy of John Flamsteed, the Astronomer Royal, by prematurely publishing Flamsteed's Historia Coelestis Britannica, which Newton had used in his studies.[143]In April 1705, Queen Anne knighted Newton during a royal visit to Trinity College, Cambridge. The knighthood
is likely to have been motivated by political considerations connected with the parliamentary election in May 1705, rather than any recognition of Newton's scientific work or services as Master of the Mint.[144] Newton was the second scientist to be knighted, after Francis Bacon.[145]As a result of a report written by Newton on 21 September 1717
to the Lords Commissioners of His Majesty's Treasury, the bimetallic relationship between gold coins and silver coins was changed by royal proclamation on 22 December 1717, forbidding the exchange of gold guineas for more than 21silver shillings.[146] This inadvertently resulted in a silver shortage as silver coins were used to pay for imports,
while exports were paid for in gold, effectively moving Britain from the silver standard to its first gold standard. It is a matter of debate as to whether he intended to do this or not.[147] It has been argued that Newton viewed his work at the Mint as a continuation of his alchemical work.[148]Newton was invested in the South Sea Company and lost at
least 10,000, and plausibly more than 20,000 (4.4million in 2020[149]) when it collapsed in around 1720. Since he was already rich before the bubble, he still died rich, at estate value around 30,000.[150]Toward the end of his life, Newton spent some time at Cranbury Park, near Winchester, the country residence of his niece and her husband, though
he primarily lived in London. [151][152] His half-niece, Catherine Barton,[153] served as his hostess in social affairs at his house on Jermyn Street in London. In a surviving letter written in 1700 while she was recovering from smallpox, Newton closed with the phrase your very loving uncle, expressing familial concern in a manner typical of
seventeenth-century epistolary style.[154] Historian Patricia Fara notes that the letter's tone is warm and paternal, including medical advice and attention to her appearance during convalescence, rather than conveying any romantic implication.[155]Death mask of Newton, photographed c.1906Newton died in his sleep in London on 20 March 1727
(NS 31 March 1727).[b] He was given a ceremonial funeral, attended by nobles, scientists, and philosophers, and was buried in Westminster Abbey among kings and queens. He was the first scientist to be buried in the abbey.[156] Voltaire may have been present at his funeral.[157] A bachelor, he had divested much of his estate to relatives during his
last years, and died intestate.[158] His papers went to John Conduitt and Catherine Barton.[159]Shortly after his death, a plaster death mask was moulded of Newton. It was used by Flemish sculptor John Michael Rysbrack in making a sculpture of Newton.[160] It is now held by the Royal Society.[161]Newton's hair was posthumously examined and
found to contain mercury, probably resulting from his alchemical pursuits. Mercury poisoning could explain Newton's eccentricity in late life.[158]Although it was claimed that he was once engaged,[c] Newton never married. The French writer and philosopher Voltaire, who was in London at the time of Newton's funeral, said that he "was never
sensible to any passion, was not subject to the common frailties of mankind, nor had any commerce with womena circumstance which was assured me by the physician and surgeon who attended him in his last moments."[163]Newton had a close friendship with the Swiss mathematician Nicolas Fatio de Duillier, whom he met in London around 1689;
[118] some of their correspondence has survived.[164][165] Their relationship came to an abrupt and unexplained end in 1693, and at the same time Newton suffered a nervous breakdown,[166] which included sending wild accusatory letters to his friends Samuel Pepys and John Locke. His note to the latter included the charge that Locke had
endeavoured to "embroil" him with "woemen & by other means".[167]Newton appeared to be relatively modest about his achievements, writing in a later memoir, "I do not know what I may appear to the world, but to myself I seem to have been only like a boy playing on the sea-shore, and diverting myself in now and then finding a smoother pebble or
a prettier shell than ordinary, whilst the great ocean of truth lay all undiscovered before me."[168] Nonetheless, he could be fiercely competitive and did on occasion hold grudges against his intellectual rivals, not abstaining from personal attacks when it suited hima common trait found in many of his contemporaries.[169] In a letter to Robert Hooke
in February 1675, for instance, he confessed "If I have seen further it is by standing on the shoulders of giants."[170] Some historians argued that this, written at a time when Newton and Hooke were disputing over optical discoveries, was an oblique attack on Hooke who was presumably short and hunchbacked, rather than (or in addition to) a
statement of modesty.[171] On the other hand, the widely known proverb about standing on the shoulders of giants, found in 17th century poet George Herbert's Jacula Prudentum (1651) among others, had as its main point that "a dwarf on a giant's shoulders sees farther of the two", and so in effect place Newton himself rather than Hooke as the
'dwarf' who saw farther.[172]Main articles: Religious views of Isaac Newton and Isaac Newton's occult studiesAlthough born into an Anglican family, by his thirties Newton had developed unorthodox beliefs,[173] with historian Stephen Snobelen labelling him a heretic.[174]By 1672, he had started to record his theological researches in notebooks
which he showed to no one and which have only been available for public examination since 1972.[175] Over half of what Newton wrote concerned theology and alchemy, and most has never been printed.[175] His writings show extensive knowledge of early Church texts and reveal that he sided with Arius, who rejected the conventional view of the
Trinity and was the losing party in the conflict with Athanasius over the Creed. Newton "recognized Christ as a divine mediator between God and man, who was subordinate to the Father who created him."[176] He was especially interested in prophecy, but for him, "the great apostasy was trinitarianism."[177]Newton tried unsuccessfully to obtain
one of the two fellowships that exempted the holder from the ordination requirement. At the last moment in 1675, he received a government dispensation that excused him and all future holders of the Lucasian chair.[178]Worshipping Jesus Christ as God was, in Newton's eyes, idolatry, an act he believed to be the fundamental sin.[179] In 1999,
Snobelen wrote, that "Isaac Newton was a heretic. But... he never made a public declaration of his private faithwhich the orthodox would have deemed extremely radical. He hid his faith so well that scholars are still unraveling his personal beliefs." Snobelen concludes that Newton was at least a Socinian sympathiser (he owned and had thoroughly
read at least eight Socinian books), possibly an Arian and almost certainly an anti-trinitarian.[174]Newton (1795, detail) by William Blake. Newton is depicted critically as a "divine geometer".[180]Although the laws of motion and universal gravitation became Newton's best-known discoveries, he warned against using them to view the Universe as a
mere machine, as if akin to a great clock. He said, "So then gravity may put the planets into motion, but without the Divine Power it could never put them into such a circulating motion, as they have about the sun".[181]Along with his scientific fame, Newton's studies of the Bible and of the early Church Fathers were also noteworthy. Newton wrote
works on textual criticism, most notably An Historical Account of Two Notable Corruptions of Scripture and Observations upon the Prophecies of Daniel, and the Apocalypse of St. John.[182] He placed the crucifixion of Jesus Christ at 3 April, AD 33, which agrees with one traditionally accepted date.[183]He believed in a rationally immanent world,
but he rejected the hylozoism implicit in Gottfried Wilhelm Leibniz and Baruch Spinoza. The ordered and dynamically informed Universe could be understood, and must be understood, by an active reason. In his correspondence, he claimed that in writing the Principia "I had an eye upon such Principles as might work with considering men for the
belief of a Deity".[184] He saw evidence of design in the system of the world: "Such a wonderful uniformity in the planetary system must be allowed the effect of choice". But Newton insisted that divine intervention would eventually be required to reform the system, due to the slow growth of instabilities.[185] For this, Leibniz lampooned him: "God
Almighty wants to wind up his watch from time to time: otherwise it would cease to move. He had not, it seems, sufficient foresight to make it a perpetual motion."[186]Newton's position was defended by his follower Samuel Clarke in a famous correspondence. A century later, Pierre-Simon Laplace's work Celestial Mechanics had a natural
explanation for why the planet orbits do not require periodic divine intervention.[187] The contrast between Laplace's mechanistic worldview and Newton's one is the most strident considering the famous answer which the French scientist gave Napoleon, who had criticised him for the absence of the Creator in the Mcanique cleste: "Sire, j'ai pu me
passer de cette hypothse" ("Sir, I can do without this hypothesis").[188]Scholars long debated whether Newton disputed the doctrine of the Trinity. His first biographer, David Brewster, who compiled his manuscripts, interpreted Newton as questioning the veracity of some passages used to support the Trinity, but never denying the doctrine of the
Trinity as such.[189] In the twentieth century, encrypted manuscripts written by Newton and bought by John Maynard Keynes (among others) were deciphered[190] and it became known that Newton did indeed reject Trinitarianism.[174]Newton and Robert Boyle's approach to mechanical philosophy was promoted by rationalist pamphleteers as a
viable alternative to pantheism and enthusiasm. It was accepted hesitantly by orthodox preachers as well as dissident preachers like the latitudinarians.[191] The clarity and simplicity of science was seen as a way to combat the emotional and metaphysical superlatives of both superstitious enthusiasm and the threat of atheism,[192] and at the same
time, the second wave of English deists used Newton's discoveries to demonstrate the possibility of a "Natural Religion".The attacks made against pre-Enlightenment "magical thinking", and the mystical elements of Christianity, were given their foundation with Boyle's mechanical conception of the universe. Newton gave Boyle's ideas their
completion through mathematical proofs and, perhaps more importantly, was very successful in popularising them.[193]Newton was not the first of the age of reason. He was the last of the magicians, the last of the Babylonians and Sumerians, the last great mind which looked out on the visible and intellectual world with the same eyes as those who
began to build our intellectual inheritance rather less than 10,000 years ago. Isaac Newton, a posthumous child born with no father on Christmas Day, 1642, was the last wonderchild to whom the Magi could do sincere and appropriate homage.John Maynard Keynes, "Newton, the Man"[194]0Of an estimated ten million words of writing in Newton's
papers, about one million deal with alchemy. Many of Newton's writings on alchemy are copies of other manuscripts, with his own annotations.[159] Alchemical texts mix artisanal knowledge with philosophical speculation, often hidden behind layers of wordplay, allegory, and imagery to protect craft secrets.[195] Some of the content contained in
Newton's papers could have been considered heretical by the church.[159]In 1888, after spending sixteen years cataloguing Newton's papers, Cambridge University kept a small number and returned the rest to the Earl of Portsmouth. In 1936, a descendant offered the papers for sale at Sotheby's.[196] The collection was broken up and sold for a
total of about 9,000.[197] John Maynard Keynes was one of about three dozen bidders who obtained part of the collection at auction. Keynes went on to reassemble an estimated half of Newton's collection of papers on alchemy before donating his collection to Cambridge University in 1946.[196]All of Newton's known writings on alchemy are
currently being put online in a project undertaken by Indiana University: "The Chymistry of Isaac Newton"[198] and has been summarised in a book.[199]Newton's fundamental contributions to science include the quantification of gravitational attraction, the discovery that white light is actually a mixture of immutable spectral colors, and the
formulation of the calculus. Yet there is another, more mysterious side to Newton that is imperfectly known, a realm of activity that spanned some thirty years of his life, although he kept it largely hidden from his contemporaries and colleagues. We refer to Newton's involvement in the discipline of alchemy, or as it was often called in seventeenth-
century England, "chymistry."[198]In June 2020, two unpublished pages of Newton's notes on Jan Baptist van Helmont's book on plague, De Peste,[200] were being auctioned online by Bonhams. Newton's analysis of this book, which he made in Cambridge while protecting himself from London's 16651666 infection, is the most substantial written
statement he is known to have made about the plague, according to Bonhams. As far as the therapy is concerned, Newton writes that "the best is a toad suspended by the legs in a chimney for three days, which at last vomited up earth with various insects in it, on to a dish of yellow wax, and shortly after died. Combining powdered toad with the
excretions and serum made into lozenges and worn about the affected area drove away the contagion and drew out the poison".[201]See also: Isaac Newton in popular cultureNewton's tomb monument in Westminster Abbey by John Michael RysbrackThe mathematician and astronomer Joseph-Louis Lagrange frequently asserted that Newton was the
greatest genius who ever lived,[202] and once added that Newton was also "the most fortunate, for we cannot find more than once a system of the world to establish."[203] English poet Alexander Pope wrote the famous epitaph:Nature, and Nature's laws lay hid in night.God said, Let Newton be! and all was light.But this was not allowed to be
inscribed in Newton's monument at Westminster. The epitaph added is as follows:[204]H. S. E. ISAACUS NEWTON Eques Auratus, / Qui, animi vi prope divin, / Planetarum Motus, Figuras, / Cometarum semitas, Oceanique Aestus. Su Mathesi facem praeferente / Primus demonstravit: / Radiorum Lucis dissimilitudines, / Colorumque inde nascentium
proprietates, / Quas nemo antea vel suspicatus erat, pervestigavit. / Naturae, Antiquitatis, S. Scripturae, / Sedulus, sagax, fidus Interpres / Dei O. M. Majestatem Philosophi asseruit, / Evangelij Simplicitatem Moribus expressit. / Sibi gratulentur Mortales, / Tale tantumque exstitisse / HUMANI GENERIS DECUS. / NAT. XXV DEC. A.D. MDCXLII. OBIIT.
XX. MAR. MDCCXXVI,which can be translated as follows:[204]Here is buried Isaac Newton, Knight, who by a strength of mind almost divine, and mathematical principles peculiarly his own, explored the course and figures of the planets, the paths of comets, the tides of the sea, the dissimilarities in rays of light, and, what no other scholar has
previously imagined, the properties of the colours thus produced. Diligent, sagacious and faithful, in his expositions of nature, antiquity and the holy Scriptures, he vindicated by his philosophy the majesty of God mighty and good, and expressed the simplicity of the Gospel in his manners. Mortals rejoice that there has existed such and so great an
ornament of the human race! He was born on 25th December 1642, and died on 20th March 1726.Newton has been called "the most influential figure in the history of Western science",[205] and has been regarded as "the central figure in the history of science", who "more than anyone else is the source of our great confidence in the power of
science."[206] New Scientist called Newton "the supreme genius and most enigmatic character in the history of science".[207] The philosopher and historian David Hume also declared that Newton was "the greatest and rarest genius that ever arose for the ornament and instruction of the species".[208] In his home of Monticello, Thomas Jefferson, a
Founding Father and President of the United States, kept portraits of John Locke, Sir Francis Bacon, and Newton, whom he described as "the three greatest men that have ever lived, without any exception", and who he credited with laying "the foundation of those superstructures which have been raised in the Physical and Moral sciences".
