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Settingthe stage

No experimentalsciencas possiblewithout change(but
taxonomy).
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Objectsoutsidethe solarsystem arecharacterizedby morphology position and
luminosity If no changesare detected sidereal(extragalactigastronomyis not
onlyimpossiblebut evenmethodologicalhdzy ¥ S| a A 0t S X

AI\/Iorphology(recognitionof extendedvspoint source)equiresgoodoptical
systems

AChanges positiontake placeon averylongtime scale

AChanges luminosity requirefirst an objectivemeasureof their flux andthen a
systematiaecordingfor future comparison



Earth centered univers
Ptolemy

* Best accuracy of absolute positions from naked
eye observations: ca. dcmin

r Hence if no parallax is detected
I D (minimum value) caxxxx

Stars cannot be like the SUN !l




Sun centered univers:
Koppernick

Best accuracy of absolute positions
from naked eye observations: ca. 1
arcmin

Hence if no parallax is detected
D (minimum value) caxxxx

Stars can be like the
SUN !
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Optical pairs of stars (aligned by
perspective but actually at very

different distances from the observer
have quite different parallaxes
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No need for absolute positions if
p<<a

then relative measurements are
good enough

fixed wire

alignment wire ._

Figure 1. Measuring separation by means of a filar micrometer
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Aristarcus (Samo 310-220a.C.)

Measures the distance of the Sun

Moon

Is the first one to believe that the Earth
rotates around the Sun.

He explains the lack of stellar parallaxes
as due to the huge distances of the stars

Few followers among which Seleuco of
Seleucia (Il century B.C.)



Sublunarworld: imperfectand
boundto end. Ruledby time

Supedunar
world: perfect
aethernal no
changes

<

Nosidereal
astronomyis
possible




Starsare justcatalogued

In 129B.C Hipparcusmakesa catalogueof 850
starsvisibleby nakedeysandclassifieshemin a
G Y 3y stiedgRi2¢ 6 a &ainihs bfightest
(magnitudo 1)o the faintest, (magnitudo 6)

& Ptolemy




Claudio Tolomeo (120? -1657d.C.)

Megale mathematike syntaxis

Megiste syntaxis —ah

Modelli geometrici e tavole per
calcolare i moti dei pianeti, del Sole e

della Luna

Ordina i pianeti in base ad un criterio

di distanza !

Stelle fisse a 19.895 raggi terrestri

Ci I mpl i ca
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celesti

Catalogo stellare
Scrive molti altri lavori

Kanones Procheiroi (Tavole pratiche)

Hypotheseis ton planomenon

(Ipotesi sui Pianeti)

Tetrabiblos (astrologia)

-magisti —Almagesto

| 61 mpenet




Ipparco (Nicea |l secolo a.C.)

Sappiamo del suo | avoro dall opera di
Tolomeo

Solstizio
T destate

Osservazioni di posizioni planetari e primo
catalogo stellare (sospetta che una stella
possa essersi mossall)

Riscopre la Precessione deqli equinozi

1 ¥ Centro del cerchio
/ 1/24 di raggio
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EGC 1 | pri mo a mostrare ¢
osservazioni babilonesi e modelli

geometrici greci, era possibile ottenere

previsioni accurate dei moti del Sole e della

Luna.
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|l ntroduce in Grecia | 6uso del Si st ema
sessagesimale e, per effettuare i suoi conti, Modello di Ipparco per il
Sviluppala TRIGONOMETRIA moto solare
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570¢ nascita di Maometto

611 ¢ Maometto riceve il Corano

630¢ Conquista della Mecca

632 ¢ morte di Maometto
Dal661c9 & LI yaA 2y S RSt f
661-750 Dinastia Umayyad

762 ¢ fondazione di Bagdad
750-1258 Dinastia degli Abbasidi
9091171 Dinastia Fatimide in Egitto
10951270 Crociate cristiane
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Un ruolo di preservazione

Ricerca originale

Creazione di nuovi e piu accurati strumenti
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Cosa sapevano
wAstronomia greca e babilonese

wMoti apparenti del Sole della Luna e dei
pianeti

wFasi lunari e mese lunare

wNecessita di adeguare il calendario
lunare a quello solare

wPrecessione degli equinozi

Cosa usavano
wMeridiane, gnomoni, ecc.
wQuadranti solari e stellari

wOrologi ad acqua e clessidre
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Traduzione in Siriaco dei manoscritti di Tolomeo e Galeno

489 chiusura e trasferimento a Giundishapur

786¢ Califfato di Harun al Rashid

IXsecole! f al QYdzy FRhyhahl(Cagafdella Sapianza)l f
Direzione di Hunain Ibn Ishag al Badi (8J8) cristiano
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astronomici



Calendario lunare

Maometto si pronuncia contro | mesi intercalari (11 giorni in
meno). Necessita di definire un calendario (Es. Ramadan)

Il mese comincia al novilunio (necessita di osservatori)

oLitta diverse potevano iniziare il mese in giorni diversi
wRegola empirica dei 48 minuti

owProblema ancora non completamente risolto

Tempi della preghiera
(tramonto, calare della notte, alba, mezzogiorno e pomeriggio

(3, 6, 9 ora, ore di lunghezza variabile)



Al cKhwaritzmic IX secolo
Patronato di Al Mamun
Hisab aljabr w'almuqgabala

... Wwhat is easiest and most useful in arithmetic, such as
men constantly require in cases of inheritance, legacies,
partition, lawsuits, and trade, and in all their dealings
with one another, or where the measuring of lands, the
digging of canals, geometrical computations, and other
objects of various sorts and kinds are concerned.
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X2=40x-4x2 5x2=40x.

