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Part 1- Young Galileo

Born 15/02/1564 (three months after William Shakespeare) in Pisa
Eldest of six

Father, Vincenzo — Wool trader, also strong interest in Science, Philosophy and Music -
multi-instrumentalist,

Catholic Baptism at the age of four DAYS of age,

As a child, he became skilled at building and making things with his hands, constructing
models, pulling apart machinery and reassembling it to see how it worked etc.,

Moved to Florence in 1574 at age 10



Young Galileo(cont'd)

* Vincenzo - very active in the local music scene, local performances, lots of
musical vistors

e Galileo began to learn several instruments via his father. Lute was his favourite
e Also learnt the arts, painting, drawing etc
e Debate and intellectual discussion a favourite pastime

e Taught by his father and tutors to the Aristotlean method of independent study,
observation and experimentation.

 Grew up in an intellectually stimulating household

e This was around the peak of the Renaissance - much inspiration.



More Young Galileo

e At age 15, sent to study at the Benedictine Monastery of Santa Maria Di
Vallambrosa

e Further education in religious studies, but also logic and introduction to
Aristotlean method.

* Did briefly consider becoming a Monk

 Had to leave after several months, some dispute as to why, some sources
state medical illness, others that his father recalled him, as he could not
afford to keep him there.

e Also considered pursuing a career as an artist



Vincenzo Galilee




Vincenzio Galilee

 From an ancient Florentine family that had once been wealthy and
powerful, but by Vincenzio's time, the money and power had all gone.

e Wrote several books, including one called “The dialogue of ancient and
modern music”, very active in the Florentine Music community and had
frequent visits from other musicians.

e Was involved in the Florentine Camerata, a group of musicians who
experimented with and developed the beginnings of opera.

e Was considered a local authority in the Musical world. Was invited to
spend time with Duke Albrecht (Albert V) of Bavaria in Munich during his
time in Florence.



Duke Albrecht of Bavaria




The Duke and Duchess enjoying a chess evening
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Benedictine Monastery of Santa Maria Di Vallambrosa




University of Pisa- Galileo starts his Medical Degree







Pisa University-1581

e Galileo passed the Bachelor's exam at age 16 or 17, allowing him entry the
University of Pisa.

e Chose (or probably pushed by his father) into choosing to study Medicine. A
Master's Degree had to be completed to graduate Medicine.

e Several months into his degree studies, he stumbled into a lecture on Geometry,
given by Ostillio Ricci, a friend of Vincenzo Galilee

 He became very interested in Geometry, and was offered the opportunity to take
Ricci's course as well.

 He also ended up having personal tutorials with Ricci.

* Eventually, there was a 'showdown' between Vincenzio and his son, but in the
end, Vincenzo agreed to support Galileo in pursuing Geometry and Mathematics.
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Ostilio Ricci, Mathematician




Pisa University (Cont’d)

* Nicknamed ‘the Wrangler’ by fellow students — Frustrated
both lecturers and fellow student by questioning everything.

* He even started to question the wisdom of Aristotle himself -
remember this for later.

e Unfortunately, in 1585 (aged 21), he had to leave the
University without graduating - his father could no longer
afford the University fees.



After the University of Pisa

e Studied the works of Archimedes, and Published his first scientific paper,
which described a hydrostatic balance/scale that could accurately measure
the purity of precious metals, which he called 'The little balance’.

* He also invented a horse-powered water pump based on the Archimedes
Screw, which could be used for Crop irrigation.

e People started to take notice of him. He started corresponding with a
wealthy local patron, the Marquis Guidebaldo del Monte.

e Eventually he came to the attention of the Grand Duke of Tuscany,
Ferdinand 1st de Medici after publishing a second Scientific paper on the
Centre of Gravity in Solid bodies.



The Little Balance




Marquis Guidebaldo del Monte




Ferdinand 1st de Medici




University Of Pisa "Take 2' - Professorship

e 1589 — Appointed Professor Mathematics via his new patron, the Grand
Duke of Tuscany

 Mathematics was considered unimportant at the time, the annual salary
was 60 Florins a year, about one tenth of what a Professor of Philosophy
would earn

e Supposedly dropping lead balls of different masses from the Leaning Tower
of Pisa to disprove one of Aristotle — no evidence that this ever happened.

* Nb - there are several prior experiments by others (see Stevin and De
Groote in the Delft Tower, Netherlands) which had already disproven this.




