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2 H aotpovopio amo Toug apyiovg EAlnveg

0 Ot TAavNTEG QAUIVETHL VO XKIVOLVTHL XQYH TTQOG PIK
natevBover (amo ™ Adon mEOG TV AVATOAY) O GYEDY]
e TA ALGTEQLXL TOL YOVTOVL: LUEDY] XIVY|O).

0 AM\A PEQIAEG POQEG, EVUG TAUVYTYNG ALIVEITAL TTQOG TNV
avtifety) xateLBuvor (amo Avatoiy TEog Adar) e oyea
e TH AGTEQLH: AVAOQOUY] KIVY|OY)

M. Pasachoff,

College’s Hopkns Observatory by Jay

Yariv Pieroz, and Megan Bruck.
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2 H aotgovopia amo tovg ayaiovg 'EAlnveg

0 Ot agyaiot ' EAAMvec y ;;:;;%
exavay Bewontind povieia T o
TOL GOPUTIAVTOG YLOL VL
e€NyNoOoLY TNV KIVYCY| TV
TTALVY|TOV.

a I voo ouyxivovy
Bra@ueto NG AVILOQOPNG
RIVVOYG TWV TTAAVNTOV,

Sretaoy Tor OLEAVIY
COPATE (G TEOG TNV
ATTOGTUOY).




2H oco"cgovowoc ATTO ‘coog ochouoog "EAMVeg

0 O Agtototedng (350 n.X ) TILGTELE OTL 7] 1"71 YTAY GLYOLOX TO
XEVTQO TOL GLUTIAVTOG XAl Ol TAUVNTEG, 0 'HMog »out Tot
ULOTEQLN TIEQLGTOEPOVTAY YLEW ATO Tv] I'n.

Q Zt’)p\tpwvoc LE TOV AQLG'coréMq, TO cn')putocv omore)»oz')vwv om(')

LECA OTYV UAAY).



2 H aotgovopia amo toug ayaiovg EAinveg
a0 H guowr xivror xabe opaipag oy 1
neEloTEOPY]. Ot TAUVNTEG HIVOLVTUL G HATIOLEG
ATTO TIG GPAIQES KAl ] XIVY|oY| TNG %ols apaiQog
ennoealet ™y aAin. H avadoopr xivnor Ou
puogovae vo €nynbetl pe avtov Tov 1Q0TO.
H s€wtatyn opaiga avtiatoryel ae atofspa
aateolo. 'EEw oo auTy] T opaipa, NTUY «O0

TQWTAQYIXOG PYAVIGLOGH TTOV TTQOUAAEL TV
TIEQLOTQOYY| TV UGTEQLMV.

0 H Oswpla Tov Agiatotely] xoQLaQynos oty
emompovmﬁ oxnedm P 1800 yoovi, pLéXQL ‘nqv




2 H aotgovopia ano toug apyxiovg EAAnveg

a I'tpw oto 140 p.X., o "EAAYvag eiaTpOvVAG
Claudio Ptolomy of Alexandria
TTLEOLGLNGE ot AeTTTONEQY] Dswln Yot T |
GLUTIAY TTOL &1 YOLAE TV AVABQOWY| XIVY|GY). §

0 To povtero tov ITtorepaion Ny
vewxevtowo (v I'n oo xevtpo), omwg »ou
tov Agtatotedy). o vo eEnynost v
avadQouY| ®IVYGY| TWV TAAVNT®Y, GuVELXBE
TOLG TTAUVYTEG VL THELOEDOLY HATA PUNHOG
XQWY HOXAWY TTOL HIVOLVTAL YOO ATTO

UEYAADTEQOVG XVHAOVG YEVIH(MY TQOY LDV
TTALVYTOV.




2 H aotgovopia ano toug apyxiovg EAAnveg

a I vae e€nynoet v avadpopy, xivror, o Iltolopaiog
TEOTELVE OTL Ol TTAUVNTEG ToEIOELAY G UKQODG XOHAOVG TTOL
ovouaZovTay ETIXLXAOL. Ol PeYUADTEQOL XOXAOL OvOudLovToL
deferents.

0 To x#evtoo evog emxdxAOL nivelton pe atolsen ywvioxn
TAYDTNTU O GYECY] Pe TO anpelo Tov ovopaletot Ioodvvapo.

0 KaOwg miotevotay o1t ot #0xhot nToy TEASIEG LOQYEG,
POULVOTUY AOYIXO Ol TTAXY

7eG VoL x0Aov000Y %OKAOLE OTIG

. Epicycle - Deferent ___

XIVY|GELS TOVG.