[209]Newton has further been called "the towering figure of the Scientific Revolution" and that "In a period rich with outstanding thinkers, Newton was simply the most outstanding." The polymath Johann Wolfgang von Goethe labeled Newton's birth as the "Christmas of the modern age".[6] In the Italian polymath Vilfredo Pareto's estimation, Newton
was the greatest human being who ever lived.[210] On the bicentennial of Newton's death in 1927, astronomer James Jeans stated that he "was certainly the greatest man of science, and perhaps the greatest intellect, the human race has seen".[211] Physicist Peter Rowlands also notes that Newton was "possibly possessed of the most powerful
intellect in the whole of human history".[169] Newton ultimately conceived four revolutionsin optics, mathematics, mechanics, and gravitybut also foresaw a fifth in electricity, though he lacked the time and energy in old age to fully accomplish it.[212][213] Newton's work is considered the most influential in bringing forth modern science.[214][215]
[216]The physicist Ludwig Boltzmann called Newton's Principia "the first and greatest work ever written about theoretical physics".[217] Physicist Stephen Hawking similarly called Principia "probably the most important single work ever published in the physical sciences".[218] Lagrange called Principia "the greatest production of the human mind",
and noted that "he felt dazed at such an illustration of what man's intellect might be capable".[219]Physicist Edward Andrade stated that Newton "was capable of greater sustained mental effort than any man, before or since", and noted earlier the place of Isaac Newton in history, stating:[220]From time to time in the history of mankind a man arises
who is of universal significance, whose work changes the current of human thought or of human experience, so that all that comes after him bears evidence of his spirit. Such a man was Shakespeare, such a man was Beethoven, such a man was Newton, and, of the three, his kingdom is the most widespread.The French physicist and mathematician
Jean-Baptiste Biot praised Newton's genius, stating that:[221]Never was the supremacy of intellect so justly established and so fully confessed . . . In mathematical and in experimental science without an equal and without an example; combining the genius for both in its highest degree.Despite his rivalry with Gottfried Wilhem Leibniz, Leibniz still
praised the work of Newton, with him responding to a question at a dinner in 1701 from Sophia Charlotte, the Queen of Prussia, about his view of Newton with:[222][223]Taking mathematics from the beginning of the world to the time of when Newton lived, what he had done was much the better half. Mathematician E.T. Bell ranked Newton alongside
Carl Friedrich Gauss and Archimedes as the three greatest mathematicians of all time,[224] with the mathematician Donald M. Davis also noting that Newton is generally ranked with the other two as the greatest mathematicians ever.[225] In The Cambridge Companion to Isaac Newton (2016), he is described as being "from a very young age, an
extraordinary problem-solver, as good, it would appear, as humanity has ever produced".[226] He is ultimately ranked among the top two or three greatest theoretical scientists ever, alongside James Clerk Maxwell and Albert Einstein, the greatest mathematician ever alongside Carl F. Gauss, and among the best experimentalists ever, thereby
"putting Newton in a class by himself among empirical scientists, for one has trouble in thinking of any other candidate who was in the first rank of even two of these categories." Also noted is "At least in comparison to subsequent scientists, Newton was also exceptional in his ability to put his scientific effort in much wider perspective".[227] Gauss
himself had Archimedes and Newton as his heroes,[228] and used terms such as clarissimus or magnus to describe other intellectuals such as great mathematicians and philosophers, but reserved summus for Newton only, and once remarked that "Newton remains forever the master of all masters!"[219][229] Albert Einstein kept a picture of Newton
on his study wall alongside ones of Michael Faraday and of James Clerk Maxwell.[230] Einstein stated that Newton's creation of calculus in relation to his laws of motion was "perhaps the greatest advance in thought that a single individual was ever privileged to make."[231] He also noted the influence of Newton, stating that:[232]The whole evolution
of our ideas about the processes of nature, with which we have been concerned so far, might be regarded as an organic development of Newton's ideas.In 1999, an opinion poll of 100 of the day's leading physicists voted Einstein the "greatest physicist ever," with Newton the runner-up, while a parallel survey of rank-and-file physicists ranked Newton
as the greatest.[233][234] In 2005, a dual survey of both the public and of members of Britain's Royal Society (formerly headed by Newton) asking who had the greater effect on both the history of science and on the history of mankind, Newton or Einstein, both the public and the Royal Society deemed Newton to have made the greater overall
contributions for both.[235][236]In 1999, Time named Newton the Person of the Century for the 17th century.[212] Newton placed sixth in the 100 Greatest Britons poll conducted by BBC in 2002. However, in 2003, he was voted as the greatest Briton in a poll conducted by BBC World, with Winston Churchill second.[237] He was voted as the
greatest Cantabrigian by University of Cambridge students in 2009.[238]Physicist Lev Landau ranked physicists on a logarithmic scale of productivity and genius ranging from 0 to 5. The highest ranking, 0, was assigned to Newton. Einstein was ranked 0.5. A rank of 1 was awarded to the fathers of quantum mechanics, such as Werner Heisenberg
and Paul Dirac. Landau, a Nobel prize winner and the discoverer of superfluidity, ranked himself as 2.[239][240]The SI derived unit of force is named the Newton in his honour.Main article: Isaac Newton's apple treeReputed descendants of Newton's apple tree at (from top to bottom): Trinity College, Cambridge, the Cambridge University Botanic
Garden, and the Instituto Balseiro library garden in ArgentinaNewton himself often told the story that he was inspired to formulate his theory of gravitation by watching the fall of an apple from a tree.[241][242] The story is believed to have passed into popular knowledge after being related by Catherine Barton, Newton's niece, to Voltaire.[243]
Voltaire then wrote in his Essay on Epic Poetry (1727), "Sir Isaac Newton walking in his gardens, had the first thought of his system of gravitation, upon seeing an apple falling from a tree."[244][245]Although it has been said that the apple story is a myth and that he did not arrive at his theory of gravity at any single moment,[246] acquaintances of
Newton (such as William Stukeley, whose manuscript account of 1752 has been made available by the Royal Society) do in fact confirm the incident, though not the apocryphal version that the apple actually hit Newton's head. Stukeley recorded in his Memoirs of Sir Isaac Newton's Life a conversation with Newton in Kensington on 15 April 1726:
[247][248]we went into the garden, & drank thea under the shade of some appletrees, only he, & myself. amidst other discourse, he told me, he was just in the same situation, as when formerly, the notion of gravitation came into his mind. "why should that apple always descend perpendicularly to the ground," thought he to him self: occasion'd by the



fall of an apple, as he sat in a comtemplative mood: "why should it not go sideways, or upwards? but constantly to the earths centre? assuredly, the reason is, that the earth draws it. there must be a drawing power in matter. & the sum of the drawing power in the matter of the earth must be in the earths center, not in any side of the earth. therefore
dos this apple fall perpendicularly, or toward the center. if matter thus draws matter; it must be in proportion of its quantity. therefore the apple draws the earth, as well as the earth draws the apple."John Conduitt, Newton's assistant at the Royal Mint and husband of Newton's niece, also described the event when he wrote about Newton's life:
[249]In the year 1666 he retired again from Cambridge to his mother in Lincolnshire. Whilst he was pensively meandering in a garden it came into his thought that the power of gravity (which brought an apple from a tree to the ground) was not limited to a certain distance from earth, but that this power must extend much further than was usually
thought. Why not as high as the Moon said he to himself & if so, that must influence her motion & perhaps retain her in her orbit, whereupon he fell a calculating what would be the effect of that supposition.It is known from his notebooks that Newton was grappling in the late 1660s with the idea that terrestrial gravity extends, in an inverse-square
proportion, to the Moon; however, it took him two decades to develop the full-fledged theory.[250] The question was not whether gravity existed, but whether it extended far enough to hold the Moon in orbit. Newton demonstrated that if the force decreased with the inverse square of the distance, one could calculate the Moon's orbital period with
good accuracy. He guessed the same force was responsible for other orbital motions, and hence named it "universal gravitation".Various trees are claimed to be "the" apple tree described by Newton. For one, The King's School, Grantham claims that the tree was purchased by the school and transplated to the headmaster's garden years later. On the
other hand, the staff at Woolsthorpe Manor, now owned by the National Trust, contend that the tree in their garden is the true one referenced by Newton. A descendant of the original tree[251] can be seen growing outside the main gate of Trinity College, Cambridge, below the room Newton lived in when he studied there. The National Fruit
Collection at Brogdale in Kent[252] can supply grafts from their tree, which appears identical to Flower of Kent, a coarse-fleshed cooking variety.[253]Newton statue on display at the Oxford University Museum of Natural HistoryNewton's monument (1731) can be seen in Westminster Abbey, at the north of the entrance to the choir against the choir
screen, near his tomb. It was executed by the sculptor Michael Rysbrack (16941770) in white and grey marble with design by the architect William Kent.[254] The monument features a figure of Newton reclining on top of a sarcophagus, his right elbow resting on several of his great books and his left hand pointing to a scroll with a mathematical
design. Above him is a pyramid and a celestial globe showing the signs of the Zodiac and the path of the comet of 1680. A relief panel depicts putti using instruments such as a telescope and prism.[255]From 1978 until 1988, an image of Newton designed by Harry Ecclestone appeared on Series D 1 banknotes issued by the Bank of England (the last 1
notes to be issued by the Bank of England). Newton was shown on the reverse of the notes holding a book and accompanied by a telescope, a prism and a map of the Solar System.[256]A statue of Isaac Newton, looking at an apple at his feet, can be seen at the Oxford University Museum of Natural History. A large bronze statue, Newton, after William
Blake, by Eduardo Paolozzi, dated 1995 and inspired by Blake's etching, dominates the piazza of the British Library in London. A bronze statue of Newton was erected in 1858 in the centre of Grantham where he went to school, prominently standing in front of Grantham Guildhall.The still-surviving farmhouse at Woolsthorpe By Colsterworth is a
Grade I listed building by Historic England through being his birthplace and "where he discovered gravity and developed his theories regarding the refraction of light".[257]It is held by European philosophers of the Enlightenment and by historians of the Enlightenment that Newton's publication of the Principia was a turning point in the Scientific
Revolution and started the Enlightenment. It was Newton's conception of the universe based upon natural and rationally understandable laws that became one of the seeds for Enlightenment ideology.[258] John Locke and Voltaire applied concepts of natural law to political systems advocating intrinsic rights; the physiocrats and Adam Smith applied
natural conceptions of psychology and self-interest to economic systems; and sociologists criticised the current social order for trying to fit history into natural models of progress.[citation needed] James Burnett, Lord Monboddo and Samuel Clarke resisted elements of Newton's work, but eventually rationalised it to conform with their strong religious
views of nature.[259]De analysi per aequationes numero terminorum infinitas (1669, published 1711)[260]Of Natures Obvious Laws & Processes in Vegetation (unpublished, ¢.167175)[261]De motu corporum in gyrum (1684)[262]Philosophi Naturalis Principia Mathematica (1687)[263]Scala graduum Caloris. Calorum Descriptiones & signa (1701)
[264]0pticks (1704)[265]Reports as Master of the Mint (17011725)[266]Arithmetica Universalis (1707)[266]De mundi systemate (The System of the World) (1728)[266]Optical Lectures (1728)[266]The Chronology of Ancient Kingdoms Amended (1728)[266]0bservations on Daniel and The Apocalypse of St. John (1733)[266]Method of Fluxions (1671,
published 1736)[267]An Historical Account of Two Notable Corruptions of Scripture (1754)[266]Elements of the Philosophy of Newton, a book by VoltaireList of multiple discoveries: seventeenth centuryList of things named after Isaac NewtonList of presidents of the Royal Society”™ /njutn/ ™ a b ¢ During Newton's lifetime, two calendars were in use
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supposed interpolated phrase (comma) in verses 5:78 of the First Epistle of John.[1]The text (with the comma in italics and enclosed by brackets) in the King James Version of the Bible reads:7For there are three that beare record [in heaven, the Father, the Word, and the Holy Ghost: and these three are one.] 8[And there are three that beare witnesse
in earth], the Spirit, and the Water, and the Blood, and these three agree in one.King James Version (1611)In the Greek Textus Receptus (TR), the verse reads thus:[2], ,, .It became a touchpoint for the Christian theological debate over the doctrine of the Trinity from the early church councils to the Catholic and Protestant disputes in the early
modern period.[3]It may first be noted that the words "in heaven, the Father, the Word, and the Holy Ghost: and these three are one" (KJV) found in older translations at 1John 5:7 are thought by some to be spurious additions to the original text. A footnote in the Jerusalem Bible, a Catholic translation, says that these words are "not in any of the early
Greek MSS [manuscripts], or any of the early translations, or in the best MSS of the Vulg[ate] itself." In A Textual Commentary on the Greek New Testament, Bruce Metzger (1975, pp.716718) traces in detail the history of the passage, asserting its first mention in the 4th-century treatise Liber Apologeticus, and that it appears in Vetus Latina and
Vulgate manuscripts beginning in the 6th century. Modern translations as a whole (both Catholic and Protestant, such as the Revised Standard Version, New English Bible, and New American Bible) do not include them in the main body of the text due to their ostensibly spurious nature.[4][5]The comma is mainly only attested in the Latin manuscripts
of the New Testament, being absent from the vast majority of Greek manuscripts of the New Testament, the earliest Greek manuscript being 14th century.[6] It is also totally absent in the Geez, Coptic,[7] Syriac, Georgian, Arabic and from the early pre-12th century Armenian[8] witnesses to the New Testament. Despite its absence from these
manuscripts, it was contained in many printed editions of the New Testament in the past, including the Complutensian Polyglot (1517ad), the different editions of the Textus Receptus (1516-1894ad), the London Polyglot (1655)[6] and the Patriarchal text (1904ad).[9] And it is contained in many Reformation-era vernacular translations of the Bible due
to the inclusion of the verse within the Textus Receptus. In spite of its late date, members of the King James Only movement and those who advocate for the superiority for the Textus Receptus and of the Vulgate have argued for its authenticity.The Comma Johanneum is among the most noteworthy variants found within the Textus Receptus in
addition to the confession of the Ethiopian eunuch, the long ending of Mark, the Pericope Adulterae, the reading "God" in 1 Timothy 3:16 and the "Book of Life" in Book of Revelation 22:19.[10]The "Johannine Comma" is a short clause found in 1 John 5:78.The King James Bible (1611) contains the Johannine comma.[11]Erasmus omitted the text of the
Johannine Comma from his first and second editions of the Greek-Latin New Testament (the Novum Instrumentum omne) because it was not in his Greek manuscripts. He added the text to his Novum Testamentum omne in 1522 after being accused of reviving Arianism and after he was informed of a Greek manuscript that contained the verse,[12]
although he expressed doubt as to its authenticity in his Annotations.[13][14]Many subsequent early printed editions of the Bible include it, such as the Coverdale Bible (1535), the Geneva Bible (1560), the Douay-Rheims Bible (1610), and the King James Bible (1611). Later editions based on the Textus Receptus, such as Robert Young's Literal
Translation (1862) and the New King James Version (1979), include the verse. In the 1500s it was not always included in Latin New Testament editions, though it was in the Sixto-Clementine Vulgate (1592). However, Martin Luther did not include it in his Luther Bible.[15]The text (with the Comma in brackets and italicised) in the King James Bible
reads:7For there are three that beare record [in heaven, the Father, the Word, and the Holy Ghost: and these three are one.] 8[And there are three that beare witnesse in earth], the Spirit, and the Water, and the Blood, and these three agree in one.King James Version (1611)The text (with the Comma in brackets and italicised) in the Latin of the Sixto-
Clementine Vulgate reads:7Quoniam tres sunt, qui testimonium dant [in caelo: Pater, Verbum, et Spiritus Sanctus: et hi tres unum sunt.] 8[Et tres sunt, qui testimonium dant in terra]: spiritus, et aqua, et sanguis: et hi tres unum sunt.Sixto-Clementine Vulgate (1592)The text (with the Comma in brackets and italicised) in the Greek of the Novum
Testamentum omne reads:7 [ ] 8[ ] .Novum Testamentum omne (1522; absent in earlier editions)There are several variant versions of the Latin and Greek texts.[1]English translations based on a modern critical text have omitted the comma from the main text since the English Revised Version (1881), including the New American Standard Bible
(NASB), English Standard Version (ESV), and New Revised Standard Version (NRSV).Excerpt from Codex Sinaiticus including 1 John 5:79. It lacks the Johannine Comma. The red coloured text says: "There are three witness bearers, the spirit and the water and the blood".Several early sources that might be expected to include the Comma Johanneum
in fact omit it. For example, Clement of Alexandria's (c.200) quotation of 1 John 5:8 does not include the Comma.[16]Among the earliest possible references to the Comma appears by the 3rd-century Church Father Cyprian (died 258), who in Unity of the Church 1.6[17] quoted John 10:30: "Again it is written of the Father, and of the Son, and of the
Holy Spirit, 'And these three are one.'"[18] However, some believe that he was giving an interpretation of the three elements mentioned in the uncontested part of the verse.[19]The first undisputed work to quote the Comma Johanneum as an actual part of the Epistle's text appears to be the 4th-century Latin homily Liber Apologeticus, probably
written by Priscillian of vila (died 385), or his close follower Bishop Instantius.[19]Codex Sangallensis 63 (9th century), Johannine Comma at the bottom: tre[s] sunt pat[er] & uerbu[m] & sps [=spiritus] scs [=sanctus] & tres unum sunt. Translation: "three are the father and the word and the holy spirit and the three are one". The original codex did not
contain the Comma Johanneum (in 1 John 5:7), but it was added by a later hand on the margin.[20]The Comma is not in two of the oldest extant Vulgate manuscripts, Codex Fuldensis and the Codex Amiatinus, although it is referenced in the Prologue to the Canonical Epistles of Fuldensis, and appears in Old Latin manuscripts of similar antiquity.The
Johannine comma in the Codex Ottobonianus, earliest Greek manuscript to contain the Comma.Codex Montfortianus (1520) page 434 recto with 1 John 5 Comma Johanneum.The earliest extant Latin manuscripts supporting the Comma are dated from the 5th to 7th century. The Freisinger fragment,[21] Len palimpsest,[22] besides the younger Codex
Speculum, New Testament quotations extant in an 8th- or 9th-century manuscript.[23]The comma does not appear in the older Greek manuscripts. Nestle-Aland is aware of eight Greek manuscripts that contain the Comma.[24] The date of the addition is late, probably dating to the time of Erasmus.[25] In one manuscript, back-translated into Greek
from the Vulgate, the phrase "and these three are one" is absent.Both Novum Testamentum Graece (NA27) and the United Bible Societies (UBS4) provide three variants. The numbers here follow UBS4, which rates its preference for the first variant as { A }, meaning "virtually certain" to reflect the original text. The second variant is a longer Greek
version found in the original text of five manuscripts and the margins of five others. All of the other 500 plus Greek manuscripts that contain 1 John support the first variant. The third variant is found only in Latin manuscripts and patristic works. The Latin variant is considered a trinitarian gloss,[26] explaining or paralleled by the second Greek
variant.The Comma in Greek. All non-lectionary evidence cited: Minuscules 61 (Codex Montfortianus, c.1520), 629 (Codex Ottobonianus, 14th/15th century), 918 (Codex Escurialensis, . I. 5, 16th century), 2318 (18th century) and 2473 (17th century). It is also found in the Complutensian Polyglot (1520) in both Greek and Latin.[27][28] Its first full
appearance in Greek is from the Greek version of the Acts of the Lateran Council in 1215.[19] Although it later appears in the writings of Emmanuel Calecas (died 1410), Joseph Bryennius (1350 1431/38) and in the Orthodox Confession of Moglas (1643).[29][30][6] There are no full Patristic Greek references to the comma, however, F.H.A. Scrivener
mentions two possible allusions in Greek to the comma in the 4th or 5th century from the Synopsis of Holy Scripture and the Disputation with Arius from Pseudo-Athanasius.[31]The Comma at the margins of Greek. At the margins of minuscules 88 (Codex Regis, 11th century with margins added at the 16th century), 177 (BSB Cod. graec. 211), 221
(10th century with margins added at the 15th/16th century), 429 (Codex Guelferbytanus, 14th century with margins added at the 16th century), 636 (16th century).The Comma in Latin. testimonium dicunt [or dant] in terra, spiritus [or: spiritus et] aqua et sanguis, et hi tres unum sunt in Christo Iesu. 8 et tres sunt, qui testimonium dicunt in caelo,
pater verbum et spiritus. [... "giving evidence on earth, spirit, water and blood, and these three are one in Christ Jesus. 8 And the three, which give evidence in heaven, are father word and spirit."] All evidence from Fathers cited: Clementine edition of Vulgate translation; Pseudo-Augustine's Speculum Peccatoris (V), also (these three with some
variation) Cyprian (3rd century), Priscillian (died 385) Liber Apologeticus, Expositio Fidei (4th century), Contra-Varimadum (439-484), Eugenius of Carthage (5th century),[31] Council of Carthage (483), Pseudo-Jerome (5th century) Prologue to the Catholic Epistles, Fulgentius of Ruspe (died 527) Responsio contra Arianos, Cassiodorus (6th century)
Complexiones in Ioannis Epist. ad Parthos, Donation of Constantine (8th century). It is also found in the quotations of multiple later medieval writers, including: Peter Abelard (12th century), Peter Lombard (12th century), Bernard of Clairvaux (12th century), Thomas Aquinas (13th century) and William of Ockham (14th century).[6]The Comma in
other languages: According to Scrivener, the Johannine Comma is found in a few late Slavonic manuscripts, and also in the margin of the Moscow edition of 1663, published under Alexis of Russia.[32] Due to Latin influence, the Johannine Comma also found its way into the Armenian language after the 12th century under King Haithom.[8] One of the
eighteen MSS. used by Zohrab to publish the Armenian Bible had the Comma,[33]and it was quoted in the 13th century in the Armenian synod of Sis alongside being found in Uscan's Armenian translation of the Bible of the 17th century.[34] The Syriac writer Jacob of Edessa (640708) has been proposed to have referenced the Comma by making a
trinitarian reference alongside the water, blood, and Spirit. However, his statements are also seen as possibly referring to the Latin work Against Varimadus, especially with Jacob's mention that the Trinity exists "within us". This suggests Jacob's reference might be to this Latin text rather than a quotation of 1 John 5:7.[6] In Minuscule 460, (a
trilingual manuscript) In folio 115v, the Arabic Column reads (latinized: al-ardh, lit. on earth) in v. 8, but omits the Heavenly Witnesses. On earth being part of the spurious verse's addition.[35] The 14th century German Augsburger Bible mentions the heavenly witnesses after the earthly witnesses.[36] The addition is also in Cod. Sang. 28, an Old
French manuscript of the 13th century. [37]The appearance of the Comma in the manuscript evidence is represented in the following tables:Latin manuscriptsDateNamePlaceOther information5th centuryCodex Speculum (m)Holy Cross Monastery (Sessorianus), Rome, ItalyVetus Latina, scripture quotations546 ADCodex Fuldensis (F)Fulda, Hesse,
GermanyThe oldest Vulgate manuscript does not have the verse, it does have the Vulgate Prologue which discusses the verse5th-7th centuryFrisingensia Fragmenta (r) or (q)Bavarian State Library, Munich, Bavaria, GermanyVetus Latina, Spanish - earthly before heavenly, formerly Fragmenta Monacensia7th centuryLen palimpsest (1) Beuron 67Len
Cathedral, SpainSpanish - "and there are three which bear testimony in heaven, the Father, and the Word, and the Holy Spirit, and these three are one in Christ Jesus" - earthly before heavenlyThe text is a mixture of readings from the Vetus Latina and from the Vulgate.8th centuryCodex WizanburgensisHerzog August Bibliothek Wolfenbttel[38]the
dating is controversial.[39]9th centuryCodex Cavensis CLa Cava de' Tirreni, Biblioteca della Badia, ms memb. 1Spanish - earthly before heavenly9th centuryCodex Ulmensis U or UBritish Museum, London 11852Spanish927 ADCodex Complutensis I (C)Biblical University Centre 31; MadridSpanish - purchased by Cardinal Ximenes, used for
Complutensian Polyglot, earthly before heavenly, one in Christ Jesus.8th9th centuryCodex TheodulphianusBibliothque nationale de France, Paris (BnF) - Latin 9380Franco-Spanish8th9th centuryCodex Sangallensis 907Abbey of Saint Gall, Saint GallenFranco-Spanish9th centuryCodex Lemovicensis-32 (L)National Library of France Lain 328, Paris9th
centuryCodex VercellensisRome, Biblioteca Vallicelliana ms B virepresenting the recension of Alcuin, completed in 8019th centuryCodex Sangallensis 63Abbey of Saint Gall, Saint GallenLatin, added later into the margin.[20]960 ADCodex Gothicus LegionensisBiblioteca Capitular y Archivo de la Real Colegiata de San Isidoro, ms 210th centuryCodex
ToletanusMadrid, Biblioteca Nacional ms Vitr. 13-1Spanish - earthly before heavenlyl2th centuryCodex DemidovianusA Vulgate manuscript with Old Latin influences.[40][41]Greek manuscriptsDateManuscript no.NamePlaceOther information14th [42] 15th century629Codex Ottobonianus 298VaticanOriginal.Diglot, Latin and Greek texts.14th
century209Venice, Biblioteca MarcianaThe manuscript is written in Greek, however Cardinal Basil Bessarion added to the manuscript a note containing the Johannine Comma in Latin.[6]c.1520[42]61Codex MontfortianusDublinOriginal. Articles are missing before nouns.16th century[42]918Codex Escurialensis .I.5Escorial(Spain)Original.c.12th
century[42]88Codex RegisVictor Emmanuel III National Library, NapoliMargin: 16th century[42]c.14th century[42]429Codex GuelferbytanusHerzog August Bibliothek, Wolfenbuttel, GermanyMargin: added later15th century[42] - 16th century[43][42]636Victor Emmanuel III National Library, NaplesMargin: added later11th centuryl177BSB Cod.