Galileo starts to make enemies

* Already considered an upstart at the University of Pisa, and some resented him
guestioning and disproving some of Aristotle's theories.

e Approached by the Grand Duke of Tuscany to evaluate a new machine for
dredging out harbour at Leghorn — invented by one of his sons

e Galileo found that the device had serious deficiencies - a Dilemma

e After much deliberation, decided to advise the Duke truthfully of this
e This was confirmed when the device was tried in the Harbour
e Duke very annoyed => unfortunately, a bad career move.

e Galileo eventually resigned from the University of Pisa in 1592.



University of Padua-1592




University of Padua

Marquis Guidebaldo del Monte managed to establish a professorship at the
University of Padua in 1592

He was now paid 180 Florins a year

Became a very popular lecturer and attracted large numbers of students,
There are accounts of outdoor lectures to accommodate crowds of students,
Also started to branch out as an advisor on military fortifications, siege engines, etc.

He remained there until 1610 — often referred to it as “the best 18 years of my life”



Financial problems

* VVincenzo (father) had passed away by this time (1591)

e Galileo had five siblings, had promised that he would provide dowries
for two of his sisters

* Had to supplement his Professorship wage with private
tutoring, income from his various inventions, taking in student
boarders and ‘consultant’ engineering work.



Galileo's Mystery lliness

“The clinical history of Galileo, as it turns out from hundred letters he wrote and received, is so informative as to make it possible to delineate
the natural history of his body. It is well known that he suffered from recurrent episodes of fever (terzana) since 1606, when he was in Florence
as guest of Cristina Lorena for education of the future granduke Cosimo Il. By reading signs and symptoms he reported several times, it is clear
that he had various diseases (rheumatism, haemorroids, kidney stones, arrhythmias?. When in December 1632, at the age of 68, Galileo delayed
his journey to Rome claiming sickness, Pope Urban VIl committed 3 physicians to examine him. They reported that Galileo was affected by
"pulsus intermittens" (most probably atrial fibrillation), large hernia at risk of rupture, dizziness, d/f])‘/use pain, hypochondriacal melancholy as a
consequence of the "declining age". It was in February 1637 that he started to have eye disease with lacrimation and progressive loss of sight,
which in 10 months led to loose at first the right eye and then also the left one. According to the consultation, asked at distance to Giovanni
Trullio on February 1538 in Rome, the diagnosis of blindness due to bilateral uveitis came out. Keeping with the current medicine, the illnes
might have been explained in the setting of an immune rheumatic disease (Reiter's syndrome). The cause of Galileo's death, which occurred on 8
January 1642 at the age of 78, is not known since it was not submitted to autopsy. We can speculate cardiac death due to pneumonia
complicating congestive heart failure.”

In June 1593, Galileo took an afternoon nap with two friends in a “Sala dei Venti”, a room ventilated by nearby caves,
During the nap, all three men became ill, sources quote either one or both of the other men dying,

Galileo survived but took a year to recover, but suffered a number of life-long residual symptoms

These included fevers, joint pains and bouts of chronic fatigue

As he aged, his vision started to fade — there is a theory that this may have been Chlamydia Pneumonia related or Chlamydia
Trachomatis.

The triad of Arthrits, Conjunctivits & or Uveitis and Urethritis are consistent with Reiter’s syndrome/reactive arthritis, usually
from Chlamydia

As he aged, Galileo suffered from a pulse abnormality (probably Atrial Fibrillation), a large inguinal hernia (at a time when
surgery was not possible), and Major Depression, or “Melancholia” as it was known then.



Private life & Children

Galileo Met Marina Gamba in around 1597 in Venice.
She moved in with him around 1599 in Padua

Three children born, two daughters (Virginia-born 1600 and Livia -born 1601), and a
son, Vincenzo (born 1606).

When the daughters grew up, they were sent to live in Convents, as their illegitimate
birth made them unable to be married.

Also Galileo could not afford dowries for them
Vincenzo Jnr was legitimized by the Grand Duke of Tuscany.

Marina passed away in 1612 aged 52



Surviving letters from Virginia (eldest
daughter)

* Approximately 120 letters sent from Virginia (later Sister Marie
Celeste) survive and were turned into a very successful book by Dava
Sobel and other authors.

e Died at age 33 of dysentery, a year after Galileo passed away.

* Unfortunately none of Galileo’s return letters survive, most likely that
her property was destroyed by Convent staff when she passed away



FROM THE AUTHOR OF LONGITUDE
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*‘Completely unputdownable’
Ruth Padel, Guardian
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DAVA SOBEL

AUTHOR OF (E?‘.I,{LEO'S DAUGHTER.. -

‘A haunting glimpse into the mind of a highly intelligent and
sensitive young woman at the dawn of the Renaissance.’
John Cornwell, Sunday Times, on Galileo’s Daughter



Not a huge fan...