" Planet
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of deferent

deferent
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2 H aotpovopio amo Toug apyeiovg EAlmveg

0 To onpoavtinotego €pyo tov ITtolepaion | Ahpoyeaty
(netdpooon: T0 peyADTEQO) EYve aT06enTO Yt a’yedov 15
OLLOWVEG KO TIEQLELYE Ol KOVO TIG LOEEG TOL WAL KL [
ne@lMdN TV IBE®Y TWV TEOXATOY WY TOV

a Ot Tvareg Ty TAUVYTIXDY XIVYGEWY TOL 1TV LOHETA
axtPeig AapBavoviag vtody Ty emoym.




3 To nMoxeviQ®o oOPTAY

a0 Tov 160 auwva o Nicolas Copernicus, evag IToAwvog
HLGTQOVONOG, TEOTEIVE W NAMoxevTony] Oewoin (pe Tov
'HMo o070 #€v100)

a0 O Apiotaonog o Xapog, 'EAMvag emiotpovag, TEOTELVE
™V MoxevTENY] Oswola 18 ctwveg oy oo tov
Komegviro. Asv yvwpilovpe, ®GT060, AOTN TNV TOOLUY
Ocwoia AetTOopEQOG.
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3 To nMoxeviQ®o cOPTAY

a0 O Komepvixog vnofeter o1t ot
TTAUVY|TEG XIVOLVTOL GE XOXAOVG,
oLV KAl Ol XOXAOL OV NTOY
axpBwg sotiaeapevol atov 'Hito.

a0 O Komegpvixog yonoipomoinae
LEQIXODG ETIHVHAOVG
TEOXELPEVOL ot TEoRAEdsLg TOVG
VoL GUVALOOLY HAADTEQU PE TIG
nogatnenosts (xot e€aderde 10
1GOOLVANO.)




3 To nhMoxeviQ®o GOUTAY
0 AvtO To povtedo g€nyrnoe Ty avadoouy] ®ivnon Twy
e€wTeQY TAUVNT®Y (0TS 0 AQYG) Pe TO YAUIVOPEVO
noLoMg: Kabwg n I'm mpoomepva tov Apn, 7

TEORBOAY T™NG YOXUUNG TOL EVWVEL T7]
I'nm  now tov Apm, Oelyvel W

% PUUIVOWUEVINY]  UIVNON  AVIXQOLONG
///% / uetoEd Twv aoteplwy, oe aviibeon pe

" ///// ™V oy oty notevbuvon uivnone.
{8/ 2.t ovveyeta, xabwg n I'n wow o Apng

ALVOLVTAL OMOWY] GTYV TEOYLA NG, 7]

TEOBOAY T™NG YOXUUNG TTOL EVWVEL roug
OLO TAXVYTEG PULVETAL VO ULVELTOL (e

HE TNV TIQOCYMO(’CL%T] EVVOLXL (e %L\)Y] .
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3 To nMoxeviQI®o GOUTAY

0 Me v tdex o1t 0 'HMog ntaey me@inmov 610 #EVTEO TOL
NMoxoL cLoTPaTog, 0 Komepvixrog:

0 YmoAloyiotnxoy ot
OYETINEG ATTOGTAGELS TWV
TAUVYTOV O XAPUAKA
oty anoatoon I'ng-
'Hov.

0 XV Yoye TO YQOVO Yt
naBe Aoyt Vo

TIEQLOTQUPEL YOO ATTO
tov 'HMo ano
QUL TY|QV|OELG.




4 To noyptepo patie Tov Tycho Brahe

2.70 6e0TEQO UEQPOG TOL
160v atwva, Aiyo petd to
Oavato Tov Komegvurov, o
Tycho Brahe, svog Aavog
ELYEVY|G LQYIOE VX
QAT QEL TOV AQY] Mot dAla
OLQAVLIN GWMOLTO YLOL VO
BeAtiwaet i mooPAedelg
T0LG Yo TiG Ogoelg amo 1o

TLQATY|QY|TNQLO TOL
Uraniborg.




