Isaac Newton: the first modern scientist or last of the magicians?

Life and career 

1642
December 25. Birth of Newton

1661
Trinity College Cambridge

1667
Fellow of TCC

1669
Lucasian Professor of Mathematics

1687
Publication of Philosophiae naturalis principia mathematica
1696
Warden of the Mint

1700
Master of the Mint

1703
President of the Royal Society

1704
Publication Opticks
1727
Death

Main scientific achievements

- Mechanics (based upon three laws of motion)

- Theory of universal gravitation

- Differential calculus

- Theory of light and colours

- Founding the modern scientific method

Unpublished manuscripts (about 3.000.000 wor​ds):

- Theology en chronology (+ 1/2)

- Mathematics, natural philosophy, chemistry (+ 1/3)

- Alchemy (+ 1/6)

Embarrassment to early biographers

Biot (1821): theological papers result of a nervous breakdown in 1693

David Brewster (1855):

‘How could a mind of such power ... stoop to be even the copyist of the most contemptible alchemical poet​ry, and the annotator of a work, the obvious pro​duction of a fool and a knave.’

John Maynard Keynes (1947):

‘Not the first of the age of Reason. He was the last of the magicians ... 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 inhe​ritance less than 10.000 years ago. Isaac Newton was the last wonder-child to whom the Magi could do sincere and appropriate homage.’

Newton’s theory of universal gravitation

All material bodies attract one another with a force proportional to the masses of the bodies and inversely proportional to the square of their separati​on

Accounts for motion of planets, moons and comets, the tides, falling of apples, etc.

General complaint:

Newton does not explain how this tendency towards mutual approach is brought about. In fact the theory seems to preclude an explanation conforming to the mechanical philosophy.  

The result is a widespread rejection of the theory (e.g. Huygens and Leibniz)

Newton’s answer:

Universal gravity follows from the phenomena, he re​frains from discussing its cause, because

‘I frame no hypotheses; for whatever is not deduced from the phenomena is to be called an hypothesis; and hypotheses, whether metaphysical or physical, have no place in experimental philosophy’

Change from causal investigations (why does this process occur?) to mathematical descriptions (how does it occur?) usually seen as hallmark of modern science. However, Newton was concerned about the cause of gravitation.

Alchemy

Traditionally, search for the ‘philosopher’s stone’, substance capable of transmuting base metals into gold and silver

Metals compounds of ‘sulphur’ and ‘mer​cury’, not ordinary chemical elements but rather ‘spirit of sulphur’ and ‘philosophic mer​cury’

(colour, combustibility vs. fusibility, malleability)

Inside the earth metals gradually transmute through a process of growth and maturation, ‘mature’ gold being the final result

alchemy: attempt to accelerate this process in the labo​ratory. First aim was preparation of ‘philosophic mercury’

traditionally secretive or even sacred enterpri​se, expressed in a variety of esoteric, symbolic langua​ges

E.g. the Green Lion devours the sun and secretes blood 

Crude mercury ore absorbs activating celestial influen​ces from ‘philosophic gold’ (mercury and antimony), thereby producing ‘philosophic mercury’.

Newton’s alchemical investigations

-
extensive survey of the existing literature

-
experiments (1669-1696) aiming at the extraction of ‘philosophic mercury’ (e.g. by dissolving mer​cury and a metal in acquafortis) later attention turned towards antimony.

Distinction between ‘vulgar chemistry’ and processes of vegetation, i.e. of growth and life (occurring among stones, metals, plants and animals)

‘Nature’s actions are either vegetable or purely 

me​cha​nical’

The former involve ‘a more subtle, secret & noble way of working’

main agent is a ‘vegetable spirit’, an ‘exceedingly subtile & unimaginable small portion of matter diffu​sed through the masse wch if it were separated there would remain but a dead & inactive earth.’

‘active principle’

mastery of processes of growth and maturation ena​bled man to share in the power of God.