Part 2 - Galileo and the Telescope

Two telescopes built and used by Galileo (from the Museo Galileo, Florence)



Ptolemaic
Model of
the world



Tyconic
Model of
the World




Two of
Galileo’s

surviving
telescopes










Advent of the telescope

* First patent for a telescope submitted On 02/10/1608 by Dutch spectacle maker
Johann Lipperhey (aka Hans Lippershey)

* Similar patent submitted several weeks later by another spectacle maker, Jacob
Metius. Both men were denied a patent.

e 'The Dutch Perspective Glasses' produced a magnification of 3-4 times

e Galileo heard of this invention in early 1609 - started to experiment and build his
own instruments.

e After much experimenation, by late 1609, he had produced a telescope of
30 times magnification

* As well astrononical use, Galileo made instruments for navigation at sea and for
Military use — created a side business selling these commercially
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Galileo demonstrates his Telescope to Venetian Lawmakers
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First Light —
Padua, 1609




First accurate pictures of the moon in history

Watercolour painting from a
page from Galileo's notebook-
1609

Galileo spent much of 1609
observing and making notes
and painting watercolour
pictures in his notebook
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1610-Siderius Nuncius - ‘The Siderial/Starred Messenger’

e Published in 1610 as a pamphlet.

Dedicated to the Grand Duke of Tuscany

I3n5i'(c)ially 550 copies made, followed by another

Covered his discoveries of The Moon, Pleidaes,
Orion and Jupiter, with diagrams & sketches,

Was treated with amazement by some but
disbelief by others,

Due to the lack of high quality telescopes, it
took some time for his findings to be verified
by others,

Athough more telescopes soon became
available, some people refused to look through
them (as per letters from Galileo to Kepler).



An amalgam of
some of the
moon sketches

featured in
‘Siderius Nuncius’
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" \uod tertioloco 3 nobis fuit obferuatum , eftipfiuf:
met LACTEI Circuli effentia , fea materies, quam Per-
fpicilli beneficio aded ad fenfum licet intueri, ve & alter-

 cationes omnes,qua per tot fzcula Philofophos excrucia
rung ab aculata certitudine divimanru r,nosque 2 verbofis
difputationibus liberemur. Eft enim G AL A XY A nithil
alind , quam innumerarum Stellarum coaceruarin confi-
tarum congeries; in quamcung; enim regionemillius Per-
{picillum dirigas,ftatim Stellarum ingens frequentia fe fe
in confpectum profert,quarum complures fatis magnz,ac
valde confpicuz videntur;fed exiguarum multicudo pror-
fus inexplorabilis eft, _ :
Atcumnon tantumin GALAXYA laéeusille candor,
veluti albicantis nubis {pectetur,fed complures confimilis
coloris areol fparfim per @thera fubfuigeant,fin illarum
quamlibet Specitlum conuertas Stellarum conftipatarum
cetum



NEBVLOSA ORIONIS:
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7th Jan 1610 onwards
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Jupiter — Siderius Nuncius

"RECENS HABITAE. 17
DeLuna,de inerrantibus Stellis, ac de Galaxya,
quz hactenus obferuata funt brewiter enarravimus.
Supereft vt, quod maximum in prefenti negotio exi-
ftimandum videtur, quatnor PLANETAS i primo
mundi exordio ad noftra vique tempora nunquam
conlpetios, occalionem reperiendi, atque obleruan-
di, necnon ipferum loca, atque per duos proximé
menfes obferuationes circa eorundem lationes, ac
mutationes habitas, aperiamus ,ac promulgemus: a-
fironomos omnes conuocantes, vt ad illorum perio-
dos inquirendas, atq; definiendas fe conferant, quod
- pobis in hanc vique diem ob temporis anguftiam af-
fequi minime licuic. lllos tamen iterum monitos fa-
cimus , nead talem infpectionem incaffum accedant ,
Perfpicillo exactiffimo opus efle , & quale in'principio
fermonis huius, deferipfimus, =
Die itaque feptimh lanuarij inltantis anni millefi-
mi fexcentefimi decimi, hora fequentis noctis prima,
cum celeltia fydera per Perfpicillum fpedtarem , lup-
piter fe fe obuiam fecit, cumque admodum excels
lens mihi paraffem inftrumentum, ( quod antea ob
alterius Organi debilitatem minime contigerat ) tres
illi aditare flelilas, exiguas quidem . veruntamen cla:
riffimas ,cognoui; que licet & numero incrrantiumd
me crederentur, non nullam ramen inwlerunt ad-
mirationem, ¢o quod f{ecundum exa@am lineam re~
&am, atque Eclyptice pararellany difpofite videban-
tur: ac ceteris magnitudine paribus fplendidior
eratque illarum incer fe & adlouem talis conflituti