4 To noptepa potio Tov Tycho Brahe

0 Asbopevon 0Tt T0 TNAEo%OTILO OeY
elye axouy] epevgebet, o Tycho
Y(QY|CLAOTIOIYGE YLYUVTIL OQYUV
TLEATNQY|ONG TTOL OEY ElY LY
TQOY|YOLPLEVO OGOV KPOQU TNV
axiPeta.

al O

Photograph courtesy of the Roy

0 Meta 1o Oavato Tov Tycho to
1601, peto awod peQIneg Mayeg Yo
VO ATTOXTNOEL TTROGRUGY] O AVT,
o Johannes Kepler elofe ta
dedopeva.




5 O Johannes Kepler »at ot vopot tov

a Ot veeg, o agromioteg nat axLPelg
noeatneNoetls Tov Tycho e6stéav ott ot
nivaxeg Twv Beocwy TV TAAVNTOY, TTOL | i

YOV OLLOTIOLODYVTRY exelvy TNV eTtoyY, Oey =

NTAY TOAD axLBelg.

a0 O Tycho npooerafe Tov Kepler o 1600 £
YL VO XAVEL ASTITOUEQELG DTTOAOYIGULOVG
Yoo voo e€nynost Tig mhavntineg Ocoets. : Y

0 ITowta, o Kemhep npoonalbrnos vo
eénynost ™y 10t TOL AT
(QY|CLAOTIOLWV TG HVOHAOVG XL UETOL SLAAX

oYNPAT, TIOLY BEEL TNV ATTOVTVOY).




5a O Ilpwtog Nopog Tov Kemep

0 O mpwtog vop.og Tov Kemdep, mov dnpoacteddrnxe
t0 1609, Aget 0Tt Ot TAAVNTEG TTEQLPEQOVTAL YOO
a0 tov 'HMo ae ehdeidetg, pe tov 'HMo oe pin
e0TIN.
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5a O Ilpwtog Nopog tov Kemhep

0 O Sraywertopog petaéd Ty
EGTIOV KAl EVOG 6eBOUEVOL
UN®oug Yoo 0pilet pua
eAledn.

0 To oynpo g eEMhendng
post vou acAAaget oy

aAA&EETE TO PNHOG TNG
(0QOYG 1] TY|V ATTOGTUGY)

HeTagD TV EGTIWVY.
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5b O 6sbtepog vopog Tov Kemiep

0 Ilepryooupet Tny ToydTNTA Ye
v oTola ToEtdeboLY Ot
TTAUVYTEG OTIG TQOYLEG TOVG:

O WO YOUUY TTOV EVIVEL
evay TAavN Ty pe Tov ‘Hho
TIEQLYQAPEL {OEG TTIEQLOYEG
ae LG0OLG YQOVOUG.

0 AvTO sivat ETTIONG YVWOTO
WG VOUOG TMV [6WY
TIEQLOY V.




5b O 6sbtepog vopog Tov Kemhep

a O 6eb1epog vopog Tov Kemiep sivor ttaiteQo
Y(QY|GLLOG YL TOLG XOUYTEG, Ol OTIOLOL
ToL@OLALooLY eE0UQETING EXNEVTQEG EAAEITITINEG
TR0YEG (ONAndN, LoOTTEdWMUEVEG).

a I'o mepaderypa, €6stée ot 0 xopNNg Xohed
NIVELTHL TTOAD TTLO XYY OToY BOLoKETO PAUKQIY ATTO
tov 'HMo, oo 1 YU UT TTOL TOV EVMVEL UE TOV

'HMo sivat TOAD peyoiy.

e e e

;3 AN W] ' n'n " 1-‘ - . “." A' i AL R
e ANNS S
. o> - - s -~ . ’ - . 4
e e AoweVeiem FRVN. ENA

< - <
PORNMIY BLANSA




5c Toitog Nopog tov Kemhep

a O titog vopog Tov Kemhep ovayetilet tny
TeElod0 Pe EVHL UETRO TVG ATTOGTAGY|G TOL
nAavnTy oo Tov 'HMo.

O XUYAEXQUUEVH, AEEL OTL TO TETQAYWVO TNG
TEQLOO0 TY|G EMUVAGTUGY|G EIVIL AVILAOYO UE TOV
©0Bo Tov N-xdELoL aova g eAleYNG:

F* = kR’ 6mov k sivor otalspd

o  AnAadn, av o KUBOG Tou nuI-KUpIou afova TnG EAAEIYPNG augnoci,
TO TETPAYWVO TNG TTEPIOOOU AUAVETAI KATA TOV idI0 CUVTEAECTN.