graec. 211Bavarian State Library, MunichMargin: late 16th century or later[44][42]17th century2473National Library, AthensOriginal.18th century[42]2318Romanian Academy, BucharestOriginal.Commentary mss. perhaps Oecumeniusc.10th century[42]221Bodleian Library, Oxford UniversityMargin: added later11th century635Biblioteca Nazionale
Vittorio Emanuele IIIThis manuscript has sometimes been cited as having the comma added later in the margin.[45][46][6] According to Metzger, it was added in the 17th century.[47]Multilingual and other language manuscriptsDateManuscript no.NamePlaceOther information13th century460Minuscule 4600f St. Micheal de Troyna in
SicilyMultilingual manuscript, the Greek column omits the heavenly witnesses, but the Latin column maintains the dubious verse after the earthly witnesses (v. 8). In the Arabic column, on earth is added (Line 13), being part of the spurious verse's addition.[48]13thcenturyCod. Sangallensis 28Bern,BurgerbibliothekThis Old French manuscript
compiled in the 13th century contains the Johannine Comma in the first column of f. 345v. [37]14th centuryAugsburger BibleThe German Augsburger Bible mentions the heavenly witnesses after the earthly witnesses.[36]16th centuryEnglish MS 81The John Rylands LibraryA manuscript of the Wyclif Bible containing the New Testament. English MS
81 is the source of Lea Wilson's published text of the Wyclif bible. The manuscript contains the Johannine Comma in its main text.[49]1656 A.D.One of the eighteen MSS. used by Zohrab to publish the Armenian Bible had the Comma. [33]The Codex Vaticanus in some places contains umlauts to indicate knowledge of variants. Although there has been
some debate on the age of these umlauts and if they were added at a later date, according to a paper made by Philip B. Payne, the ink seems to match that of the original scribe.[50] The Codex Vaticanus contains these dots around 1 John 5:7, which is why some have assumed it to be a reference to the Johannine Comma. However, according to
McDonald, G. R, it is far more likely that the scribe had encountered other variants in the verse than the Johannine comma, which is not attested in any Greek manuscript until the 14th century.[6]No extant Syriac manuscripts contain the Johannine Comma,[51] nevertheless some past advocates of the inclusion of the Johannine comma such as
Thomas Burgess (1756-1837) have proposed that the inclusion of the conjuctive participle "and" within the text of 1 John 5:7 in some Syriac manuscripts is an indication of its past inclusion within the Syriac textual tradition.[52]It is known that Erasmus was aware of a codex from Antwerp which was presented to him at the Franciscan monastery. This
manuscript was likely lost during the times of Napoleon, however it was said to have contained the Johannine Comma in the margin, as Erasmus mentions it in his Annotations. Nevertheless, Erasmus doubted the originality of that marginal note within the manuscript and believed that it was a recent addition within it. The exact nature of this
manuscript from Antwerp is unknown, scholars such as Mills, Kster and Allen have argued that it was a Greek New Testament manuscript. However, others such as Wettstein have proposed that this was instead a manuscript of the commentary of Bede (672/3 26 May 735).[6]Clement of Alexandria quotes 1 John 5:7 without the comma.The comma is
absent from an extant fragment of Clement of Alexandria (c.200), through Cassiodorus (6th century), with homily style verse references from 1 John, including verse 1 John 5:6 and 1 John 5:8 without verse 7, the heavenly witnesses.He says, "This is He who came by water and blood"; and again, For there are three that bear witness, the spirit, which is
life, and the water, which is regeneration and faith, and the blood, which is knowledge; "and these three are one. For in the Saviour are those saving virtues, and life itself exists in His own Son."[16][53]Another reference that is studied is from Clement's Prophetic Extracts:Every promise is valid before two or three witnesses, before the Father and



the Son and the Holy Spirit; before whom, as witnesses and helpers, what are called the commandments ought to be kept.[54]This is seen by some[55] as allusion evidence that Clement was familiar with the verse.Tertullian, in Against Praxeas (c.210), supports a Trinitarian view by quoting John 10:30:So the close series of the Father in the Son and
the Son in the Paraclete makes three who cohere, the one attached to the other: And these three are one substance, not one person, (qui tres unum sunt, non unus) in the sense in which it was said, "I and the Father are one" in respect of unity of substance, not of singularity of number.[56]While many other commentators have argued against any
Comma evidence here, most emphatically John Kaye's, "far from containing an allusion to 1 Jo. v. 7, it furnishes most decisive proof that he knew nothing of the verse".[57] Georg Strecker comments cautiously "An initial echo of the Comma Johanneum occurs as early as Tertullian Adv. Pax. 25.1 (CChr 2.1195; written c. 215). In his commentary on
John 16:14 he writes that the Father, Son, and Paraclete are one (unum), but not one person (unus). However, this passage cannot be regarded as a certain attestation of the Comma Johanneum."[58]References from Tertullian in De Pudicitia 21:16 (On Modesty):The Church, in the peculiar and the most excellent sense, is the Holy Ghost, in which the
Three are One, and therefore the whole union of those who agree in this belief (viz. that God the Father, the Son, and the Holy Ghost are one), is named the Church, after its founder and sanctifier (the Holy Ghost).[59]and De Baptismo:Now if every word of God is to be established by three witnesses ... For where there are the three, namely the
Father, the Son and the Holy Spirit, there is the Church which is a body of the three.[60]have also been presented as verse allusions.[61]The Treatise on Rebaptism, placed as a 3rd-century writing and transmitted with Cyprian's works, has two sections that directly refer to the earthly witnesses, and thus has been used against authenticity by
Nathaniel Lardner, Alfred Plummer and others. However, because of the context being water baptism and the precise wording being "et isti tres unum sunt", the Matthew Henry Commentary uses this as evidence for Cyprian speaking of the heavenly witnesses in Unity of the Church. Arthur Cleveland Coxe and Nathaniel Cornwall also consider the
evidence as suggestively positive, as do Westcott and Hort. After approaching the Tertullian and Cyprian references negatively, "morally certain that they would have quoted these words had they known them" Westcott writes about the Rebaptism Treatise:the evidence of Cent. III is not exclusively negative, for the treatise on Rebaptism contemporary
with Cyp. quotes the whole passage simply thus (15: cf. 19), "quia tres testimonium perhibent, spiritus et aqua et sanguis, et isti tres unum sunt".[62]The Catholic Encyclopedia of 1910 asserts that Jerome "does not seem to know the text",[23] but Charles Forster suggests that the "silent publication of [the text] in the Vulgate... gives the clearest proof
that down to his time the genuineness of this text had never been disputed or questioned."[63]Many Vulgate manuscripts, including the Codex Fuldensis, the earliest extant Vulgate manuscript, include a Prologue to the Canonical Epistles referring to the Comma:If the letters were also rendered faithfully by translators into Latin just as their authors
composed them, they would not cause the reader confusion, nor would the differences between their wording give rise to contradictions, nor would the various phrases contradict each other, especially in that place where we read the clause about the unity of the Trinity in the first letter of John. Indeed, it has come to our notice that in this letter some
unfaithful translators have gone far astray from the truth of the faith, for in their edition they provide just the words for three [witnesses]namely water, blood and spiritand omit the testimony of the Father, the Word and the Spirit, by which the Catholic faith is especially strengthened, and proof is tendered of the single substance of divinity possessed
by Father, Son and Holy Spirit.77[64]The Prologue presents itself as a letter of Jerome to Eustochium, to whom Jerome dedicated his commentary on the prophets Isaiah and Ezekiel. Despite the first-person salutation, some claim it is the work of an unknown imitator from the late 5th century.[65] (The Codex Fuldensis Prologue references the
Comma, but the Codex's version of 1 John omits it, which has led many to believe that the Prologue's reference is spurious.)[66] Its inauthenticity is arguably stressed by the omission of the passage from the manuscript's own text of 1 John; however, this can also be seen as confirming the claim in the Prologue that scribes tended to drop the
text.Coming down with the writings of Jerome is the extant statement of faith attributed to Marcus Celedensis, friend and correspondent to Jerome, presented to Cyril:To us there is one Father, and his only Son [who is] very [or true] God, and one Holy Spirit, [who is] very God, and these three are one; one divinity, and power, and kingdom. And they
are three persons, not two nor one.[67][68] Similarly, Jerome wrote of Phoebadius of Agen in his Lives of Illustrious Men. "Phoebadius, bishop of Agen, in Gaul, published a book Against the Arians. There are said to be other works by him, which I have not yet read. He is still living, infirm with age."[69] William Hales looks at Phoebadius:Phoebadius,
A. D. 359, in his controversy with the Arians, Cap, xiv. writes, "The Lord says, I will ask of my Father, and He will give you another advocate." (John xiv. 16) Thus, the Spirit is another from the Son as the Son is another from the Father; so, the third person is in the Spirit, as the second, is in the Son. All, however, are one God, because the three are
one, (tres unum sunt.) ... Here, 1 John v. 7, is evidently connected, as a scriptural argument, with John xiv. 16.[70]Griesbach argued that Phoebadius was only making an allusion to Tertullian,[71] and his unusual explanation was commented on by Reithmayer.[72][73]Augustine of Hippo has been said to be completely silent on the matter, which has
been taken as evidence that the Comma did not exist as part of the epistle's text in his time.[74] This argumentum ex silentio has been contested by other scholars, including Fickermann and Metzger.[75] In addition, some Augustine references have been seen as verse allusions.[76]The City of God section, from Book V, Chapter 11:Therefore God
supreme and true, with His Word and Holy Spirit (which three are one), one God omnipotent...[77]has often been referenced as based upon the scripture verse of the heavenly witnesses.[78] George Strecker acknowledges the City of God reference: "Except for a brief remark in De civitate Dei (5.11; CChr 47.141), where he says of Father, Word, and
Spirit that the three are one. Augustine ( 430) does not cite the Comma Johanneum. But it is certain on the basis of the work Contra Maximum 2.22.3 (PL 42.79495) that he interpreted 1 John 5:78 in trinitarian terms."[58] Similarly, Homily 10 on the first Epistle of John has been asserted as an allusion to the verse:And what meaneth "Christ is the
end"? Because Christ is God, and "the end of the commandment is charity" and "Charity is God": because Father and Son and Holy Ghost are One.[79][80]Contra Maximinum has received attention especially for these two sections, especially the allegorical interpretation.I would not have thee mistake that place in the epistle of John the apostle where
he saith, "There are three witnesses: the spirit, and the water, and the blood: and the three are one." Lest haply thou say that the spirit and the water and the blood are diverse substances, and yet it is said, "the three are one": for this cause I have admonished thee, that thou mistake not the matter. For these are mystical expressions, in which the
point always to be considered is, not what the actual things are, but what they denote as signs: since they are signs of things, and what they are in their essence is one thing, what they are in their signification another. If then we understand the things signified, we do find these things to be of one substance ...But if we will inquire into the things
signified by these, there not unreasonably comes into our thoughts the Trinity itself, which is the One, Only, True, Supreme God, Father and Son and Holy Ghost, of whom it could most truly be said, "There are Three Witnesses, and the Three are One": there has been an ongoing dialog about context and sense.Contra Maximinum (2.22.3; PL 42.794-
95)John Scott Porter writes:Augustine, in his book against Maximin the Arian, turns every stone to find arguments from the Scriptures to prove that the Spirit is God, and that the Three Persons are the same in substance, but does not adduce this text; nay, clearly shows that he knew nothing of it, for he repeatedly employs the 8th verse, and says, that
by the Spirit, the Blood, and the Waterthe persons of the Father, Son, and Holy Spirit, are signified (see Contr. Maxim, cap. xxii.).[81]Thomas Joseph Lamy offers a different view based on the context and Augustine's purpose.[82] Similarly Thomas Burgess.[83] And Norbert Fickermann's reference and scholarship supports the idea that Augustine may
have deliberately bypassed a direct quote of the heavenly witnesses.In the Tome of Leo, written to Archbishop Flavian of Constantinople, read at the Council of Chalcedon on 10 October 451 AD,[84] and published in Greek, Leo the Great's usage of 1 John 5 has him moving in discourse from verse 6 to verse 8:This is the victory which overcometh the
world, even our faith"; and: "Who is he that overcometh the world, but he that believeth that Jesus is the Son of God? This is he that came by water and blood, even Jesus Christ; not by water only, but by water and blood; and it is the Spirit that beareth witness, because the Spirit is truth. For there are three that bear witness, the spirit, the water, and
the blood; and the three are one." That is, the Spirit of sanctification, and the blood of redemption, and the water of baptism; which three things are one, and remain undivided ...[85]This epistle from Leo was considered by Richard Porson to be the "strongest proof" of verse inauthenticity.[86] In response, Thomas Burgess points out that the context of
Leo's argument would not call for the 7th verse. And that the verse was referenced in a fully formed manner centuries earlier than Porson's claim, at the time of Fulgentius and the Council of Carthage.[87] Burgess pointed out that there were multiple confirmations that the verse was in the Latin Bibles of Leo's day. Burgess argued, ironically, that the
fact that Leo could move from verse 6 to 8 for argument context is, in the bigger picture, favourable to authenticity. "Leo's omission of the Verse is not only counterbalanced by its actual existence in contemporary copies, but the passage of his Letter is, in some material respects, favourable to the authenticity of the Verse, by its contradiction to some
assertions confidently urged against the Verse by its opponents, and essential to their theory against it."[88] Today, with the discovery of additional Old Latin evidences in the 19th century, the discourse of Leo is rarely referenced as a significant evidence against verse authenticity.Cyprian of CarthageThe 3rd-century Church father Cyprian (c.20058),
in writing on the Unity of the Church 1.6, quoted John 10:30 and another scriptural spot:The Lord says, "I and the Father are one"and again it is written of the Father, and of the Son, and of the Holy Spirit,"And these three are one."[89]The Catholic Encyclopedia concludes "Cyprian... seems undoubtedly to have had it in mind".[18] Against this view,
Daniel B. Wallace writes that since Cyprian does not quote 'the Father, the Word, and the Holy Spirit', "this in the least does not afford proof that he knew of such wording".[90] The fact that Cyprian did not quote the "exact wording... indicates that a Trinitarian interpretation was superimposed on the text by Cyprian".[91] The Critical Text
apparatuses have taken varying positions on the Cyprian reference.[92] The Cyprian citation, dating to more than a century before any extant Epistle of John manuscripts and before the Arian controversies that are often considered pivotal in verse addition/omission debate, remains a central focus of comma research and textual apologetics. The
Scrivener view is often discussed.[93] Westcott and Hort assert: "Tert and Cyp use language which renders it morally certain that they would have quoted these words had they known them; Cyp going so far as to assume a reference to the Trinity in the conclusion of v. 8"[94]1[95]In the 20th century, Lutheran scholar Francis Pieper wrote in Christian
Dogmatics emphasizing the antiquity and significance of the reference.[96] Frequently commentators have seen Cyprian as having the verse in his Latin Bible, even if not directly supporting and commenting on verse authenticity.[97] Some writers have also seen the denial of the verse in the Bible of Cyprian as worthy of special note and humor.