o B F 15 & we
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OBSERVATIONES SIDEREAE
ex parte {cilicet Orientali duz aderant Stelle , vna ve-
16 Occafum verfus. Orientalior atque Occidentalis, re-
liqua paulo maiores apparabant, de diftantia inter
ipfas & louem minime follicicus fui; fixe enim vti di-
ximus primo credite fuerunt; cum autem die octaua,
nefcio quo Fato ductus ,ad infpectionem eandem re-
uerfius effem , longe aliam coftitutionem reperi ; erant
enim tres Stellule occidentales omnes a Loue, atque
inter fe quam fuperiori noce viciniores, paribufque
interftitijs mutuo diffeparate , veluti appofita prafe-
fert delineatio . Hic licer ad mutuam Stellarum ap-
propinquationem minimée cogitationem appulifiem

Q. . o % k% Qcc.

exitare tamen capit , quonam paéto Iuppiter ab om-
nibus prediéis fixis poflet orientalior reperiri, cum
4 binis ex illis pridie occidentalis fuiffet: ac proinde
veritus fumneforte, fecus & computo aftronomico,di-
redtus foret, ac propterea motu proprio Stellas illas
anteuertiffer: quapropter mazimo eum deliderio fe-
quentem expettani noctems; verumad Fpa_ﬁ:uﬁratusfuu
nubibus enim vndiquaque obductum fuit celum.
At die decima apparuerunt Stellz in einfmodi ad
Touem pofitu: duz cninxtantum , & orientales ambaz

Ori. x * O Oce

aderant, tertia, vt opinatus fui, fub Io_m: Iatitante .
Erant pariter veluti anteain cadem recti cumIoue; ac

iuxta Zodiaci longicudinem adamuffim locate. Hac
cum vidifizm, cumque matasiones confimilesin loue

nulla

RECENS HABITAE. 18
nulla ratione reponi pofle intelligerem , atque infuper
{pe@atas Stellas femper eafdem fuiffle cognofcerem,
( nulle enim aliz, aut pracedentes, autr confequen-
tesintra magnum interuallum iuxta longitudinem Zo-
diaci aderant) iam ambiguitatem in admirationem
permutans, apparentem commutationem non inloue,
fed in Stellis adnotatis repofita effe comperi ; ac pro-
inde oculate , & {crupulosc magis deincepsobleruan-
dum fore fum ratus. :

ieitaq; vadecimaciufcemodiconftitutionem vidi:

O, * % & Occ.,

Stellas fcilicet tantum duas orientales; quarum media
triplo diftabata loue , quam ab orientaliori: eratque
orientalior duplo fer¢ maior reliqua , cum tamen
antecedenti nocte xquales fermé apparuiffent. Staru-
tum ided, omnique procul dubiod medecretum fuit,
tres in coelis adefle Stellas vagantes circa loitem , in-
ftar Veneris, atque Mercurij circa Solem : quod tan-
dem luce meridiana clarius in alijs poftmodum com-
pluribus infpectionibus obferuatii eft; ac non tantum
tres, verum quatuor cfle vaga Sydera circa louem fuas
circumuolutiones obeuntia; quorum permutationes
exactius confequenter obferuatas fubfequens narratio
miniltrabit; interftitia quoque interipla per Perfpicil-
lum ; fuperius explicata ratione, dimetitus fam : ho-
rasinfuper obferuationum, prefertim cum plures in
eadem noée habite fucrunt appofui; adeoenim ce-
leres horum Planetarum extant reuclutiones, viho-
rarias quoque differentias plerunque liceat accipere,

Die igitur duodecima , hora fequentis noéiis pri-
ma hacratione difpofita Syderavidi. Eratorientalior

E o Stella



OBSERVAT. SIDEREAE
O — *O Sk - " Oce.

Stella occidentaliori maior, amba tamen valds con-
{picur, ac fplendide : vera qua diftabat a foue ferupu-
lis primis duobus; tertia quoque Stellula apparere ce-
pithora tertia prius minime confpedta , que ex parte
orientali louem fere tangebat , eratque admodum e-
xigua. Omnes fuerunt in eadem reéta, & fecundum
Eclypticx longitudinem coordinate.