Introduce | numeri indiani

Sindhind zij
tratta dei calendari (posizioni pianeti,
eclissi, etc.)



Al ¢ Battani (850¢ 929)
Albategno

«fAbu Abdallah Mohammad ibn Jabir ibn SinaRadjqi alHarrani
al-Sabi aBattani)

oba famiglia e della setta dei Sabianidi (adoratori delle stelle)
€ musulmanao.

ol padre era un costruttore di strumenti

oKitab al Zij (De Motu Stellarum): summa rerum astronomica,
commentario al Tetrabiblos
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uSi dichiara apertamente scettico sui risultati di Tolomeo
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Nobody is known in Islam who reached similar perfection in observing the star
and scrutinising their motions. Apart from this, he took great interest in
astrology, which led him to write on this subject too: of his compositions in this
field | mention his commentary on Tetrabiblos
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Prima rappresentazione di
galassia



N. Kopernik(14721543)
1543- De RevolutioniburbiumCoelestium

Boostsup thesizeof the siderealuniverse

If the Earthismovingaroundthe Sunii KS & Y
RS (i S Wfistelmnparallaximpliesthat starsare

4 B thousanddgimes moredistantthen previously
o Baa .
B <X believed
! 5 ol |
ThomasDiggeq15461595)

1576 - APerfitDescription of th&€CaelestialDrbesaccording to the mostunciente
doctrine of the Pythagoreankgtelyerevived by Copernicus and by Geometrical
Demonstrations approved

Starsare muchmore distant and THEREFORE
canbe objectssimilarto the sun!!! ‘




The birthof siderealastronomyrequiredsignificant
technologicahdvancesn:

AAssumptionsstarsmaychange hencethey are
non aethernalandnot perfect

ATelescopepticsand measuringnethods

ARecordingof accurateobservations



Assumptionsperfection of the fixed starssphere

Linicrs TioweasBewe Ormoins
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the perfectsphereof flxed starscan
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Luminositychangesi.e. variability
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Morphology (point like objectsvsextendedoneg




IMI5S - Firenze LS T DEREVS

NVYNCIVS
MAGNA, LONGEQVE ADMIRABILIA
Spectacula pandens , fi §
vnicuique, p
PHILOSOPHIS, nlz ASTRONOMIS, lllﬂ.l-'
GALILEO GALILEO
PATRITIO FLORENT[NO

Explainghe Milky Way
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Q B osa superpositiorof faint
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MES,;CE‘A srmm distantstars

PANDOS DECR

DIALOGDO

D I
GALILEO GALILEI LINCEO
VENIZTH& APud “M}I}g‘ BJB“O? =MD DA 8 oy 20 E 7 hE MATEMATICO SOPRAORDINARIO
Supervsrnm Fermiffu, &Friuilegio. 2 ENE DELLO STVDIO DI PISA.
E Filofofo, ¢ Matematico primario del
SERENISSIMO

GR.DVCADITOSCANA.

Doue ne i congreffi di quattro giornate fi difcorre
foprai due

MASSIMI SISTEMI DEL. MONDO
TOLEMAICO, E COPERNICANO;

Proponendo indeterminatamente le ragioni Filof ¢ Naturali
tanto per I'vna , quanto per Valtra parte .

proposesto measurethe distanceof
stars throughthe double starsmethod
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IN FIORENZA, Per Gio:Batifta Landini MDCXXXII.

CON LIC. A DE' SYPERJORI,



RobertHooke(16351703)

JohnFlamsteed16351703)

James Bradley (1698762)




Matrer and Motion cannot Think :
OR,
A Confutacion of ATHEISM from
the Faculties of the Soul,

SERMON |

Preached ac

S Mar v-lc-Bow |

April 4. 169
Being the Second. of the Lelture ruunJ;J by |
[ |7 the Honotrable ROBER L5, El
|'By RICHARD BENTLE )‘,f\i' A
Chaplain to the Right Reverend Father in God,

EDW ARD, Locd Bithop of Wercefier. | |




James Gregory (1638675)

' ' Possibilityto build a 3D mapof the Universebasedon
- relative distancesX



JohnMichell (1724 1793)

beyond any doubt most double or
multiple pairs are physical entities

Thitinger andesstemnwarte Tautenburg  ~ ° .~ 4. T i ‘* 5 S5t 2



Thomas Wright (17111786)

ILLUSTRATION XII
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