[98]Daniel B. Wallace notes that although Cyprian uses 1 John to argue for the Trinity, he appeals to this as an allusion via the three witnesses"written of'rather than by quoting a proof-text"written that".[91] Therefore, despite the view of some that Cyprian referred to the passage, the fact that other theologians such as Athanasius of Alexandria and
Sabellius and Origen never quoted or referred to that passage is one reason why even many Trinitarians later on also considered the text spurious, and not to have been part of the original text.The second, lesser reference from Cyprian that has been involved in the verse debate is from Ad Jubaianum 23.12. Cyprian, while discussing baptism, writes:If
he obtained the remission of sins, he was sanctified, and if he was sanctified, he was made the temple of God. But of what God? I ask. The Creator?, Impossible; he did not believe in him. Christ? But he could not be made Christ's temple, for he denied the deity of Christ. The Holy Spirit? Since the Three are One, what pleasure could the Holy Spirit
take in the enemy of the Father and the Son?[99]Knittel emphasizes that Cyprian would be familiar with the Bible in Greek as well as Latin. "Cyprian understood Greek. He read Homer, Plato, Hermes Trismegistus and Hippocrates... he translated into Latin the Greek epistle written to him by Firmilianus".[100]JUBS-4 has its entry for text inclusion as
(Cyprian).The Hundredfold Reward for Martyrs and Ascetics: De centesima, sexagesimal tricesima[101] speaks of the Father, Son and Holy Spirit as "three witnesses" and was passed down with the Cyprian corpus. This was only first published in 1914 and thus does not show up in the historical debate. UBS-4 includes this in the apparatus as (Ps-
Cyprian).[102]Those who see Cyprian as negative evidence assert that other church writers, such as Athanasius of Alexandria and Origen,[103] never quoted or referred to the passage, which they would have done if the verse was in the Bibles of that era. The contrasting position is that there are in fact such references, and that "evidences from
silence" arguments, looking at the extant early church writer material, should not be given much weight as reflecting absence in the manuscriptswith the exception of verse-by-verse homilies, which were uncommon in the Ante-Nicene era.In the scholium on Psalm 123 attributed to Origen is the commentary:spirit and body are servants to
masters,Father and Son, and the soul is handmaid to a mistress, the Holy Ghost;and the Lord our God is the three (persons),for the three are one.This has been considered by many commentators, including the translation source Nathaniel Ellsworth Cornwall, as an allusion to verse 7.[104] Ellsworth especially noted the Richard Porson comment in
response to the evidence of the Psalm commentary: "The critical chemistry which could extract the doctrine of the Trinity from this place must have been exquisitely refining".[105] Fabricius wrote about the Origen wording "ad locum 1 Joh v. 7 alludi ab origene non est dubitandum".[106]Traditionally, Athanasius was considered to lend support to the
authenticity of the verse, one reason being the Disputation with Arius at the Council of Nicea which circulated with the works of Athanasius, where is found:Likewise is not the remission of sins procured by that quickening and sanctifying ablution, without which no man shall see the kingdom of heaven, an ablution given to the faithful in the thrice-
blessed name. And besides all these, John says, And the three are one.[107]Today, many scholars consider this a later work Pseudo-Athanasius, perhaps by Maximus the Confessor. Charles Forster in New Plea argues for the writing as stylistically Athanasius.[108] While the author and date are debated, this is a Greek reference directly related to the
doctrinal Trinitarian-Arian controversies, and one that purports to be an account of Nicaea when those doctrinal battles were raging. The reference was given in UBS-3 as supporting verse inclusion, yet was removed from UBS-4 for reasons unknown.The Synopsis of Scripture, often ascribed to Athanasius, has also been referenced as indicating
awareness of the Comma.The earliest quotation which some scholars consider a direct reference to the heavenly witnesses from the First Epistle of John is from the Spaniard Priscillian c.380. The Latin reads:Sicut Ioannes ait: tria sunt quae testimonium dicunt in terra aqua caro et sanguis et haec tria in unum sunt, et tria sunt quae testimonium
dicent in caelo pater uerbum et spiritus et haiec tria unum sunt in Christo Iesu.[109]The English translation:As John says and there are three which give testimony on earth the water the flesh the blood and these three are in one and there are three which give testimony in heaven the Father the Word and the Spirit and these three are one in Christ
Jesus.[110]Theodor Zahn calls this "the earliest quotation of the passage which is certain and which can be definitely dated (circa 380)",[111] a view expressed by Westcott, Brooke, Metzger and others.[112]Priscillian was probably a Sabellianist or Modalist Monarchian.[113] Some interpreters have theorized that Priscillian created the Comma
Johanneum. However, there are signs of the Comma Johanneum, although no certain attestations, even before Priscillian".[58] And Priscillian in the same section references The Unity of the Church section from Cyprian.[114] In the early 1900s the Karl Knstle theory of Priscillian origination and interpolation was popular: "The verse is an
interpolation, first quoted and perhaps introduced by Priscillian (a.d. 380) as a pious fraud to convince doubters of the doctrine of the Trinity."[115]Another complementary early reference is an exposition of faith published in 1883 by Carl Paul Caspari from the Ambrosian manuscript, which also contains the Muratorian (canon) fragment.pater est
Ingenitus, filius uero sine Initio genitus a patre est, spiritus autem sanctus processit a patre et accipit de filio, Sicut euangelista testatur quia scriptum est, "Tres sunt qui dicunt testimonium in caelo pater uerbum et spiritus:" et haec tria unum sunt in Christo lesu. Non tamen dixit "Unus est in Christo lesu."Edgar Simmons Buchanan,[116] points out
that the reading "in Christo Iesu" is textually valuable, referencing 1 John 5:7.The authorship is uncertain, however it is often placed around the same period as Priscillian. Karl Knstle saw the writing as anti-Priscillianist, which would have competing doctrinal positions utilizing the verse. Alan England Brooke[117] notes the similarities of the Expositio
with the Priscillian form, and the Priscillian form with the Leon Palimpsest. Theodor Zahn[118] refers to the Expositio as "possibly contemporaneous" to Priscillian, "apparently taken from the proselyte Isaac (alias Ambrosiaster)".John Chapman looked closely at these materials and the section in Liber Apologeticus around the Priscillian faith statement
"Pater Deus, Filius, Deus, et Spiritus sanctus Deus; haec unum sunt in Christo Iesu". Chapman saw an indication that Priscillian found himself bound to defend the comma by citing from the "Unity of the Church" Cyprian section.[119]"The Comma ... was invoked at Carthage in 484 when the Catholic bishops of North Africa confessed their faith before
Huneric the Vandal (Victor de Vita, Historia persecutionis Africanae Prov 2.82 [3.11]; CSEL, 7, 60)."[120] The Confession of Faith representing the hundreds of Orthodox bishops[121] included the following section, emphasizing the heavenly witnesses to teach luce clarius ("clearer than the light"):And so, no occasion for uncertainty is left. It is clear
that the Holy Spirit is also God and the author of his own will, he who is most clearly shown to be at work in all things and to bestow the gifts of the divine dispensation according to the judgment of his own will, because where it is proclaimed that he distributes graces where he wills, servile condition cannot exist, for servitude is to be understood in
what is created, but power and freedom in the Trinity. And so that we may teach the Holy Spirit to be of one divinity with the Father and the Son still more clearly than the light, here is proof from the testimony of John the evangelist. For he says: "There are three who bear witness in heaven, the Father, the Word and the Holy Spirit, and these three
are one." Surely he does not say "three separated by a difference in quality" or "divided by grades which differentiate, so that there is a great distance between them"? No, he says that the "three are one". But so that the single divinity which the Holy Spirit has with the Father and the Son might be demonstrated still more in the creation of all things,
you have in the book of Job the Holy Spirit as a creator: "It is the divine Spirit" ..[122][123]Further information: Pseudo-Vigilius and Contra VarimadumThere are additional heavenly witnesses references that are considered to be from the same period as the Council of Carthage, including references that have been attributed to Vigilius Tapsensis who
attended the Council. Raymond Brown gives one summary:... in the century following Priscillian, the chief appearance of the Comma is in tractates defending the Trinity. In PL 62 227334 there is a work De Trinitate consisting of twelve books... In Books 1 and 10 (PL 62, 243D, 246B, 297B) the Comma is cited three times. Another work on the Trinity
consisting of three books Contra Varimadum... North African origin ca. 450 seems probable. The Comma is cited in 1.5 (CC 90, 2021).[124]One of the references in De Trinitate, from Book V:But the Holy Ghost abides in the Father, and in the Son [Filio] and in himself; as the Evangelist St. John so absolutely testifies in his Epistle: And the three are
one. But how, ye heretics, are the three ONE, if their substance he divided or cut asunder? Or how are they one, if they be placed one before another? Or how are the three one. if the Divinity be different in each? How are they one, if there reside not in them the united eternal plenitude of the Godhead?[125]These references are in the UBS apparatus
as Ps-Vigilius.The Contra Varimadum reference:John the Evangelist, in his Epistle to the Parthians (i.e. his 1st Epistle), says there are three who afford testimony on earth, the Water, the Blood, and the Flesh, and these three are in us; and there are three who afford testimony in heaven, the Father, the Word, and the Spirit, and these three are one.
[126]This is in the UBS apparatus as Varimadum.Ebrard, in referencing this quote, comments, "We see that he had before him the passage in his New Testament in its corrupt form (aqua, sanguis et caro, et tres in nobis sunt); but also, that the gloss was already in the text, and not merely in a single copy, but that it was so widely diffused and
acknowledged in the West as to be appealed to by him bona fide in his contest with his Arian opponents."[127]In the 6th century, Fulgentius of Ruspe, like Cyprian a father of the North African Church, skilled in Greek as well as his native Latin, used the verse in the doctrinal battles of the day, giving an Orthodox explanation of the verse against
Arianism and Sabellianism.From Responsio contra Arianos ("Reply against the Arians"; Migne (Ad 10; CC 91A, 797)):In the Father, therefore, and the Son, and the Holy Spirit, we acknowledge unity of substance, but dare not confound the persons. For St. John the apostle, testifieth saying, "There are three that bear witness in heaven, the Father, the
Word, and the Spirit, and these three are one."Then Fulgentius discusses the earlier reference by Cyprian, and the interweaving of the two Johannine verses, John 10:30 and 1 John 5:7.Which also the blessed martyr Cyprian, in his epistle de unitate Ecclesiae (Unity of the Church), confesseth, saying, Who so breaketh the peace of Christ, and concord,
acteth against Christ: whoso gathereth elsewhere beside the Church, scattereth. And that he might shew, that the Church of the one God is one, he inserted these testimonies, immediately from the scriptures; The Lord said, "I and the Father are one." And again, of the Father, Son, and Holy Spirit, it is written, "and these three are one".[128]Another
heavenly witnesses reference from Fulgentius is in Contra Fabianum Fragmenta (Migne (Frag. 21.4: CC 01A,797)):[129]The blessed Apostle, St. John evidently says, And the three are one; which was said of the Father, the Son, and the Holy Spirit, as I have before shewn, when you demanded of me for a reason[130]Also from Fulgentius in De Trinitate
ad Felicem:See, in short you have it that the Father is one, the Son another, and the Holy Spirit another, in Person, each is other, but in nature they are not other. In this regard He says: "The Father and I, we are one." He teaches us that one refers to Their nature, and we are to Their persons. In like manner it is said: "There are three who bear
witness in heaven, the Father, the Word, and the Spirit; and these three are one."[131]Today these references are generally accepted as probative to the verse being in the Bible of Fulgentius.[132]A reference in De Fide Catholica adversus Pintam episcopum Arianum that is a Testimonia de Trinitate:in epistola Johannis, tres sunt in coelo, qui
testimonium reddunt,Pater, Verbum, et Spiritus: et hi tres unum sunt[133]has been assigned away from Fulgentius to a "Catholic controvertist of the same age".[134]Cassiodorus wrote Bible commentaries, and was familiar with Old Latin and Vulgate manuscripts,[135] seeking out sacred manuscripts. Cassiodorus was also skilled in Greek. In
Complexiones in Epistolis Apostolorum, first published in 1721 by Scipio Maffei, in the commentary section on 1 John, from the Cassiodorus corpus, is written:On earth three mysteries bear witness,the water, the blood, and the spirit,which were fulfilled, we read, in the passion of the Lord.In heaven, are the Father, the Son, and the Holy Spirit,and
these three are one God.[136]Thomas Joseph Lamy describes the Cassiodorus section[137] and references that Tischendorf saw this as Cassiodorus having the text in his Bible. However, earlier "Porson endeavoured to show that Cassiodorus had, in his copy, no more than the 8th verse, to which he added the gloss of Eucherius, with whose writings he
was acquainted."[138]In the early 7th century, the Testimonia Divinae Scripturae et Patrum is often attributed to Isidore of Seville:De Distinctions personarum, Patris et Filii et Spiritus Sancti.In Epistola Joannis. Quoniam tres sunt qui testimonium dant in terra Spiritus, aqua, et sanguis; et tres unum sunt in Christo Jesu; et tres sunt qui testimonium
dicunt in coelo, Pater, Verbum, et Spiritus, et tres unum sunt.[139]Arthur-Marie Le Hir asserts that evidences like Isidore and the Ambrose Ansbert Commentary on Revelation show early circulation of the Vulgate with the verse and thus also should be considered in the issues of Jerome's original Vulgate text and the authenticity of the Vulgate
Prologue.[140] Cassiodorus has also been indicated as reflecting the Vulgate text, rather than simply the Vetus Latina.[141]Ambrose Ansbert refers to the scripture verse in his Revelation commentary:Although the expression of faithful witness found therein, refers directly to Jesus Christ alone, yet it equally characterises the Father, the Son, and the
Holy Ghost; according to these words of St. John. There are three which bear record in heaven, the Father, the Word, and the Holy Ghost, and these three are one.[142]"Ambrose Ansbert, in the middle of the eighth century, wrote a comment upon the Apocalypse, in which this verse is applied, in explaining the 5th verse of the first chapter of the
Revelation".[143]In the Middle Ages a Trinitarian doctrinal debate arose around the position of Joachim of Fiore (11351202) which was different from the more traditional view of Peter Lombard (c. 11001160). When the Fourth Council of the Lateran was held in 1215 at Rome, with hundreds of Bishops attending, the understanding of the heavenly
witnesses was a primary point in siding with Lombard, against the writing of Joachim.For, he says, Christ's faithful are not one in the sense of a single reality which is common to all. They are one only in this sense, that they form one church through the unity of the catholic faith, and finally one kingdom through a union of indissoluble charity. Thus we
read in the canonical letter of John: For there are three that bear witness in heaven, the Father and the Word and the holy Spirit, and these three are one; and he immediately adds, And the three that bear witness on earth are the spirit, water and blood, and the three are one, according to some manuscripts.[144]The Council thus printed the verse in
both Latin and Greek, and this may have contributed to later scholarship references in Greek to the verse. The reference to "some manuscripts" showed an acknowledgment of textual issues, yet this likely related to "and the three are one" in verse eight, not the heavenly witnesses in verse seven.[145] The manuscript issue for the final phrase in verse
eight and the commentary by Thomas Aquinas were an influence upon the text and note of the Complutensian Polyglot.In this period, the greater portion of Bible commentary was written in Latin. The references in this era are extensive and wide-ranging. Some of the better-known writers who utilized the comma as scripture, in addition to Peter
Lombard and Joachim of Fiore, include Gerbert of Aurillac (Pope Sylvester), Peter Abelard, Bernard of Clairvaux, Duns Scotus, Roger of Wendover (historian, including the Lateran Council), Thomas Aquinas (many verse uses, including one which has Origen relating to "the three that give witness in heaven"), William of Ockham (of razor fame),
Nicholas of Lyra and the commentary of the Glossa Ordinaria.[64]Emanual Calecas (a greek catholic) references the comma in the 14th century and Joseph Bryennius (c. 13501430) is allegedly referencing the comma in the 15th century both in greek (the latter according to Eugenios Voulgaris; since Voulgaris was involved in the Comma debate in the
18th century and the alleged citation is almost identical to the 1535 Novum Testamentum Omne the genuineness of the citation is debatable).The Orthodox accepted the comma as Johannine scripture notwithstanding its absence in the Greek manuscripts line. The Orthodox Confession of Faith, published in Greek in 1643 by the multilingual scholar
Peter Mogila specifically references the comma. "Accordingly the Evangelist teacheth (1 John v. 7.) There are three that bear Record in Heaven, the Father, the Word, and the Holy Ghost and these three are one ..."[29]The Epistle of Gregory, the Bishop of Sis, to Haitho c. 1270 utilized 1 John 5:7 in the context of the use of water in the mass. The
Synod of Sis of 1307 expressly cited the verse, and deepened the relationship with Rome.[34]Commentators generally see the Armenian text from the 13th century on as having been modified by the interaction with the Latin church and Bible, including the addition of the comma in some manuscripts.There are a number of special manuscript
notations and entries relating to 1 John 5:7. Vulgate scholar Samuel Berger reports on Corbie MS 13174 in the Bibliothque nationale in Paris that shows the scribe listing four distinct textual variations of the heavenly witnesses. Three are understood by the scribe to have textual lineages of Athanasius, Augustine (two) and Fulgentius. And there is in
addition a margin text of the heavenly witnesses that matches the Theodulphian recension.[146] The Franciscan Correctorium gives a note about there being manuscripts with the verses transposed.[147] The Regensburg ms. referenced by Fickermann discusses the positions of Jerome and Augustine. Contarini,[148] The Glossa Ordinaria discusses