Die decimatertia primum d me quatuor confpecta
fuerunc Stellule in hac ad louem conftitutione . Erant
tres occidentales, & vna orientalis; lineam proxime

Ori. - e CER Occ:

rectam conftituebant ; media enim occidéralium pau.
lulum 4 recta Septentrionem verfus deflestebat. Abe-
rat orientalior 4 Ioue minuta duo: reliquarum, &
Touis intercapedines erant fingule vaius tantum wmi-
nuti. Stelle omnes eandem pra {e ferebant magniru-
dinem ; aclicet exiguam , lucidiflima tamen erant,ac’
fixis ctuldem magnitudinis longe fplendidiores.
- Die decimaquarta nubilofa fuit tempeftas.

Die decimaquinea, hora nodiis tertia in proximé
depicia fuernnt habitudine quatuor Stelle ad louem ;

Ori. £ O o F * Occ.

occidentalesomnes: ac in eadem proxim recta linea
difpofitie; que enim tertia a loue numeli‘db&,;uf pau-
. T ' slum

"RECENS HABITAE. 19
lulum in boream attollebatur; propinquior Ioui erat
omnium minima, reliquz coniequenter maiores ap-
parcbant;interualla inter louem,& tria confequantia
Sydera erant @qualia omnia, ac duorum minutorum:
at occidentalius aberat 4 {ibi propinquo minutis quas
tuor. Erantlucida valde, & nihil {cintillantia, qualia
femper tum ante, tum polt apparuerunt. Verumho-
ra-feptima tres folummodo aderant Stellz, in huiuf

O, O . .+ i Occ.

cemodi cum Ioue afpedtu. Erant nempein eademre-
¢ta ad voguem , vicinior Ioui, erat admodium exigua,
& ab illo femota per minuta prima triazab hac fecunda

diftabat min: yno ; tertia vero a fecunda min: pri 4.

fec: 30. Poft vero aliam horam duz Stellule medie
adhuc viciniores erant; aberant enim min: {C: vix 70,
tantum. :

Die decimafexta hora prima no@is tres vidimus
Stellas iuxta hunc ordinem difpoficas. Dus louem

Ori. *Ozfc = . O

intercipiebant ab eoper min: 0. fec: 40. hincinde remo

1, tertia vero occidentalis d loue diftabat min: 8. Io-

ui proxim® non maiores; fed lucidiores apparebanc
remotiori. -

Die decimafeptima hora ab occafu e. min: 30, huinf

modi fuit configuratio. Stella vna tantum oricnzalis 3

- Ioue



Jupiter's moons

Named by Galileo, the Medicean moons, in honour of the four Medici Brothers who were his Patrons -
Cosimo, Francesco, Carlo, and Lorenzo.

Simon Marius, German Astronomer claimed to have seen the Medici Moons before Galileo on the 29th
December (Julian Calender). He published an angry rebuttal of Galileo's discovery, claiming to have found
the moons several weekd earlier, but Galileo (using the Gregorian Calender) indicated that his first viewing
on 7th January, was the equivalent of 28th December — ONE DAY prior to Marius.

NB Marius was a student at the University of Padua while Galileo was there, tutored by a another man,
Baldasarre Capra, who was involved in a plagiarism dispute with Galileo.

For aproximately two centuries, Jupiters moons were known as the Medici Moons, although (ironically) we
now know them the names that Simon Marius gave them (lo, Europa, Ganymede and Callisto).

It would seem likely Galileo wondered if Jupiter was like a mini-Copernican system, and that the craters, seas
and mountains seen on the Moon started him considering the moons similarities to Earth.



Jupiter's moons (Continued)

e Simon Marius was the first to create an Ephermis for Juipiter’s moons.

* The Jovian Moon ephermis was used to try and solve the problem of
time-keeping and longitude calculation,

 However, light takes 33 minutes to reach us from Jupiter at it’s
opposition and 54 minutes to reach us at it’s furthest point from us
each year.

* Navigators tables could therefore be as much as 20 minutes out of
time, making time-keeping unreliable.






1612 — Letters on Sunspots

e The letters were a collection of the back-and-forth
dialogue between Gaileo and another astronomer,
Christoph Scheiner

e The pamphlet included three letters written by
Galileo

* May 1612
* August 1612

e December 1612

ISTORIA
E DIMOSTRAZIONI

INTORMD ALLE MACCIHIE SOLARI
E LORD ACCIDENTI

COMPRESE IN TRE LETTERE SCRITTE
ALL ILLYSTRISSIMO SIGCHOR

MARCO VELSERI LINCED
DY VMVYIRD DDAVGVYVSESTA
CONSIGLIEECH [ SVA MALTTL CiliElA

DAL SIGNODR

GALILEO GALILEI LINCEO |

INebrl Fisrraning, Filsfifer Macrmaiice Primarisael Sevenili,
FBLOSIMD ML GRAN DFCA BF TOiC4N A,