Gradually ‘active principles’ become more prominent in Newton’s philosophy of nature. Eventually all chemical action seen to be based upon active principles (of attraction and repulsion)

Biblical/historical investigations

1. chronology

2. prophecies

3. ‘ancient wisdom’

Chronology: 

science of computing and adjusting time and periods of time, and of recording and arranging events in order of time (founding of the Temple of Salomon, the exodus from Egypt, the Trojan war) so as to provide a chronicle from creation up to the present.

Based upon Bible and ancient Greek and Roman chro​nology.

Newton tries to establish that Jewish civilisation of earlier date than Greek civilisation, e.g. founding of Temple (11th c. BC) preceeds fall of Troy in contrast to traditional chronology

Newton’s method:

-
no reliance on oral evidence  

-
early king lists often unreliable -> average regnal lengths 20 years

-
arguments taken from astronomy, e.g. eclipses, precession of equinoxes

-
myths about classical gods in reality stories about kings, representing historical events

Prophecies (John, Daniel, Isaiah, etc.) 

prophecies meaningful and divine, not meant ‘to grati​fy mens’ curiosities by enabling them to foreknow things’, but rather to demonstrate the role of providen​ce in the world. 

Purpose of study is to establish fulfilment of predicti​ons through inter​pretation and historical research

interpretation of symbolic language

-
one single language, unique symbolism

-
‘from the analogy between the world natural, and an em​pire or kingdom’

-
Rules for interpreting the language of scripture

sun = whole species and race of kings

tempests = wars

forest = kingdom

new moon = return of a people from exile

Ancient wisdom (Prisca sapientia)

At one time humanity in possession of perfect know​ledge concerning both God and nature, revealed by God

Gradually corrupted and disappeared (polytheism)

Among corruptions was the Christian doctrine of the Trinity, established at the Council of Niceae in 325 AD : Father, Son and Holy Spirit are coeternal and of one and the same substance 

Newton saw Christ, or God’s son, as a subordinate being
Newton: all the chief propositions of the Principia were known to such ancients as Pythagoras and Plato, mystical philosophy had ‘flowed down to the Greeks from Egypt and Phoenicia’

Ancient knowledge included:

-
atomism

-
universal gravitation

-
inverse-square law

-
cause of gravitation

pythagorean doc​trine that strings stretched by suspen​ded weig​hts are in unison, when the weights are reci​procally as the squares of the leng​ths of the strin​gs.

Newton: weights of planets towards the sun likewise inversely proportional to square of distance, expressed through ‘harmo​ny of the spheres’

Classical scholium, meant for inclusion in second edition Principia, suggesting God’s will as cause of universal gravity:

‘By what means do bodies act on another at a distan​ce? The ancient philosophers who held Atoms and Vacuum attributed gravity to atoms without telling us the means unless in figures: as by calling God harmo​ny, representing him and matter by the God Pan and his Pipes, or by calling the sun the prison of Jupiter because he keeps the planets in their Orbs. Whence it seems to have been an ancient opinion that matter dpends upon a deity for its laws of motion as well as for its existence’

Key to Newton’s different appearances:

Notion of divine providence: God as the divine Ruler

God constantly interferes in nature (directly or throu​gh active princi​ples) and human history.

Established by:

-
alchemy (activating spirit as a divine agent)

-
history (fulfilment of biblical prophecies

-
natural philosophy (gravity as divine power)

Newton: ‘... so the wisest of beings requires us to be celebrated not so much for His Essence as for His actions, and the creating, preserving and governing of all things ...’

‘General Scholium’ in Principia (1713, 2nd edition)

Newton’s God is above all ‘Lord God, Pantokrator, Universal Ruler’ primarily characterized by his ‘do​minion’, for ‘a being however perfect, without domi​nion, cannot be said to be Lord God.’ From ‘his true dominion it follows that the true God is a living intelligent and powerful Being’, who ‘go​verns all things’. A ‘god without dominion, provi​dence and final causes, is nothing but Fate and Nature.’

‘And thus much concerning God; to discourse of whom from the appearances of things, does certainly belong to Natural Philosophy’.

17th century natural philosophy something very different from 21th century science