the Vulgate Prologue in the Preface, in addition to its commentary section on the verse. John J. Contrini in Haimo of Auxerre, Abbot of Sasceium (Cessy-les-Bois), and a New Sermon on I John v. 410 discusses a 9th-century manuscript and the Leiden sermon.The Johannine Comma (1 John 5:7) was added into Erasmus's third edition of the Textus
Receptus.[149]Desiderius Erasmus in 1523.The central figure in the 16th-century history of the Johannine Comma is the humanist Erasmus,[150] and his efforts leading to the publication of the Greek New Testament. The comma was omitted in the first edition in 1516, the Nouum instrumentum omne: diligenter ab Erasmo Roterodamo recognitum et
emendatum and the second edition of 1519. The verse is placed in the third edition, published in 1522, and those of 1527 and 1535.Erasmus included the comma, with commentary, in his paraphrase edition, first published in 1520.[151] And in Ratio seu methodus compendio perueniendi ad ueram theologiam, first published in 1518, Erasmus included
the comma in the interpretation of John 12 and 13. Erasmian scholar John Jack Bateman, discussing the Paraphrase and the Ratio uerae theologiae, says of these uses of the comma that "Erasmus attributes some authority to it despite any doubts he had about its transmission in the Greek text."[152]This photograph shows Greek text of 1 John 5:310
which is missing the Comma Johanneum. This text was published in 1524.The New Testament of Erasmus provoked critical responses that focused on a number of verses, including his text and translation decisions on Romans 9:5, John 1:1, 1 Timothy 1:17, Titus 2:13 and Philippians 2:6.[clarification needed] The absence of the comma from the first
two editions received a sharp response from churchmen and scholars, and was discussed and defended by Erasmus in the correspondence with Edward Lee and Diego Lpez de Ziga (Stunica), and Erasmus is also known to have referenced the verse in correspondence with Antoine Brugnard in 1518.[153] The first two Erasmus editions only had a small
note about the verse. The major Erasmus writing regarding comma issues was in the Annotationes to the third edition of 1522, expanded in the fourth edition of 1527 and then given a small addition in the fifth edition of 1535.Erasmus is said to have replied to his critics that the comma did not occur in any of the Greek manuscripts he could find, but
that he would add it to future editions if it appeared in a single Greek manuscript. When a single such manuscript (the Codex Montfortianus), was subsequently found to contain it, he added the comma to his 1522 edition, though he expressed doubt as to the authenticity of the passage in his Annotations[13] and added a lengthy footnote setting out
his suspicion that the manuscript had been prepared expressly to confute him. This manuscript had probably been produced in 1520 by a Franciscan who translated it from the Vulgate.[13] This change was accepted into editions based on the Textus Receptus, the chief source for the King James Version, thereby fixing the comma firmly in the English-
language scriptures for centuries.[13] There is no explicit evidence, however, that such a promise was ever made.[154]The authenticity of the story of Erasmus is questioned by many scholars. Bruce Metzger removed this story from his book's (The Text of the New Testament) third edition although it was included in the first and second editions in the
same book.[155]Despite being a commonly accepted fact in modern scholarship, some people in the past such as Thomas Burgess (1756 19 February 1837) have disputed the identification of Erasmus' "Codex Britannicus" as the same manuscript as the Codex Montfortianus, instead proposing that it is a now lost Greek manuscript.[156][13]Comma in
Codex Ottobonianus (629 Gregory-Aland)H Kain Diathk 1859, with Griesbach's text of the New Testament. The English note is from the 1859 editor, with reasons for omitting the Johannine Comma.In 1807 Charles Butler[157] described the dispute to that point as consisting of three distinct phases.The 1st phase began with the disputes and
correspondence involving Erasmus with Edward Lee followed by Jacobus Stunica. And about the 16th-century controversies, Thomas Burgess summarized "In the sixteenth century its chief opponents were Socinus, Blandrata, and the Fratres Poloni; its defenders, Ley, Beza, Bellarmine, and Sixtus Senensis."[158] In the 17th century John Selden in
Latin and Francis Cheynell and Henry Hammond were English writers with studies on the verse, Johann Gerhard and Abraham Calovius from the German Lutherans, writing in Latin.The 2nd dispute stage begins with Sandius, the Arian around 1670. Francis Turretin published De Tribus Testibus Coelestibus in 1674 and the verse was a central focus
of the writings of Symon Patrick. In 1689 the attack on authenticity by Richard Simon was published in English, in his Critical History of the Text of the New Testament. Many responded directly to the views of Simon, including Thomas Smith,[159] Friedrich Kettner,[160] James Benigne Bossuet,[161] Johann Majus, Thomas Ittigius, Abraham
Taylor[162] and the published sermons of Edmund Calamy. There was the verse defences by John Mill and later by Johann Bengel. Also in this era was the David Martin and Thomas Emlyn debate. There were attacks on authenticity by Richard Bentley and Samuel Clarke and William Whiston and defence of authenticity by John Guyse in the Practical
Expositor. There were writings by numerous additional scholars, including posthumous publication in London of Isaac Newton's Two Letters in 1754 (An Historical Account of Two Notable Corruptions of Scripture), which he had written to John Locke in 1690. The mariner's compass poem of Bengel was given in a slightly modified form by John
Wesley.[163]The third stage of the controversy begins with the quote from Edward Gibbon in 1776:Even the Scriptures themselves were profaned by their rash and sacrilegious hands. The memorable text, which asserts the unity of the three who bear witness in heaven, is condemned by the universal silence of the orthodox fathers, ancient versions,
and authentic manuscripts. It was first alleged by the Catholic bishops whom Hunneric summoned to the conference of Carthage. An allegorical interpretation, in the form, perhaps, of a marginal note, invaded the text of the Latin Bibles, which were renewed and corrected in a dark period of ten centuries.[164 ]It is followed by the response of George
Travis that led to the PorsonTravis debate. In the 1794 3rd edition of Letters to Edward Gibbon, Travis included a 42-part appendix with source references. Another event coincided with the inauguration of this stage of the debate: "a great stirring in sacred science was certainly going on. Griesbach's first edition of the New Testament (17757) marks
the commencement of a new era."[165] The Griesbach GNT provided an alternative to the Received Text editions to assist as scholarship textual legitimacy for opponents of the verse.Some highlights from this era are the Nicholas Wiseman Old Latin and Speculum scholarship, the defence of the verse by the Germans Immanuel Sander, Besser, Georg
Karl Mayer and Wilhelm Klling, the Charles Forster New Plea book which revisited Richard Porson's arguments, and the earlier work by his friend Arthur-Marie Le Hir,[166] Discoveries included the Priscillian reference and Exposito Fidei. Also Old Latin manuscripts including La Cava, and the moving up of the date of the Vulgate Prologue due to its
being found in Codex Fuldensis. Ezra Abbot wrote on 1 John V.7 and Luther's German Bible and Scrivener's analysis came forth in Six Lectures and Plain Introduction. In the 1881 Revision came the full removal of the verse.[167] Daniel McCarthy noted the change in position among the textual scholars,[168] and in French there was the sharp Roman
Catholic debate in the 1880s involving Pierre Rambouillet, Auguste-Franois Maunoury, Jean Michel Alfred Vacant, Elie Philippe and Paulin Martin.[169] In Ireland Charles Vincent Dolman wrote about the Revision and the comma in the Dublin Review, noting that "the heavenly witnesses have departed".[170]The 20th century saw the scholarship of
Alan England Brooke and Joseph Pohle, the RCC controversy following the 1897 Papal declaration as to whether the verse could be challenged by Catholic scholars, the Karl Knstle Priscillian-origin theory, the detailed scholarship of Augustus Bludau in many papers, the Eduard Riggenbach book, and the Franz Pieper and Edward F. Hills defences.
There were specialty papers by Anton Baumstark (Syriac reference), Norbert Fickermann (Augustine), Claude Jenkins (Bede), Mateo del Alamo, Tefilo Ayuso Marazuela, Franz Posset (Luther) and Rykle Borger (Peshitta). Verse dismissals, such as that given by Bruce Metzger, became popular.[171] There was the fine technical scholarship of Raymond
Brown. And the continuing publication and studies of the Erasmus correspondence, writings and Annotations, some with English translation. From Germany came Walter Thiele's Old Latin studies and sympathy for the comma being in the Bible of Cyprian, and the research by Henk de Jonge on Erasmus and the Received Text and the comma.The first
20 years of the 21st century have seen a popular revival of interest in the historic verse controversies and the textual debate. Factors include the growth of interest in the Received Text and the Authorized Version (including the King James Version Only movement) and the questioning of Critical Text theories, the 1995 book by Michael Maynard
documenting the historical debate on 1 John 5:7, and the internet ability to spur research and discussion with participatory interaction. In this period, King James Bible defenders and opponents wrote a number of papers on the Johannine Comma, usually published in evangelical literature and on the internet. In textual criticism scholarship circles, the
book by Klaus Wachtel Der byzantinische Text der katholischen Briefe: Eine Untersuchung zur Entstehung der Koine des Neuen Testaments, 1995 contains a section with detailed studies on the Comma. Similarly, Der einzig wahre Bibeltext?, published in 2006 by K. Martin Heide. Special interest has been given to the studies of the Codex Vaticanus
umlauts by Philip Barton Payne and Paul Canart, senior paleographer at the Vatican Library.[172] The Erasmus studies have continued, including research on the Valladolid inquiry by Peter G. Bietenholz and Lu Ann Homza. Jan Krans has written on conjectural emendation and other textual topics, looking closely at the Received Text work of Erasmus
and Beza. And some elements of the recent scholarship commentary have been especially dismissive and negative.[173]Defense of 1 John 5:7 by Catholic Scholar Robert Witham in his 1730 Commentary on the Rheims New TestamentThe Catholic Church at the Council of Trent in 1546 defined the Biblical canon as "the entire books with all their parts,
as these have been wont to be read in the Catholic Church and are contained in the old Latin Vulgate". The Comma appeared in both the Sixtine (1590) and the Clementine (1592) editions of the Vulgate.[174] Although the revised Vulgate contained the Comma, the earliest known copies did not, leaving the status of the Comma Johanneum unclear.
[23] The Douay Catechism of 1649 uses the comma as a prooftext for the Most Holy Trinity.[175] Catholic Bible Commentaries since the Protestant Revolution until the Second Vatican Council have defended the Authenticity of the Comma. The Original DouayRheims Bible defends the verse by accusing the Arians of corrupting it,[176] Cornelius a
Lapide does the same quoting along with Robert Witham, Jakub Wujek and Flix Torres Amat patristic witnesses,[177][1781[179][180] proving that the Traditional Catholic view was that the verse was original. On 13 January 1897, during a period of reaction in the Church, the Holy Office decreed that Catholic theologians could not "with safety" deny
or call into doubt the Comma's authenticity. Pope Leo XIII approved this decision two days later, though his approval was not in forma specifica[23]that is, Leo XIII did not invest his full papal authority in the matter, leaving the decree with the ordinary authority possessed by the Holy Office. Three decades later, on 2 June 1927, Pope Pius XI decreed
that the Comma Johanneum was open to investigation.[181][182] It was not included in the 1986 Nova Vulgata.[183]In more recent years, the Comma has become relevant to the King James Only Movement, a Protestant development most prevalent within the fundamentalist and Independent Baptist branch of the Baptist churches. Many proponents
view the Comma as an important Trinitarian text.[184] The defense of the verse by Edward Freer Hills in 1956 in his book The King James Version Defended in the section "The Johannine Comma (1 John 5:7)" was unusual due to Hills' textual criticism scholarship credentials.Eugenius Bulgaris (17161806)In 1 John 5:78 in the Critical Text and the
different editions of the Majority Text, though not the Textus Receptus, we have a shorter text with only the earthly witnesses. And the following words appear: 1 John 5:7-8 ... 1 John 5:7-8 ... For there are three who bear witness, the spirit, and the water, and the blood: and the three agree in one. Grantley Robert McDonald gives the history of the
1780 letter[185] from Eugenius Bulgaris (17161806) along with an explanation of the grammatical gender discordance issue when the text has only the earthly witnesses:"As further evidence for the genuineness of the comma, Bulgaris noted the lack of grammatical coordination between the masculine and the three neuter nouns, , . He remarked that
although it is possible in Greek to agree masculine or feminine nouns with neuter adjectives or pronouns, the reverse was unusual; one would more normally expect . . . . Bulgaris seems then to be the first to have argued for the genuineness of the comma through the argument from grammar ..." Biblical Criticism in Early Modern England p. 114
[3]The grammatical issue was first noticed by Gregory Naziansus in his disputes with Macedonian Christians,[186] however he did not cite the Johannine Comma itself.[187] In the medieval era, Desiderius Erasmus also noticed the seemingly unusual grammar when his text has only the earthly witnesses,[188][189] in addition, Thomas Naogeorgus
(15111578) also wondered about the grammar.[190] Matthaei reported on a scholium from about 1000 AD. Porson's Letters to Travis gives the scholium text as "Three in the masculine gender, in token of the Trinity: the spirit, of the Godhead; the water, of the enlightening knowledge to mankind, by the spirit; the blood, of the incarnation."
[191]Eugenius Bulgaris saw the "heavenly witnesses" as grammatically necessary to explain the masculine grammar, else the earthly witnesses alone would be a solecism. Frederick Nolan,[192] in his 1815 book, An Inquiry into the Integrity of the Greek Vulgate, brought the argument of Eugenius to the English debate. John Oxlee,[193] in debate with
Nolan, took the position that the "earthly witnesses" grammar was sound. Robert Dabney[194] took a position similar to Eugenius Bulgaris and Frederick Nolan, as did Edward Hills.[195] However, according Daniel Wallace the grammar can be explained without a need for the Johannine comma, stating each article-participle phrase () in 1 John 5:7-8
functions as a substantive and agrees with the natural gender (masculine) of the idea being expressed (persons). Thus, according to Wallace, the three earthly witnesses were being personalized by John, allowing for the usage of the masculine gender despite the nouns being neuter.[196] Some late manuscripts of 1 John 5:7 omit the masculine form of
the word "bear witness". These include GA 044, 254, 1523, 1524, 1844 and 1852.[6]Christianity portalList of New Testament verses not included in modern English translationsTextual criticismErasmusRichard Simon (priest)Isaac NewtonDavid Martin (French divine) the French Bible translator who also defended the authenticity of the Comma
JohanneumEugenios Voulgaris Greek scholar who highlighted the solecism in the short textRichard Porson against authenticity, wrote contra George TravisFrederick Nolan (theologian)Thomas Burgess (bishop) wrote books which highlight heavenly witnesses defenseEdward F. HillsCodex RavianusThe Longer Ending of MarkPericope Adulter the
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occasional variant in the text of the Comma" and gives the example of Fulgentius referencing "Son" in Contra Fabrianum and "Word" in Reponsio Contra Arianos, Epistles of John p. 784, 1982.” a b Daniel B. Wallace, The Comma Johanneum and Cyprian.” The earlier critical edition of the New Testament (NA26 and UBS3) considered Cyprian a
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more candid to admit that Cyprian read v. 7 in his copies, than to resort to the explanation of Facundus, that the holy Bishop was merely putting on v. 8 a spiritual meaning". Scrivener then placed mystical interpretation as the root of Comma formation "although we must acknowledge that it was in this way v. 7 obtained a place, first in the margin,
then in the text of the Latin copies ... mystical interpretation". In the 1883 edition Scrivener wrote "It is hard to believe that 1 John v. 7, 8 was not cited by Cyprian". Thus, Scrivener would be taking the position of a mystical interpretation by scribes unknown, working through the margin and later adding to the text, all before Cyprian. "they were
originally brought into Latin copies in Africa from the margin, where they had been placed as a pious and orthodox gloss on ver. 8" p.654. Under this possible scenario the comma "was known and received in some places, as early as the second or third century" (p. 652 1883-ed) which, in the Scrivener textual economy, would be analogous to Acts
8:37. Acts 8:37 has undisputed early citations by Irenaeus and Cyprian and yet is considered by Scrivener and most modern theorists as inauthentic. Despite allowing an early textual formation for the Unity of the Church citation, Scrivener quoted approvingly negative views of the Tertullian and Cyprian Jubaianum references. Scrivener also quoted
Tischendorf about the weightiness of the Cyprian referencing gravissimus est Cyprianus de eccles. unitate 5. Westcott and Hort The New Testament in the Original Greek, p. 104, 1881.” Bruce Metzger, who is used as the main source by many writers in recent decades, ignores the references entirely: "the passage ... is not found (a) in the Old Latin
in its early form (Tertullian Cyprian Augustine)", A textual commentary on the Greek New Testament, p. 717, 1971, and later editions. James White references Metzger and writes about the possibility that "Cyprian ... could just as well be interpreting the three witnesses of 1 John 5:6 as a Trinitarian reference" A Bit More on the Comma 3/16/2006
(White means 5:8). White is conceptually similar to the earlier Raymond Brown section: "There is a good chance that Cyprian's second citation, like the first (Ad Jubianum), is Johannine and comes from the OL text of I John 5:8, which says, 'And these three are one', in reference to the Spirit, the water, and the blood. His application of it to the divine
trinitarian figures need not represent a knowledge of the comma, but rather a continuance of the reflections of Tertullian combined with a general patristic tendency to invoke any scriptural group of three as symbolic of or applicable to the Trinity. In other words, Cyprian may exemplify the thought process that gave rise to the Comma." In a footnote
Brown acknowledges "It has been argued seriously by Thiele and others that Cyprian knew the Comma". Epistles of John p. 784, 1982.”~ Two Francis Pieper extracts: "In our opinion the decision as to the authenticity or the spuriousness of these words depends on the understanding of certain words of Cyprian (p. 340) ... Cyprian is quoting John 10:30.