§i appunpono sl Boe bt Lelpnte, € Dlpolicisni &1 haoe Arclis

IMROMA, A ::I:nﬁgl:-ruh:ﬂ- MDCXTEL
CON LICENZA DI SFPURIGRL. |



A (SRR N Sl ey ¥ Ad S&d N 24 2w A d B A W Wl Ad T

DVVMVIRO DDAVGVSTA
CONSIGLIERO DI SVA MAESTA CESAREA

What was revealed in the letters ? i r e
* The collected Letters documented the dialogue GAL[LEO GALILEI LINCEO

between Schenier and Galileo Nobil Fiorentino, Filofofo,e Matematico Primario del Sereni/s.
D.COSIMO II. GRAN DVCA DI TOSCAN A.
¢ Scheiner was a Jesuit Priest and pubhshed under S1 2ggiungono nel fine le Lettere, ¢ D1fqu1fiuon1 de¢l finto APC.“C.

an alias — “Appelles” — he was careful to avoid
antagonising his fellow priests

e Scheiner argued that sunspots were satellites
around Jupiter.

e Galileo countered that they were nothing like
satellites and likened them to clouds on Earth. He
noted that they changed shape and shortened
near the edge of the sun

* In later letters, the Phases of Venus and Saturn’s
unusual shape were also discussed

* Copernican theory v’s Ptolemaic/Aristotlean NNF A
theory was also discussed between the two, with IN ROMA, Appreflo Giacomo Mafcardi. MDCXIII,

Galileo arguing in favour of the Copernican. » CON LICENZA DE SVPERIORI, —




One of Gailileo’s
drawings from
his Helioscope in

“Letters on
Sunspots”




Another of
Galileo’s
drawings of
sunspots

Note top left - perspective

G:i;d.'_l). 26 . i



Typical mediaeval heliostat of the day




Some of his
drawings of
Venus and

Saturn




One of Galileo’s
diagrams of
changing sunspots

(arguing against
them being
satellites of the
Sun)
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Another
diagram of
changing
sunspots
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A further one
of Galileo’s

sketches at
the time




Diagram from
one of
Christoph

Scheiner’s
letters
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1612 — Galileo and Neptune

 Melbourne Physicst Professor David Jamieson has
written a research paper postulating that Galileo
recorded Neptune amongst his notebook drawings in
1612

* Possibly without realising that he was recording
another planet

e But possibly he may have realised...



1612 — Galileo and Neptune (cont’d)

et eplaly WO‘J"‘M,}‘“ e;n?_,
%ﬁnﬁa, &‘M > gm_ respslest.

gl wh

Fig 1 Galileo’s notebook for December 28 1612. The object labelled “fixa”
on the left is Neptune. Image credit by kind permission of the Ministero per

| Beni e le Attivita Culturali della Repubblica Italiana/Biblioteca Nazionale
Centrale di Firenze
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Fig 3 Galileo’s notebook from January 28 1613: The object
labelled "b” on the inset lower right is Neptune. Image credit
by kind permission of the Ministero per i Beni e le Attivita
Culturali della Repubblica Italiana/Biblioteca Nazionale
Centrale di Firenze.



From 1613 to 1632

Galileo became ‘a celebrity’ and was very popular with Royalty

He left his Mathematics Professorship in Pisa in 1610, but continued tutoring privately,
Continued selling his inventions including his telescopes, military compasses, water pumps, etc.,
Employed a tradesman fulltime to manufacture his inventions for sale,

Continued as a consultant adviser for military fortification design,

Eli/g%tze) two books — ‘The Assayer’ (1618), and ‘A Dialogue Concerning Two Chief World Systems’

Did research regarding mechanics and gravity with a long-term view to writing a book on those
subjects (NOTE ... foreshadowing his acclaimed final scientific book “ Two New Sciences”)



Making more enemies!

Al search - first line — Notes that Galileo could be “quite sarcastic, pugnacious and vain” when arguing
against his esteemed scientific colleagues. Also as seen below, at times he tended to stick to his scientific
beliefs too rigidly, even when they were actually wrong,

There are records of a number of professional disagreements progressing to lifelong emnity, and he was
sometimes intolerant and brutally direct in his critique of those with opposing points of view

Baldasarre Capra — Plagiarised Galileo’s Military Compass and tried to claim it as his own — Galileo’s rebuttal
was justified but was quite disproportionate and even made animal references etc.