5c Toitog Nopog tov Kemhep

0 Muw etiysia eQoQUOYY| TOL TELTOV
vopou tov Kemep eivat atoug
«YEWOTATINOLG 60QLYPOQYOVLS» TTOL
Boloxoviat o ATOGTHGY OTIOL )

Satellite orbit
at 31/4 Earth radii

neElo60G TEOYIAG TOVG sivort (Ota pe

™Y TeQiodo neQioTEOoPNs TG I'Mg.  IEEEE
ITogotpevouy mavTa TV oo TO

0 DolveTol OTL STTLTAEOLY

1010 YEWYQAPIKO pmxog cmq I'n.

TVw oo Tov Ilonpevo

(BA. suova, apraTeQa) Mo
Y(QY|GLLOTIOLOVYTAL YL TY|V
AVAPETAO0OM mqp\oc'cv

TYAE0QUGY] oLl TNASHAS
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6 H ntwor tov ITtoAlspaixod povieiov:
Galileo Galilei

0 Xt 7eAn T0ov 1609 o I'hAaiog MTaty 0 TE®WTOG
TIOL Y QY|CLIOTIOLY|GE TNAEGHOTILO YIX GUGTY|ALTIXEG
MLOTQOVOAEG UEAETEG.




6 H ntwon tov IItoAepaixod povielov:
Galileo Galilei

To 1610, 6npocisvos THQATNENOELS ATTO TO TYAEGKOTILO TOV: TTOANL
TIEQIOCOTEQA HGTEQLX ATTO OGH KTTOQOVAE KAVEIG VO OEL UE YOUVO HALTL.
O TI'wha&iog Teplelye TOAY LEUOVOUEVH XTTEQLN.

Bouva, ®poatngeg xat oxoteveg asinviansg «0ddnoasg» ot Xeinvn

4 wIxQo COPATH TOV TTEQIOTEEPOVTAL YVEW o0 TOV Alx (xvTO anedetée
OT! OEV TIEQIOTEEPOVTUL OAX TH GOUATH YOO oo T I'M)

EmnAcov, ta 4 geyyoolo dev «Epetvay Tom» eve 0 Alog XIVODVTAY,
vTodNAwvovTag 0Tt v I'm O TEETEL Vor oLPTTEQLPEQETAL pE TTHQOWOLO

TQOTIO Y WEIG VO APYVEL AVTIXEIPEVA TG TY|G.
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6 H ntwon tov IItolepaixod povieiov:
Galileo Galilei

a O I'wMAatog avaxadode emiong Ot '\/ .S 3
1 Apodity nugovainle eva -

TIAY|QEG GOVOLO PAGEWY. AVTO OeV
eénynOnxe pe 1o IltoAepaino

GLOTYX




6 H ntwon tov IItolepaixod povielov:
Galileo Galilei

a To 1612 negieyoade Tig
NMoxeg ¥MAOeG,
(xmt06etEn OTL T OVLEAVLX
avTIneipeva 6ev nToy
TEAEL) BELYVOVTAG OTL
nivobvtot wall TNy
emupaveto Tov 'Hiov

Jay M. Pasachoff collection




6 H ntwon tov IItolepaixod povielov:
Galileo Galilei

0 XTYV ETOYY| YOG, TIEQLITIOL TETQUXOGIN Y QOVLX
apoTtov 0 'whMdaiog exave Tig avaxaAddelg Tov
1O TTEQLOCOTEQN ATTO TETQUNOGLY YQOVIL UTTO
TOTE IOV 0 GLYYEOVOG Tov Togvtavo
Mmobvo %anxe 6Ty TLEX EV YEQEL ATTO TO
OQUIE TOL YLt XAAOVG XOGPUOLG TTEQY UTTO TO
NMONO YOG GOOTY|O, ETUXQAUTEL A EIQNVY]
petaéd ™g Exxinotog xot Tov ovotpatog. ot

emiotnpoves. I'a apadsrypo, 10 Batinavo
St el eva aLYYEOVO AGTEQOGHKOTIEIO IOV
OTEAEYVETU UTIO AQHUETOVG UELOTIIGTOVGTE Y
GTQOVOUOUG. <S€




7 X100G wpoug Ty ytyaviwy: Isaac Newton

0 Movo pe 10 egyo Tov Ioudx Nevtwva 60 yoovia
®QYOTEQX HATUAXBAIVOLUE TV] QLGLXY| TG XTTO
TOLG ERTIELQIXOVLS VOUOLG Tov Kemhep.

a0 O Nevtwvag yevvninxe oty Ayyhio o 1642,
yoovia Tov ebave o I'uhdaiog.