And he immediately adds: Et iterum de Patre et Filio et Spiritu Sancto scriptum est: "Et tres unum sunt ("and again it is written of the Father and the Son and the Holy Ghost: 'And the Three are One'') Now, those who assert that Cyprian is here not quoting the words 1 John 5:7, are obliged to show that the words of Cyprian: 'Et tres unum sunt'
applied to the three Persons of the Trinity, are found elsewhere in the Scriptures than 1 John 5. Griesbach counters that Cyprian is here not quoting from Scripture, but giving his own allegorical interpretation of the three witnesses on earth. 'The Spirit, the water, and the blood; and these three agree in one.' That will hardly do. Cyprian states
distinctly that he is quoting Bible passages, not only in the words: 'I and the Father are one', but also in the words: 'And again it is written of the Father and the Son and the Holy Ghost.' These are, in our opinion, the objective facts." p.341 (1950 English edition). Similarly, Elie Philippe wrote "Le tmoignage de saint Cyprien est prcieux, peut-tre mme
premptoire dans la question." (The testimony of St. Cyprian is precious, perhaps even peremptory to the question.) La Science Catholique, 1889, p. 238.” Henry Donald Maurice Spence, in Plumptre's Bible Educator wrote "...there is little doubt that Cyprian, before the middle of the third century, knew of the passage and quoted it as the genuine
words of St. John." James Bennett, in The Theology of the Early Christian Church: Exhibited in Quotations from the Writers of the First Three Centuries, with Reflections 41, p.136, 1841, wrote "the disputed text in John's First Epistle, v. 7, is quoted ... Jerome seems to have been falsely charged with introducing the disputed words, without authority,
into the Vulgate; for Cyprian had read them in a Latin version, long before." Bennett also sees the "probability is strengthened" that the Tertullian reference is from his Bible. And Bennett rejects the Griesbach "allegorised the eighth verse" attempt "for they (Tertullian and Cyprian) here argue, as from express testimonies of Scripture, without any hint
of that allegorical interpretation which, it must be confessed, the later writers abundantly employ". And the most emphatic position is taken by the modern Cyprian scholar, Ezio Gallicet of the University of Turin, in this book on Cyprian's Unity of the Church, La Chiesa: Sui cristiani caduti nella persecuzione; L'unit della Chiesa cattolica p. 206, 1997.
Gallicet, after referencing the usual claims of an interpolation from Caspar Ren Gregory and Rudolf Bultmann, wrote: "Dal modo in cui Cipriano cita, non sembra che si possano avanzare dubbi: egli conosceva il comma giovanneo. (Colloquially ... "there is no doubt about it, the Comma Johanneum was in Cyprian's Bible".)”™ Arthur Cleveland Coxe,
annotating Cyprian in the early church writings edition, wrote of the positions denying Cyprian referring the Bible verse in Unity of the Church, as the "usual explainings away" Ante-Nicene Fathers p.418, 1886. And Nathaniel Ellis Cornwall referred to the logic behind attempts to deny Cyprian's usage of the verse (Cornwall looks closely at Porson,
Lange and Tischendorf) as "astonishing feats of sophistical fencing". The Genuineness of I John v. 7 p. 638, 1874.” Stanley Lawrence Greenslade, Early Latin Theology: Selections from Tertullian, Cyprian, Ambrose, and Jerome 1956, p. 164. The Latin is "si peccatorum remissam consecutus est, et sanctificatus est, et templum Dei factus est: quaero,
cujus Dei? Si creatoris, non potuit, qui in eum non credidit: si Christi, non hujus potest sieri templum, qui negat Deum Christum: si Spiritus Sancti, cum tres unum sunt, quomodo Spiritus Sanctus placatus esse ei potest, qui aut Patris aut Filii inimicus est?"” Franz Anton Knittel New Criticisms on the Celebrated Text 1785 p. 34" Philip Sellew, Critica
Et Philologica, 2001, p. 94~ The use of parentheses is described as "these witnesses attest the readings in question, but that they also exhibit certain negligible variations which do not need to be described in detail". Kurt Aland, The Text of the New Testament, 1995, p.243.” Origen, discussing water baptism in his commentary on the Gospel of John,



references only verse 8 the earthly witnesses: "And it agrees with this that the disciple John speaks in his epistle of the spirit, and the water, and the blood, as being one."”™ The Church Review p. 625-641, 1874., The Genuineness of I John v. 7, Scholium on pp. 634635” Richard Porson, Letters to Mr. Archdeacon Travis, p.234, 1790.”™ Codex
Apocryphus Novi Testamenti, p.544 first published in 1703.” English translation by Richard Porson, also given in Charles Forster's New Plea. Greek text, Disputation Contra Arium”™ In modern times, scholars on early church writings outside the textual battles are more likely to see the work as from Athanasius, or an actual account of an Athanasius-
Arius debate. Examples are John Williams Proudfit Remarks on the history, structure, and theories of the Apostles' Creed 1852, p.58 and George Smeaton, The Doctrine of the Holy Spirit, 1882, p. 272" "Kaiserl.[lichen] Akademie der Wissenschaften in Wien; Corpus scriptorum ecclesiasticorum Latinorum (1866) Vol XVIII, p. 6". 1866.. Also Alan
England Brooke from Georg Schepps, Vienna Corpus, xviii™ Liber Apologetics given in Maynard p. 39. [capitals speculative; punctuation deleted from English translation as probably little or no punctuation in original]”™ Introduction to the New Testament, p. 372, Vol. 3, 1909.”™ Westcott comments "The gloss which had thus become an established
interpretation of St John's words is first quoted as part of the Epistle in a tract of Priscillian (c 385)." The Epistles of St. John p. 203, 1892. Alan England Brooke "The earliest certain instance of the gloss being quoted as part of the actual text of the Epistle is in the Liber Apologeticus (? a.d. 380) of Priscillian" The Epistles of St. John, p.158, 1912. And
Bruce Metzger "The earliest instance of the passage being quoted as a part of the actual text of the Epistle is in a fourth century Latin treatise entitled Liber Apologeticus". Textual Commentary on the Greek New Testament, p.717, 1971. Georg Strecker: "The oldest undoubted instance is in Priscillian" Liber apologeticus 1.4 (CSEL 18.6). Similar to
these are William Sullivan, John Pohle, John Seldon Whale, F. F. Bruce, Ian Howard Marshall and others.”™ For an alternate view, and explanation of the terms, see Was Priscillian a Modalist Monarchian? by Tarmo Toom”™ John Chapman Notes on the Early History of the Vulgate Gospels (1908) p. 264" Preserved Smith Erasmus, A Study Of His Life,
Ideals And Place In History, p.165, 1st ed. 1923. However, Priscillian is generally considered as non-Trinitarian. The Knstle idea was more nuanced. William Edie summarizes "To Priscillian, therefore, in all probability, must be attributed the origin of the gloss in this its original and heretical form. Afterwards it was brought into harmony with the
orthodox doctrine of the Trinity by the omission of the words in Christo Jesu and the Substitution of tres for tria." The Review of Theology and Philosophy The Comma Joanneum p.169, 1906. The accusation of a Trinitarian heresy by Priscillian was not in the charges that led to the execution of Priscillian and six followers; we see this in the later 5th-
century writings.” The Codex Muratorianus, Journal of Theological Studies, 1907 pp.537545”" Alan England Brooke, A critical and exegetical commentary on the Johannine epistles, 1912, pp.158159~ Theodor Zahn, Introduction to the New Testament, Vol 3, 1909, p. 372" "It seems plain that the passage of St, Cyprian was lying open before the
Priscillianist author of the Creed (Priscillian himself?) because he was accustomed to appeal to it in the same way. In Priscillian's day St. Cyprian had a unique position as the one great Western Doctor." John Chapman, Notes on the Early History of the Vulgate Gospels, 1908, p.264”™ Raymond Brown, The Epistles of John, the Anchor Yale Bible
Commentary, 1982 p. 782.” About four hundred bishops of Africa and Mauritania, together with others from Corsica and Sardinia, met in Carthage" Thomas Joseph Lamy, American Ecclesiastical Review, 1 John v 7, 1897 p.464” John Moorhead, Victor of Vita: history of the Vandal persecution 1992, p. 56, Latin at Histoire de la Perscution des
Vandales par Victor, vque de Vita, dans la Byzacne”™ Frederick Nolan summarizes the history and gives his view of the significance: "Between three and four hundred prelates attended the Council, which met at Carthage; and Eugenius, as bishop of that see, drew up the Confession of the orthodox, in which the contested verse is expressly quoted.
That a whole church should thus concur in quoting a verse which was not contained in the received text, is wholly inconceivable: and admitting that 1 Joh v. 7 was then generally received, its universal prevalence in that text is only to be accounted for by supposing it to have existed in it from the beginning." Inquiry, 1815, p. 296. Bruce Metzger, in the
commentary that accompanies the UBS GNT, bypassed the context of the Council and the Confession of Faith, "In the fifth century the gloss was quoted by Latin Fathers in North Africa and Italy as part of the text of the Epistle" A Textual Commentary on the Greek New Testament, 1971, p.717 and 2nd ed. 1993, and 2002 p.648.” Raymond Brown,
Anchor Bible, Epistles of John pp. 782783.” Travis, Letters to Edward Gibbon, 1794, pp. 4142. Latin at De Trinitate Book V, p. 274 In total, Travis notes five times in the books that John is referenced in the context of the wording of 1 John 5:7, twice in Book One, and once each in Books 5, 7, and 10.” John Scott Porter, Principles of Textual Criticism,
1848, p.509 Latin: Et Joannes evangelista ait; In principio erat verbum, et verbum erat apud Deurn et Deus erat verbum. Item ad Parthos; Tres sunt, inquit, qui testimonium perhibent in terra, aqua sanguis el caro, et tres in nobis sunt. Et tres sunt qui testimonium perhibent in caelo. Pater, Verbum, et spiritus, et hi tres unum sunt. McCarthy, Daniel
The Epistles and Gospels of the Sundays, 1866, p. 518. The full book is at Patrologiae cursus completus: Series latina Vol 62:359, 1800. Nathaniel Ellis Cornwall explains how Idacius Clarus, of the 4th century and an opponent of Priscillian, is internally accredited as the original author Genuineness Proved by Neglected Witnesses 1877, p. 515. The
work was originally published in 1528 by Sichard as Idacius Clarus Hispanus, Otto Bardenhewer, Patrology, the Lives and Works of the Fathers, p. 429, 1908.” Biblical commentary on the Epistles of St John, 1850, p.326, "In Continuation of the Work of Olshausen ... translated (from the German) by W. B. Pope".” "William Hales, Antijacobin Review,
Sabellian Controversy, Letter XII, 1816 p. 595" Migne (Frag. 21.4: CC 01A,797)” Thomas Burgess, Letter to the Reverend Thomas Beynon 1829, p.649. The Latin is "Beatus vero Joannes Apostolus evidenter ait, Et tres unum sunt, quod de Patre, et Filio et Spiritu Sancto, dictum, sicut superius, cum rationem flagitares, ostendimus."” Fulgentius
continues "Let Sabellius hear we are, let him hear three, and let him believe that there are three Persons. Let him not blaspheme in his sacrilegious heart by saying that the Father is the same in Himself as the Son is the same in Himself and as the Holy Spirit is the same in Himself, as if in some way He could beget Himself, or in some way proceed
from Himself. Even in created natures it is never able to be found that something is able to beget itself. Let also Arius hear one; and let him not say that the Son is of a different nature, if one cannot be said of that, the nature of which is different." William A. Jurgens, The Faith of the Early Fathers, 1970 Volume 3. pp. 291292.” In the historic debate,
Thomas Emlyn, George Benson, Richard Porson, Samuel Lee and John Oxlee denied these references as demonstrating the verse as in the Bible of Fulgentius, by a set of differing rationales. Henry Thomas Armfield reviews debate theories and history and offered his conclusion "Surely it is quite clear from the writings of Fulgentius, both that he had
himself seen the verse in the copies of the New Testament; and that those with whom he argues had not the objection to offer that the verse was not then extant in St. John's Epistle." Armfield, The Three Witnesses, the Disputed Text, 1883, p.171. Armfield also reviews the Facundus and Fulgentius comparison in depth. Facundus and Fulgentius were
often compared in their Cyprian references, with Facundus quoted in support of Cyprian being involved in a mystical interpretation.”™ Migne” Alban Butler, The lives of the fathers, martyrs, and other principal saints, Volume 1(1846) and is referenced by Karl Knstle as Pseudo-Fulgentius.” Joseph Pohle in The Divine Trinity: A Dogmatic Treatise
accuses Cassiodorus of inserting the Comma into the Vulgate from early manuscripts. "The defence can also claim the authority of Cassiodorus, who, about the middle of the sixth century, with many ancient manuscripts at his elbow, revised the entire Vulgate of St. Jerome, especially the Apostolic Epistles, and deliberately inserted I John V, 7, which
St. Jerome had left out." Divine Trinity, 1911 p. 38-39” The Latin is "Cui rei testificantur in terra tria mysteria: aqua, sanguis et spiritus, quae in passione Domini leguntur impleta: in coelo autem Pater, et Filius, et Spiritus sanctus; et hi tres unus est Deus" Patrilogiae Cursus Completus, Series Latina by Migne, vol. 70, col. 1373. HTML version at
Cassiodorus Complexiones in Epistulas apostolorum English text based on Porson and Maynard p.46.” Lamy says that in going through 1 John 5 Cassiodorus "mystically interprets water, blood and spirit as three symbols concerning the Passion of Christ. To those three earthly symbols in terra, he opposes the three heavenly witnesses in coelo the
Father, the Son and the Holy Ghost, and these three are one God. Evidently we have here verse 7. Cassiodorus does not cite it textually, but he gives the sense of it. He puts it in opposition to verse 8, for he contrasts in coelo with in terra. The last words: Et hi tres unus est Deus can be referred only to verse 7, since Cassiodorus refers tria unum sunt
of verse 8, to the Passion of Our Saviour... Maffei's conclusion is therefore justified when he says: Verse 7 was read not only in Africa, but in the most ancient and the most accurate Codices of the Roman Church, since Cassiodorus recommended to the monks to seek, above all else, the correct copies and to compare them with the Greek."”™ William
Wright, Biblical hermeneutics, 1835, p.640.” Daniel M'Carthy The Epistles and Gospels of the Sundays 1866, p. 521. (Patrolog. Lat. ed. Migne), Tom. Ixxxiii. p. 1203).”™ Arthur-Marie Le Hir, Les Trois Tmoins Clestes tudes bibliques, 1869 pp.172” Some see Testimonia Divinae Scripturae as earlier than Isidore. "Most learned critics believe to be more
ancient than St. Isidore". John MacEvilly An Exposition of the Epistles of St. Paul, 1875, p.424, M'Carthy: "The question of authorship is not, however, important in our controversy, provided the antiquity of the document be admitted"”™ Robert Jack, "Remarks on the Authenticity of 1 John v. 7" c. 1834. "...sicut scriptum est: Tres sunt qui testimonium
dicunt de caelo, Pater et Verbum, et Spiritus sanctus, et hi tres unum sunt, in primo huius opens libro aperte docuimus." Ambrose Ansbert, Ambrosij Ansberti ... Apocalypsim libri decem” David Harrower, "A Defence of the Trinitarian System", 1822 pp.4344~ Fourth Lateran Council 1215 A.D.”™ As explained by Thomas Joseph Lamy, American
Ecclesiastical Review, The Decision of the Holy Office, 1897, pp. 478479.”~ Samuel Berger, Histoire de la Vulgate pendant les premiers sicles du moyen ge, 1893 pp. 103105” Johann Leonhard Hug Introduction to the New Testament, p. 475, 1827.” Norbert Fickermann, Biblische Zeitschrift. 22: 350-358 (1934) St. Augustinus gegen das 'Comma
Johanneum'?” Heide, Martin (7 February 2023). "Erasmus and the Search for the Original Text of the New Testament". Text & Canon Institute. Retrieved 19 May 2024.”™ McDonald, Grantley Robert (15 February 2011). Raising the ghost of Arius: Erasmus, the Johannine comma and religious difference in early modern Europe (Thesis). Leiden
University. hdl:1887/16486. McDonald, Grantley (31 March 2016). "Erasmus and the Johannine Comma (1 John 5.7-8)". The Bible Translator. 67 (1): 4255. doi:10.1177/2051677016628244. S2CID170991947.”~ "For the Spirit too is truth just as the Father and the Son are. The truth of all three is one, just as the nature of all three is one, just as the
nature of all three is one. For there are three in heaven who furnish testimony to Christ: the Father, the Word, and the Spirit. The Father, who not once but twice sent forth his voice from the sky and publicly testified that this was his uniquely beloved Son in whom he found no offence; the Word, who, by performing so many miracles and by dying and
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"Beobachtungen zum Comma Iohanneum (I Joh 5 7 £.)". Zeitschrift fr die Neutestamentliche Wissenschaft und die Kunde der lteren Kirche (in German). 50 (1). doi:10.1515/zntw.1959.50.1.61. S2CID170571396.Retrieved from " 3Redirect to:Johannine CommaRetrieved from " 4The editor will now load. If you still see this message after a few seconds,
please reload the page.Retrieved from " Was Isaac Newton?Isaac Newton was a physicist and mathematician who developed the principles of modern physics, including the laws of motion and is credited as one of the great minds of the 17th-century Scientific Revolution. In 1687, he published his most acclaimed work, Philosophiae Naturalis Principia
Mathematica (Mathematical Principles of Natural Philosophy), which has been called the single most influential book on physics. In 1705, he was knighted by Queen Anne of England, making him Sir Isaac Newton. Early Life and FamilyNewton was born on January 4, 1643, in Woolsthorpe, Lincolnshire, England. Using the "old" Julian calendar,
Newton's birth date is sometimes displayed as December 25, 1642.Newton was the only son of a prosperous local farmer, also named Isaac, who died three months before he was born. A premature baby born tiny and weak, Newton was not expected to survive. When he was 3 years old, his mother, Hannah Ayscough Newton, remarried a well-to-do
minister, Barnabas Smith, and went to live with him, leaving young Newton with his maternal grandmother. The experience left an indelible imprint on Newton, later manifesting itself as an acute sense of insecurity. He anxiously obsessed over his published work, defending its merits with irrational behavior.At age 12, Newton was reunited with his
mother after her second husband died. She brought along her three small children from her second marriage.Isaac Newton's EducationNewton was enrolled at the King's School in Grantham, a town in Lincolnshire, where he lodged with a local apothecary and was introduced to the fascinating world of chemistry. His mother pulled him out of school
at age 12. Her plan was to make him a farmer and have him tend the farm. Newton failed miserably, as he found farming monotonous. Newton was soon sent back to King's School to finish his basic education. Perhaps sensing the young man's innate intellectual abilities, his uncle, a graduate of the University of Cambridge's Trinity College, persuaded
Newton's mother to have him enter the university. Newton enrolled in a program similar to a work-study in 1661, and subsequently waited on tables and took care of wealthier students' rooms.Scientific RevolutionWhen Newton arrived at Cambridge, the Scientific Revolution of the 17th century was already in full force. The heliocentric view of the
universetheorized by astronomers Nicolaus Copernicus and Johannes Kepler, and later refined by Galileowas well known in most European academic circles.Philosopher Ren Descartes had begun to formulate a new concept of nature as an intricate, impersonal and inert machine. Yet, like most universities in Europe, Cambridge was steeped in
Aristotelian philosophy and a view of nature resting on a geocentric view of the universe, dealing with nature in qualitative rather than quantitative terms.During his first three years at Cambridge, Newton was taught the standard curriculum but was fascinated with the more advanced science. All his spare time was spent reading from the modern
philosophers. The result was a less-than-stellar performance, but one that is understandable, given his dual course of study. It was during this time that Newton kept a second set of notes, entitled "Quaestiones Quaedam Philosophicae" ("Certain Philosophical Questions"). The "Quaestiones" reveal that Newton had discovered the new concept of