Christoph Scheiner, the Jesuit Priest from ‘Letters on Sunspots’ — Protracted, bitter and lifelong argument
between Scheiner and Galileo,

Orazio Grassi, another Jesuit Priest —in 1618 Grassi argued that comets were celestial bodies located
beyond the Moon, but then went on to argue this as a proof of the Aristotlean Universe. Galileo speculated
whet?elr C]Qanets could have been optical illusions in the atmosphere, and in his book, ‘The Assayer’ was very
scornful of Grassi.

Ironically, the Jesuits had originally been strong allies of Galileo, but in the long term he managed to alienate
them, which may have contributed to him falling foul of the Vatican



Pope Paul V




Controversy with the Vatican

During the writing of the Letters on Sunspots, Galileo had become bolder in his support
for Copernican theory. Some religious figures took took offence.

We do know that Galileo wrote to Kepler as far back 1597 confirming his belief in
Copernicism

Galileo had over many years, made a number of enemies with some of his outspoken
opinions. Had published occasional critical letters in regards to his strong points of view...
see the next slide

There were several complaints to the Church and to the Pope.
In February 1616, Pope Paul V instructed Cardinal Bellarmine to meet with Galileo

Galileo was instructed by the Cardinal and the Catholic Church to abandon any teachings
or support of the Copernican model.



The Assayer(ll Saggiatore)

e Dedicated to Maffeo Barberini (future
Pope Urban VIlI),

e Was critical and insulting to both the
Jesuit Astronomers Christoph Scheiner
and Orazio Grassi,

* Was well received by Barberini/Future
Pope Urban VIII

e Not very well received by the Jesuits
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1623 Maffeo Barberini
becomes Pope-Urban VIlI

e Barberini/Pope Urban had been one of
Galileo’s long-standing supporters and
Patrons,

e Possibly this made him feel that he
would be able to write about
Copernicism...




1632 - A
Dialogue
Concerning
Two Chief
World Systems

23

-ILE OGAL
R Ferp, 11, Gran. D
To SC

DIALOGO

GALILEO GALILEI LINCEO
MATEMATICO SOPRAORDINARIO
DELLO STVDIO DI PISA.

E Filofofo, ¢ Matematico primario del
SERENISSIMO

GR.DVCA DITOSCANA.

Doue ne i congrefli di quattro giornate {i difcorre
fopraidue

MASSIMI SISTEMI DEL MONDO
TOLEMAICO, E COPERNICANO;

Proponendo indeterminatamente le ragioni Filofofiche, e Natural
tanto per I'vna , quanto per Valtra parte .

CON PRI

IN FIORENZA, Per Gio:Batifta Landini MDCXXXII,

CON LICENZA DE SYPERIORI,



Some details about ‘A Dialogue’

Dedicated to the Medici Family
Concerned with Copernicism v’s Ptolemiac/Aristolean motion
Manuscript sent for prior Approval with the Inquisition,

Originally titled “Dialogue on Ebb and Flow of the Sea”, but was ordered to be changed by the Inquisition,
otherwise, given the ‘green light’ for publishing.

Covered a four day conversation between three characters, with two each believing their opposing view of
the universe, and a neutral third party who they tried to convince.

The proponent for the Ptolemaic system was named Simplicio, and subsequently was interpreted as a form
of ridicule — possibly not a good idea...

Tycho Brahe’s proposed alternative geo-centric model was not considered- it does explain a lot of the
motion that we see,

Galileo did maintain that the conclusion remained neutral and gave equal weight to each point of view.



Part 3 —1633 - Inquisition




1633-Galileo summoned to Rome

Several months after publication of ‘A Diaogue’, Galileo was summoned to stand before the
Roman Inquisition,

It has been suggested that Pope Urban VIII was very involved in Court intrigue in the Vatican and
had to end Galileo’s patronage and also had to be seen as not ‘going soft’ on dissent,

He was formally charged with heresy,
He was formally questioned and torture was (according to some sources) considered,
A tribunal of three clerics read his book and presented their finding,

Note that the last execution for Heresy had taken place only 33 years prior.



The punishment
for Heresy...

e Burning at the Stake for
heresy had last occurred
in Rome in 1600.
(Giordiano Bruno, a
Dominican Friar) — only 33
years earlier



Motivations for Galileo’s arrest and trial

Nowadays presented as a battle of Science v’s Religious Dogma/Good Vv’s Evil fight, with Galileo as the hero of
Science and Reason,

Maybe a lot more nuanced than that...