nature that provided the framework for the Scientific Revolution. Though Newton graduated without honors or distinctions, his efforts won him the title of scholar and four years of financial support for future education. In 1665, the bubonic plague that was ravaging Europe had come to Cambridge, forcing the university to close. After a two-year
hiatus, Newton returned to Cambridge in 1667 and was elected a minor fellow at Trinity College, as he was still not considered a standout scholar.In the ensuing years, his fortune improved. Newton received his Master of Arts degree in 1669, before he was 27. During this time, he came across Nicholas Mercator's published book on methods for
dealing with infinite series. Newton quickly wrote a treatise, De Analysi, expounding his own wider-ranging results. He shared this with friend and mentor Isaac Barrow, but didn't include his name as author.In June 1669, Barrow shared the unaccredited manuscript with British mathematician John Collins. In August 1669, Barrow identified its author
to Collins as "Mr. Newton ... very young ... but of an extraordinary genius and proficiency in these things." Newton's work was brought to the attention of the mathematics community for the first time. Shortly afterward, Barrow resigned his Lucasian professorship at Cambridge, and Newton assumed the chair.Isaac Newtons DiscoveriesNewton made
discoveries in optics, motion and mathematics. Newton theorized that white light was a composite of all colors of the spectrum, and that light was composed of particles. His momentous book on physics, Principia, contains information on nearly all of the essential concepts of physics except energy, ultimately helping him to explain the laws of motion
and the theory of gravity. Along with mathematician Gottfried Wilhelm von Leibniz, Newton is credited for developing essential theories of calculus. Isaac Newton InventionsNewton's first major public scientific achievement was designing and constructing a reflecting telescope in 1668. As a professor at Cambridge, Newton was required to deliver an
annual course of lectures and chose optics as his initial topic. He used his telescope to study optics and help prove his theory of light and color. The Royal Society asked for a demonstration of his reflecting telescope in 1671, and the organization's interest encouraged Newton to publish his notes on light, optics and color in 1672. These notes were
later published as part of Newton's Opticks: Or, A treatise of the Reflections, Refractions, Inflections and Colours of Light.Photo: Hulton Archive/Getty ImagesSir Isaac Newton contemplates the force of gravity, as the famous story goes, on seeing an apple fall in his orchard, circa 1665.The Apple Myth Between 1665 and 1667, Newton returned home
from Trinity College to pursue his private study, as school was closed due to the Great Plague. Legend has it that, at this time, Newton experienced his famous inspiration of gravity with the falling apple. According to this common myth, Newton was sitting under an apple tree when a fruit fell and hit him on the head, inspiring him to suddenly come
up with the theory of gravity. While there is no evidence that the apple actually hit Newton on the head, he did see an apple fall from a tree, leading him to wonder why it fell straight down and not at an angle. Consequently, he began exploring the theories of motion and gravity.It was during this 18-month hiatus as a student that Newton conceived
many of his most important insightsincluding the method of infinitesimal calculus, the foundations for his theory of light and color, and the laws of planetary motionthat eventually led to the publication of his physics book Principia and his theory of gravity. Isaac Newtons Laws of MotionIn 1687, following 18 months of intense and effectively nonstop
work, Newton published Philosophiae Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy), most often known as Principia. Principia is said to be the single most influential book on physics and possibly all of science. Its publication immediately raised Newton to international prominence.Principia offers an exact
quantitative description of bodies in motion, with three basic but important laws of motion: First LawA stationary body will stay stationary unless an external force is applied to it.Second LawForce is equal to mass times acceleration, and a change in motion (i.e., change in speed) is proportional to the force applied.Third LawFor every action, there is
an equal and opposite reaction. Newton and the Theory of GravityNewtons three basic laws of motion outlined in Principia helped him arrive at his theory of gravity. Newtons law of universal gravitation states that two objects attract each other with a force of gravitational attraction thats proportional to their masses and inversely proportional to the
square of the distance between their centers.These laws helped explain not only elliptical planetary orbits but nearly every other motion in the universe: how the planets are kept in orbit by the pull of the suns gravity; how the moon revolves around Earth and the moons of Jupiter revolve around it; and how comets revolve in elliptical orbits around the
sun. They also allowed him to calculate the mass of each planet, calculate the flattening of the Earth at the poles and the bulge at the equator, and how the gravitational pull of the sun and moon create the Earths tides. In Newton's account, gravity kept the universe balanced, made it work, and brought heaven and Earth together in one great
equation. DOWNLOAD BIOGRAPHY'S ISAAC NEWTON FACT CARD Isaac Newton & Robert HookeNot everyone at the Royal Academy was enthusiastic about Newtons discoveries in optics and 1672 publication of Opticks: Or, A treatise of the Reflections, Refractions, Inflections and Colours of Light. Among the dissenters was Robert Hooke, one of the
original members of the Royal Academy and a scientist who was accomplished in a number of areas, including mechanics and optics. While Newton theorized that light was composed of particles, Hooke believed it was composed of waves. Hooke quickly condemned Newton's paper in condescending terms, and attacked Newton's methodology and
conclusions.Hooke was not the only one to question Newton's work in optics. Renowned Dutch scientist Christiaan Huygens and a number of French Jesuits also raised objections. But because of Hooke's association with the Royal Society and his own work in optics, his criticism stung Newton the worst. Unable to handle the critique, he went into a
ragea reaction to criticism that was to continue throughout his life. Newton denied Hooke's charge that his theories had any shortcomings and argued the importance of his discoveries to all of science. In the ensuing months, the exchange between the two men grew more acrimonious, and soon Newton threatened to quit the Royal Society altogether.
He remained only when several other members assured him that the Fellows held him in high esteem.The rivalry between Newton and Hooke would continue for several years thereafter. Then, in 1678, Newton suffered a complete nervous breakdown and the correspondence abruptly ended. The death of his mother the following year caused him to
become even more isolated, and for six years he withdrew from intellectual exchange except when others initiated correspondence, which he always kept short.During his hiatus from public life, Newton returned to his study of gravitation and its effects on the orbits of planets. Ironically, the impetus that put Newton on the right direction in this study
came from Robert Hooke. In a 1679 letter of general correspondence to Royal Society members for contributions, Hooke wrote to Newton and brought up the question of planetary motion, suggesting that a formula involving the inverse squares might explain the attraction between planets and the shape of their orbits.Subsequent exchanges
transpired before Newton quickly broke off the correspondence once again. But Hooke's idea was soon incorporated into Newton's work on planetary motion, and from his notes it appears he had quickly drawn his own conclusions by 1680, though he kept his discoveries to himself.In early 1684, in a conversation with fellow Royal Society members
Christopher Wren and Edmond Halley, Hooke made his case on the proof for planetary motion. Both Wren and Halley thought he was on to something, but pointed out that a mathematical demonstration was needed. In August 1684, Halley traveled to Cambridge to visit with Newton, who was coming out of his seclusion. Halley idly asked him what
shape the orbit of a planet would take if its attraction to the sun followed the inverse square of the distance between them (Hooke's theory).Newton knew the answer, due to his concentrated work for the past six years, and replied, "An ellipse." Newton claimed to have solved the problem some 18 years prior, during his hiatus from Cambridge and the
plague, but he was unable to find his notes. Halley persuaded him to work out the problem mathematically and offered to pay all costs so that the ideas might be published, which it was, in Newtons Principia.Upon the publication of the first edition of Principia in 1687, Robert Hooke immediately accused Newton of plagiarism, claiming that he had
discovered the theory of inverse squares and that Newton had stolen his work. The charge was unfounded, as most scientists knew, for Hooke had only theorized on the idea and had never brought it to any level of proof. Newton, however, was furious and strongly defended his discoveries. He withdrew all references to Hooke in his notes and
threatened to withdraw from publishing the subsequent edition of Principia altogether. Halley, who had invested much of himself in Newton's work, tried to make peace between the two men. While Newton begrudgingly agreed to insert a joint acknowledgment of Hooke's work (shared with Wren and Halley) in his discussion of the law of inverse
squares, it did nothing to placate Hooke.As the years went on, Hooke's life began to unravel. His beloved niece and companion died the same year that Principia was published, in 1687. As Newton's reputation and fame grew, Hooke's declined, causing him to become even more bitter and loathsome toward his rival. To the very end, Hooke took every
opportunity he could to offend Newton. Knowing that his rival would soon be elected president of the Royal Society, Hooke refused to retire until the year of his death, in 1703.Newton and Alchemy Following the publication of Principia, Newton was ready for a new direction in life. He no longer found contentment in his position at Cambridge and was
becoming more involved in other issues. He helped lead the resistance to King James II's attempts to reinstitute Catholic teaching at Cambridge, and in 1689 he was elected to represent Cambridge in Parliament.While in London, Newton acquainted himself with a broader group of intellectuals and became acquainted with political philosopher John
Locke. Though many of the scientists on the continent continued to teach the mechanical world according to Aristotle, a young generation of British scientists became captivated with Newton's new view of the physical world and recognized him as their leader. One of these admirers was Nicolas Fatio de Duillier, a Swiss mathematician whom Newton
befriended while in London.However, within a few years, Newton fell into another nervous breakdown in 1693. The cause is open to speculation: his disappointment over not being appointed to a higher position by England's new monarchs, William III and Mary II, or the subsequent loss of his friendship with Duillier; exhaustion from being
overworked; or perhaps chronic mercury poisoning after decades of alchemical research. It's difficult to know the exact cause, but evidence suggests that letters written by Newton to several of his London acquaintances and friends, including Duillier, seemed deranged and paranoiac, and accused them of betrayal and conspiracy.Oddly enough,
Newton recovered quickly, wrote letters of apology to friends, and was back to work within a few months. He emerged with all his intellectual facilities intact, but seemed to have lost interest in scientific problems and now favored pursuing prophecy and scripture and the study of alchemy. While some might see this as work beneath the man who had
revolutionized science, it might be more properly attributed to Newton responding to the issues of the time in turbulent 17th century Britain. Many intellectuals were grappling with the meaning of many different subjects, not least of which were religion, politics and the very purpose of life. Modern science was still so new that no one knew for sure
how it measured up against older philosophies.Gold StandardIn 1696, Newton was able to attain the governmental position he had long sought: warden of the Mint; after acquiring this new title, he permanently moved to London and lived with his niece, Catherine Barton. Barton was the mistress of Lord Halifax, a high-ranking government official who
was instrumental in having Newton promoted, in 1699, to master of the Minta position that he would hold until his death. Not wanting it to be considered a mere honorary position, Newton approached the job in earnest, reforming the currency and severely punishing counterfeiters. As master of the Mint, Newton moved the British currency, the
pound sterling, from the silver to the gold standard.The Royal Societyln 1703, Newton was elected president of the Royal Society upon Robert Hooke's death. However, Newton never seemed to understand the notion of science as a cooperative venture, and his ambition and fierce defense of his own discoveries continued to lead him from one conflict
to another with other scientists. By most accounts, Newton's tenure at the society was tyrannical and autocratic; he was able to control the lives and careers of younger scientists with absolute power.In 1705, in a controversy that had been brewing for several years, German mathematician Gottfried Leibniz publicly accused Newton of plagiarizing his
research, claiming he had discovered infinitesimal calculus several years before the publication of Principia. In 1712, the Royal Society appointed a committee to investigate the matter. Of course, since Newton was president of the society, he was able to appoint the committee's members and oversee its investigation. Not surprisingly, the committee
concluded Newton's priority over the discovery.That same year, in another of Newton's more flagrant episodes of tyranny, he published without permission the notes of astronomer John Flamsteed. It seems the astronomer had collected a massive body of data from his years at the Royal Observatory at Greenwich, England. Newton had requested a
large volume of Flamsteed's notes for his revisions to Principia. Annoyed when Flamsteed wouldn't provide him with more information as quickly as he wanted it, Newton used his influence as president of the Royal Society to be named the chairman of the body of "visitors" responsible for the Royal Observatory.He then tried to force the immediate
publication of Flamsteed's catalogue of the stars, as well as all of Flamsteed's notes, edited and unedited. To add insult to injury, Newton arranged for Flamsteed's mortal enemy, Edmund Halley, to prepare the notes for press. Flamsteed was finally able to get a court order forcing Newton to cease his plans for publication and return the notesone of
the few times that Newton was bested by one of his rivals.Final YearsToward the end of this life, Newton lived at Cranbury Park, near Winchester, England, with his niece, Catherine (Barton) Conduitt, and her husband, John Conduitt. By this time, Newton had become one of the most famous men in Europe. His scientific discoveries were
unchallenged. He also had become wealthy, investing his sizable income wisely and bestowing sizable gifts to charity. Despite his fame, Newton's life was far from perfect: He never married or made many friends, and in his later years, a combination of pride, insecurity and side trips on peculiar scientific inquiries led even some of his few friends to
worry about his mental stability.DeathBy the time he reached 80 years of age, Newton was experiencing digestion problems and had to drastically change his diet and mobility. In March 1727, Newton experienced severe pain in his abdomen and blacked out, never to regain consciousness. He died the next day, on March 31, 1727, at the age of
84.LegacyNewton's fame grew even more after his death, as many of his contemporaries proclaimed him the greatest genius who ever lived. Maybe a slight exaggeration, but his discoveries had a large impact on Western thought, leading to comparisons to the likes of Plato, Aristotle and Galileo.Although his discoveries were among many made
during the Scientific Revolution, Newton's universal principles of gravity found no parallels in science at the time. Of course, Newton was proven wrong on some of his key assumptions. In the 20th century, Albert Einstein would overturn Newton's concept of the universe, stating that space, distance and motion were not absolute but relative and that
the universe was more fantastic than Newton had ever conceived.Newton might not have been surprised: In his later life, when asked for an assessment of his achievements, he replied, "I do not know what I may appear to the world; but to myself I seem to have been only like a boy playing on the seashore, and diverting myself now and then in finding
a smoother pebble or prettier shell than ordinary, while the great ocean of truth lay all undiscovered before me."QUICK FACTSName: Isaac NewtonBirth Year: 1643Birth date: January 4, 1643Birth City: Woolsthorpe, Lincolnshire, EnglandBirth Country: United KingdomGender: MaleBest Known For: Isaac Newton was an English physicist and
mathematician famous for his laws of physics. He was a key figure in the Scientific Revolution of the 17th century.IndustriesScience and MedicineTechnology and EngineeringEducation and AcademiaAstrological Sign: CapricornSchoolsUniversity of Cambridge, Trinity CollegeThe King's Schoollnteresting FactsIsaac Newton helped develop the
principles of modern physics, including the laws of motion, and is credited as one of the great minds of the 17th-century Scientific Revolution.In 1687, Newton published his most acclaimed work, 'Philosophiae Naturalis Principia Mathematica' (‘Mathematical Principles of Natural Philosophy'), which has been called the single most influential book on
physics.Newton's theory of gravity states that two objects attract each other with a force of gravitational attraction thats proportional to their masses and inversely proportional to the square of the distance between their centers.Death Year: 1727Death date: March 31, 1727Death City: London, EnglandDeath Country: United KingdomWe strive for
accuracy and fairness.If you see something that doesn't look right,contact us!CITATION INFORMATIONArticle Title: Isaac Newton BiographyAuthor: Biography.com EditorsWebsite Name: The Biography.com websiteUrl: Date: Publisher: A&E; Television NetworksLast Updated: November 5, 20200riginal Published Date: April 3, 20141 do not know
what I may appear to the world; but to myself I seem to have been only like a boy playing on the seashore, and diverting myself now and then in finding a smoother pebble or prettier shell than ordinary, while the great ocean of truth lay all undiscovered before me.Plato is my friend, Aristotle is my friend, but my greatest friend is truth.If I have seen
further it is by standing on the shoulders of giants.It is the perfection of God's works that they are all done with the greatest simplicity.Every body continues in its state of rest, or of uniform motion in a right line, unless it is compelled to change that state by forces impressed upon it.To every action there is always opposed an equal reaction: or, the
mutual actions of two bodies upon each other are always equal, and directed to contrary parts.I see I have made myself a slave to philosophy.The changing of bodies into light, and light into bodies, is very conformable to the course of nature, which seems delighted with transmutations.To explain all nature is too difficult a task for any one man or even
for any one age. Tis much better to do a little with certainty and leave the rest for others that come after, then to explain all things by conjecture without making sure of any thing.Truth is ever to be found in simplicity, and not in the multiplicity and confusion of things.Atheism is so senseless and odious to mankind that it never had many
professors.Newton was not the first of the age of reason. He was the last of the magicians, the last of the Babylonians and Sumerians, the last great mind that looked out on the visible and intellectual world with the same eyes as those who began to build our intellectual inheritance rather less than 10,000 years ago. Philosophy & Religion Religious