The Pope may have been offended that the Character arguing for the Catholic Church in ‘Dialogue’ was named
Simplico — can be interpreted as ‘Simpleton’ - this would seem unlikely,

The Vatican may have felt that Galileo had tricked them into approving his new book without Galileo revealing to
the Church it’s bias towards a Copernican Universe. Allegedly he had been asked to talk about the concept of
Copernicus’s theory only.

There may have been some lobbying from the Jesuits for Papal scrutiny of his work as a result of Galileo’s previous
acrimonious discourse with some of his Jesuit critics as (as previously noted),

A recently discovered manuscript of his biography written by Thomas Salusbury in 1662 in England advances the
theory that the Pope was angry with the Tuscan Duke of Medici for refusing to provide Military help to Pope Urban
VIII during the 30 Years War, and arrested the Duke’s friend Galileo in retribution -?? Plausible?



Galileo Facing the
Inquisition, Christo
Banti (1857)

A Modern Romantic
view




Verdict of the inquisition

Galileo convicted of three counts of Heresy
Had to ‘abdure, curse and detest’ his belief in Copernicism

Popular culture claims that after declaring that the Earth did not move, that he muttered to
himself (and yet it moves, or ‘eppur si muove’), but no evidence of this, and why would he after
being threatened with torture?,

Also in popular culture, he apologises to the Pope on bended knee — again no evidence of this
ever happening,

Initially he was sentenced to jail, however he was 59, losing his sight and suffered from his chronic
Rheumatoid iliness, etc, some leniency prevailed

The very next day, the sentence was commuted to house arrest,



Verdict of the inquisition (Cont’d)

e Various theories for his relatively civilised treatment and sentencing

e His past friendship with Pope Urban VIII back when he was Maffeo
Barberini may have spared him severe treatment

e Some sources claim that the Medici Family also intervened on his behalf
e |nitially he stayed with a supportive Archbishop in Siena,

e After some time, he was allowed to return home in the hills of Acreti and
serve out his sentence at home.



Siena



Galileo’s final home in Acetri







Part 4 - Later years

Galileo remained under House Arrest for the rest of his life,

His publications were banned in Italy, and future publications were also banned,

In theory, he was not meant to be doing any research, and he was kept under surveillance,

However...

He continued work on his final book in secret “Discourses and Mathematical Demonstrations Relating to Two New Sciences”
He was offered publication in Venice, but in the end wisely chose to publish in the Netherlands

His manuscript was smuggled out of his Apartment and published it in 1637 Leiden , Netherlands

The Vatican became aware of it’s publication but took no action.

When it reached Rome, it quickly sold out.



Galileo’s final

work...

DISCORSI

E
DIMOSTRAZIONI
MATEMATI CH E,
intorno 4 due nuoue [cienz.e
Attencnti alla
Mecanica & 1 MovimMenTt LocaLy

del Signor

GALILEO GALILEI LINCEO,

Filofofo ¢ Matemarico primario del Sereniffimo
Grand Duca di Tofcana.

Convna Apfmdiwdd centrodigrauita d aleuni Solids.

IN LEIDA,
Apprello gli Elfevirii. M. D. C. XXXVIIL




‘Discourses and Mathematical Demonstrations Relating to Two
New Sciences’ - Reactions

Took a similar format to his ‘Dialogue of Two Systems’ book of 1632
Was seen as a ‘Landmark Publication’ of the time
Considered the first book to deal with Classical Mechanics

Is considered to have inspired Isaac Newton’s subsequent ‘Prinicpia’

e Two Modern Critiques of ‘Discourses’

e So great a contribution to physics was Two New Sciences that scholars have long maintained that the book anticipated Isaac Newton's laws of motion. — Stephen

Hawking

e Galileo ... is the father of modern physics—indeed of modern science — Albert Einstein



Gaileo

portrait 1640




Galileo — Passed away 1642

 The Grand Duke of Tuscany requested that he be buried with his Father in the
main body of the Basilica Santa Croce in Florence and erect a Marble
Mauseoleum in his honour,

 The Catholic Church opposed this,

e He was instead buried in a relatively obscure part of the Basiclica,

In 1737, he was reburied in the Main Basilica in his originally intended place by
his father,

When reburied, three fingers and one tooth were removed,

e One finger is still on display in the Museo Galileo, Florence



Legacy

e Galileo’s achievements are almost to many to mention. They include
advances in :

e Establishing Scientific Method,
e Physics,

* Engineering,

 Mathematics

* But most of all, from our perspective he became the Father of
Astronomy



Galileo’s Right
middle finger

Muselo Galileo, Florence)




Pope John
Paul Il

In 1992, the Pope
apologised for the
Catholic Church’s
treatment of Galileo




The End
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