Personages & Scholars Ask the Chatbot a Question Isaac Newton (born December 25, 1642 [January 4, 1643, New Style], Woolsthorpe, Lincolnshire, Englanddied March 20 [March 31], 1727, London) was an English physicist and mathematician who was the culminating figure of the Scientific Revolution of the 17th century. In optics, his discovery of
the composition of white light integrated the phenomena of colours into the science of light and laid the foundation for modern physical optics. In mechanics, his three laws of motion, the basic principles of modern physics, resulted in the formulation of the law of universal gravitation. In mathematics, he was the original discoverer of the infinitesimal
calculus. Newtons Philosophiae Naturalis Principia Mathematica (Mathematical Principles of Natural Philosophy, 1687) was one of the most important single works in the history of modern science. Born in the hamlet of Woolsthorpe, Newton was the only son of a local yeoman, also Isaac Newton, who had died three months before, and of Hannah
Ayscough. That same year, at Arcetri near Florence, Galileo Galilei had died; Newton would eventually pick up his idea of a mathematical science of motion and bring his work to full fruition. A tiny and weak baby, Newton was not expected to survive his first day of life, much less 84 years. Deprived of a father before birth, he soon lost his mother as
well, for within two years she married a second time; her husband, the well-to-do minister Barnabas Smith, left young Isaac with his grandmother and moved to a neighbouring village to raise a son and two daughters. For nine years, until the death of Barnabas Smith in 1653, Isaac was effectively separated from his mother, and his pronounced
psychotic tendencies have been ascribed to this traumatic event. That he hated his stepfather we may be sure. When he examined the state of his soul in 1662 and compiled a catalog of sins in shorthand, he remembered Threatning my father and mother Smith to burne them and the house over them. The acute sense of insecurity that rendered him
obsessively anxious when his work was published and irrationally violent when he defended it accompanied Newton throughout his life and can plausibly be traced to his early years. After his mother was widowed a second time, she determined that her first-born son should manage her now considerable property. It quickly became apparent, however,
that this would be a disaster, both for the estate and for Newton. He could not bring himself to concentrate on rural affairsset to watch the cattle, he would curl up under a tree with a book. Fortunately, the mistake was recognized, and Newton was sent back to the grammar school in Grantham, where he had already studied, to prepare for the
university. As with many of the leading scientists of the age, he left behind in Grantham anecdotes about his mechanical ability and his skill in building models of machines, such as clocks and windmills. At the school he apparently gained a firm command of Latin but probably received no more than a smattering of arithmetic. By June 1661 he was
ready to matriculate at Trinity College, Cambridge, somewhat older than the other undergraduates because of his interrupted education. When Newton arrived in Cambridge in 1661, the movement now known as the Scientific Revolution was well advanced, and many of the works basic to modern science had appeared. Astronomers from Nicolaus
Copernicus to Johannes Kepler had elaborated the heliocentric system of the universe. Galileo had proposed the foundations of a new mechanics built on the principle of inertia. Led by Ren Descartes, philosophers had begun to formulate a new conception of nature as an intricate, impersonal, and inert machine. Yet as far as the universities of Europe,
including Cambridge, were concerned, all this might well have never happened. They continued to be the strongholds of outmoded Aristotelianism, which rested on a geocentric view of the universe and dealt with nature in qualitative rather than quantitative terms. Like thousands of other undergraduates, Newton began his higher education by
immersing himself in Aristotles work. Even though the new philosophy was not in the curriculum, it was in the air. Some time during his undergraduate career, Newton discovered the works of the French natural philosopher Descartes and the other mechanical philosophers, who, in contrast to Aristotle, viewed physical reality as composed entirely of
particles of matter in motion and who held that all the phenomena of nature result from their mechanical interaction. A new set of notes, which he entitled Quaestiones Quaedam Philosophicae (Certain Philosophical Questions), begun sometime in 1664, usurped the unused pages of a notebook intended for traditional scholastic exercises; under the
title he entered the slogan Amicus Plato amicus Aristoteles magis amica veritas (Plato is my friend, Aristotle is my friend, but my best friend is truth). Newtons scientific career had begun. The Quaestiones reveal that Newton had discovered the new conception of nature that provided the framework of the Scientific Revolution. He had thoroughly
mastered the works of Descartes and had also discovered that the French philosopher Pierre Gassendi had revived atomism, an alternative mechanical system to explain nature. The Quaestiones also reveal that Newton already was inclined to find the latter a more attractive philosophy than Cartesian natural philosophy, which rejected the existence
of ultimate indivisible particles. The works of the 17th-century chemist Robert Boyle provided the foundation for Newtons considerable work in chemistry. Significantly, he had read Henry More, the Cambridge Platonist, and was thereby introduced to another intellectual world, the magical Hermetic tradition, which sought to explain natural
phenomena in terms of alchemical and magical concepts. The two traditions of natural philosophy, the mechanical and the Hermetic, antithetical though they appear, continued to influence his thought and in their tension supplied the fundamental theme of his scientific career. Although he did not record it in the Quaestiones, Newton had also begun
his mathematical studies. He again started with Descartes, from whose La Gometrie he branched out into the other literature of modern analysis with its application of algebraic techniques to problems of geometry. He then reached back for the support of classical geometry. Within little more than a year, he had mastered the literature; and, pursuing
his own line of analysis, he began to move into new territory. He discovered the binomial theorem, and he developed the calculus, a more powerful form of analysis that employs infinitesimal considerations in finding the slopes of curves and areas under curves. By 1669 Newton was ready to write a tract summarizing his progress, De Analysi per
Aequationes Numeri Terminorum Infinitas (On Analysis by Infinite Series), which circulated in manuscript through a limited circle and made his name known. During the next two years he revised it as De methodis serierum et fluxionum (On the Methods of Series and Fluxions). The word fluxions, Newtons private rubric, indicates that the calculus
had been born. Despite the fact that only a handful of savants were even aware of Newtons existence, he had arrived at the point where he had become the leading mathematician in Europe. Who created the color wheel?For millennia, many believed Aristotle's theory that all colors were a mixture of black and white. How did we learn otherwise?See
all videos for this articleWhen Newton received the bachelors degree in April 1665, the most remarkable undergraduate career in the history of university education had passed unrecognized. On his own, without formal guidance, he had sought out the new philosophy and the new mathematics and made them his own, but he had confined the
progress of his studies to his notebooks. Then, in 1665, the plague closed the university, and for most of the following two years he was forced to stay at his home, contemplating at leisure what he had learned. During the plague years Newton laid the foundations of the calculus and extended an earlier insight into an essay, Of Colours, which contains
most of the ideas elaborated in his Opticks. It was during this time that he examined the elements of circular motion and, applying his analysis to the Moon and the planets, derived the inverse square relation that the radially directed force acting on a planet decreases with the square of its distance from the Sunwhich was later crucial to the law of
universal gravitation. The world heard nothing of these discoveries. Sir Isaac Newton contributed significantly to the field of science over his lifetime. He invented calculus and provided a clear understanding of optics. But his most significant work had to do with forces, and specifically with the development of a universal law of gravitation and his
laws of motion.Isaac Newton was born on Christmas Day to a poor farming family in Woolsthorpe, England, in 1642. At the time of Newton's birth England used the Julian calendar, however, when England adopted the Gregorian calendar in 1752, his birthday became 4th January 1643.Isaac Newton arrived in the world only a few months after his
father, Isaac Newton Sr, had died. "The boy expected to live managing the farm in the place of the father he had never known," wrote James Gleick in "Isaac Newton" (Vintage, 2004).You may like However, when it became clear a farming life was not for him, Newton attended Trinity College in Cambridge, England. "He did not know what he wanted
to be or do, but it was not tend sheep or follow the plough and the dung cart," wrote Gleick. While there, he took an interest in mathematics, optics, physics, and astronomy.After his graduation, he began to teach at the college and was appointed as the second Lucasian Chair there. Today, the chair is considered the most renowned academic chair in
the world, held by the likes of Charles Babbage and Stephen Hawking.In 1689, Newton was elected as a member of parliament for the university. In 1703, he was elected as president of the Royal Society, a fellowship of scientists that still exists today. He was knighted by Queen Anne in 1705. He never married.What are Isaac Newton's laws of
motion? Newton's most famous work came with the publication of his "Philosophiae Naturalis Principia Mathematica" ("Mathematical Principles of Natural Philosophy"), generally called Principia. In it, he determined the three laws of motion for the universe.Newton's first law describes how objects move at the same velocity unless an outside force
acts upon them. (A force is something that causes or changes motion.) Thus, an object sitting on a table remains on the table until a force the push of a hand, or gravity acts upon it. Similarly, an object travels at the same speed unless it interacts with another force, such as friction.His second law of motion provided a calculation for how forces
interact. The law states that a force is equal to the change in the momentum (mass multiplied by velocity) per change in time. Therefore, when more force is applied to an object, its acceleration also increases, but when the mass of the object increases and the force remains constant, its acceleration decreases.Newton's third law states that for every
action in nature, there is an equal and opposite reaction. If one body applies a force on a second, then the second body exerts a force of the same strength on the first, in the opposite direction.From all of this, Newton calculated the universal law of gravitation. He found that as two bodies move farther away from one another, the gravitational
attraction between them decreases by the inverse of the square of the distance. Thus, if the objects are twice as far apart, the gravitational force is only a fourth as strong; if they are three times as far apart, it is only a ninth of its previous power.These laws helped scientists understand more about the motions of planets in the solar system, and of the
moon around Earth.Related: What makes Newton's laws work? Here's the simple trick.Isaac Newton's apple The story of Isaac Newton and the apple tree may well be a self-created myth, but it might have helped his audience understand some of the concepts he was explaining. (Image credit: Photos.com via Getty Images)A popular myth tells of an
apple falling from a tree in Newton's garden, which brought Newton to an understanding of forces, particularly gravity. Whether the incident actually happened is unknown, but historians doubt the event if it occurred was the driving force in Newton's thought process.The myth tells of Isaac Newton having returned to his family farm in Woolsthorpe,
escaping Cambridge for a short time as it was dealing with a plague outbreak. As he sat in the farm's orchard, an apple fell from one of the trees (in some tellings it hit Newton on the head). Watching this happen, Newton began to consider the forces that meant the apple always fell directly towards the ground, beginning his examination of
gravity.One of the reasons that this story gained a foothold in popular understanding is that it is an anecdote Newton himself seems to have shared. "Toward the end of his life, Newton told the apple anecdote around four times, although it only became well known in the nineteenth century," wrote Patricia Fara, a historian of science at the University
of Cambridge, in a chapter of "Newton's Apple and Other Myths about Science" (Harvard University Press, 2020).However, it would be at least 20 years before Newton published his theories on gravity. It seems more likely that Newton used the story as a means of connecting the concept of gravity's impact on objects on Earth with its impact on
objects in space for his contemporary audience.The apple tree in question known as the "Flower of Kent" still blooms in the orchard of Woolsthorpe Manor, and is now a popular tourist attraction. Isaac Newton's inventions and discoveries Newton worked on a number of different theories and proofs, here depicted working on refracting light through a
prism. (Image credit: Apic / Contributor via Getty Images)While a student, Newton was forced to take a two-year hiatus when plague closed Trinity College. At home, he continued to work with optics, using a prism to separate white light, and became the first person to argue that white light was a mixture of many types of rays, rather than a single
entity. He continued working with light and color over the next few years and published his findings in "Opticks" in 1704.Disturbed by the problems with telescopes at the time, he invented the reflecting telescope, grinding the mirror and building the tube himself. Relying on a mirror rather than lenses, the telescope presented a sharper image than
refracting telescopes at the time. Modern techniques have reduced the problems caused by lenses, but large telescopes such as the James Webb Space Telescope use mirrors.As a student, Newton studied the most advanced mathematical texts of his time. While on hiatus, he continued to study mathematics, laying the ground for differential and
integral calculus. He united many techniques that had previously been considered separately, such as finding areas, tangents, and the lengths of curves. He wrote De Methodis Serierum et Fluxionum in 1671 but was unable to find a publisher.Newton also established a cohesive scientific method, to be used across disciplines. Previous explorations of
science varied depending on the field. Newton established a set format for experimentation still used today.However, not all of Newton's ideas were quite as revolutionary. In Principia, Newton describes how rarefied vapor from comet tails is pulled into Earth's gravitational grasp and enables the movements of the planet's fluids along with the "most
subtle and useful part of our air, and so much required to sustain the life of all things with us."Isaac Newton quotes"Amicus Plato amicus Aristoteles magis amica verita."(Plato is my friend, Aristotle is my friend, but my greatest friend is truth.)Written in the margin of a notebook while a student at Cambridge. In Richard S. Westfall, Never at Rest
(1980), 89."Genius is patience."The Homiletic Review, Vol. 83-84 (1922), Vol. 84, 290."If I have seen further it is by standing on the shoulders of giants."Letter to Robert Hooke (5 Feb 1675-6).In H. W. Turnbull (ed.), The Correspondence of Isaac Newton, 1, 1661-1675 (1959), Vol. 1, 416."I see I have made my self a slave to Philosophy."Letter to Henry
Oldenburg (18 Nov 1676). In H. W. Turnbull (ed.), The Correspondence of Isaac Newton, 1676-1687 (1960), Vol. 2, 182."I do not know what I may appear to the world, but to myself I seem to have been only like a boy playing on the seashore, and diverting myself in now and then finding a smoother pebble or a prettier shell than ordinary, whilst the
great ocean of truth lay all undiscovered before me."First reported in Joseph Spence, Anecdotes, Observations and Characters, of Books and Men (1820), Vol. 1 of 1966 edn, sect. 1259, p. 462"To any action there is always an opposite and equal reaction; in other words, the actions of two bodies upon each other are always equal and always opposite in
direction." The Principia: Mathematical Principles of Natural Philosophy (1687)"Truth is ever to be found in simplicity, and not in the multiplicity and confusion of things."'Fragments from a Treatise on Revelation". In Frank E. Manuel, The Religion of Isaac Newton (1974), 120.How did Sir Isaac Newton die?Newton died in 1727 during his sleep at the
age of 84. Although the cause of death is unknown, a 1979 study published by Newton's own Royal Society suggests mercury poisoning may have contributed to the decline of his physical and mental health. During the exhumation of his body, large amounts of mercury were found in the scientist's system, likely due to his work with alchemy. Newton
conducted several experiments to convert base metals, such as mercury and copper into precious metals, such as gold and silver."In 1693 Newton suffered from insomnia and poor digestion; and he also wrote irrational letters to friends. Although most scholars have attributed Newton's breakdown to psychological factors, it is possible that mercury
poisoning may have been the principal cause," wrote L. W. Johnson and M. L. Wolbarsht "Mercury Poisoning: A probable cause of Isaac Newton's physical and mental ills: Notes and Records of the Royal Society of London Vol. 34. No. 1." .After his death, his body was moved to a more prominent place in Westminster Abbey. His white and grey marble
monument stands in the nave of the Abbey's choir screen and boasts sculptures of Newton lounging surrounded by children using the many instruments, such as telescopes, associated with Newton's work. The inscription on the monument originally written in Latin reads:"Here is buried Isaac Newton, Knight, who by a strength of mind almost divine,
and mathematical principles peculiarly his own, explored the course and figures of the planets, the paths of comets, the tides of the sea, the dissimilarities in rays of light, and, what no other scholar has previously imagined, the properties of the colours thus produced. Diligent, sagacious and faithful, in his expositions of nature, antiquity and the holy
Scriptures, he vindicated by his philosophy the majesty of God mighty and good, and expressed the simplicity of the Gospel in his manners. Mortals rejoice that there has existed such and so great an ornament of the human race! He was born on 25th December 1642, and died on 20th March 1726." The date of his death on his monument is given in
the Julian calendar.Additional resourceslf you want to learn more about the impact of this celebrated scientist, then you should read about how Isaac Newton Changed the World. If you're wondering whether Newton's second law of motion works in space then an Astronaut has tested the theory out.Bibliography"Isaac Newton" by James Gleick
(Vintage, 2004)"Mercury Poisoning: A probable cause of Isaac Newton's physical and mental ills: Notes and Records of the Royal Society of London Vol. 34. No. 1." by L. W. Johnson and M. L. Wolbarsht (July 1979)"The Mathematical Principles of Natural Philosophy" by Isaac Newton (Flame Tree Collections, 2020)"Newton's Apple and Other Myths
about Science" edited by Ronald L. Numbers and Kostas Kampourakis (Harvard University Press, 2020)"Life After Gravity: Isaac Newton's London Career" by Patricia Fara (Oxford University Press, 2021)"Isaac Newton" Stanford Encyclopedia of Philosophy (2007)"Isaac Newton" University of St Andrews (2000)"Sir Isaac Newton" Westminster Abbey
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