0 'Hrtav o peyaAdTEQ0G ETUOTNPOVAG TNG ETOYNG
TOU:

0 Egydotnxe atny omtiny.

0 Eprnvee 10 avaxlooTino TAecx0OTIO

0 Avaxaiode v atocvvlsor Tov ogutod
PWTOG GE EVL PO Y OWULTWV.

0 AM Oy TLO CYPAVTINY NTAY 1] OOVASLY

TOL Y TNV Kivrom xot Ty PogdtnTer (Yo TNV

OTIOIX ETIQETIE VU EPELEEL TOV AOYIGUO)



7 X100g wP.ovg Twy yryaviwy: Isaac Newton

0 To Principia megteyet T00G TOEIS YOUOUS TNG #IVYONS TOU
Nevrwyer.

0 O 7mEWTOS YOUOS ONAWYEL OTL TO GWUNTX TTOD HIYOVYTIXL TEIVO!
Vot TTXQOUEIVOVY OE xivyon o€ evlste yoouuy ue oraleon
ToYUTNTOl EXTOG EXY UL EEWTEQIY) OVYVXUY] CLOHYTEL TIXVEW TOU

Q AvTOg elvar 0 YOUOS TG XOQAYELXS, TTOV OTHY TIQXYUXTIHOTYTA
avoroAvpOnse aro toy I uiiiero.

QO O OeVTeQ0g YOUOS PO TY) OVYXUY TTOV TYETISETOL UE TNV
ETIOQUTY TNG OTNY EMTAY VYT (XOENON TS TAYVTNTAS) Loeg
uolug.

Q Mo usyaAvrepn ovvoun Oo seever Tny (Ote poclee Ve LTy VVEL

negtoootepo (F = ma, orov F etvec  Svvarun, m elvo ey £y
Kot a ELVoL 1) ETTITAYVYTY). 9.

.
oae="



7 X100g wP.ovg Twv yryaviwy: Isaac Newton

0 O titog vopog auyva drxtuomtwvetot wg «I'a #dls dooon,
LTTRLEYEL Mo Lo not avTifeTy] avtidooom».

a0 H xivnon tov TuogadAov sival POVo Bid ATTO TIG TOAEG
Sradiraaieg TOL €€ YOLVTAUL ATTO AVTOY TOV VOU.O.

0 To Principia nepthapfavet eniong tov Nopo g Bagvtrtoc.

0 M spappoyy, oo Nopov g Bapdtntag Tov Nevtwve stvou
7 €vvola Tov Bdooug.




7 X100g wp.ovg Twv yryoviwy: Isaac Newton

Mix a0 TIG TTLO OLLONPES LOTOQIEG TG ETUATNUNG EIVAL
OTL EVXL WNAO ETteaE GTO %ePdA TOL NedTwva, 0dNywvTa
atny avoxaiodn TG evvorag g BoeLTNTHG

Av nou xaveva pnio 6ev €mece 670 nepdi ToL NevTwva,
1) toTOQIA TOV einte O (610G 0 NedTwy, YEOVIX XQYOTEQX,
elval OTL elOE EVOL WNAO VO TIEPTEL XL GLVELONTOTIOLY|GE
0Tl OTIG TO PNAo Teptel oty I'n, | XeAnvy mepTel mEOG
™ I'n nou ouveyilet va amopar@dvetot ano spag. (Xe [

0TIOLOONTTOTE GUVTOPO YEOVIXO SaaTnpa, N AmocTos |
oL Sravoet v Xeinvy g I'mg meog ™y amootaoy

avtiotaOpiletot amod ™y xivnom g XeAnyng TEOG T
EUTIQOG, TO AUTTOTEASOPN G TTOAAY TETOLX OIUGTNUATH

eivat puat atoeleen TQOY Lo, TTHQEA Lt GVYXQOVGY] UE T

—— AN



7 X100g ®poug Ty yryaviwy: Isaac Newton

a0 M Sidonpy @eeon oo
tov Nedtwve stvot, «Av
eyYw OEL TLO TTEQX, EIVOLL
GTEXOPOL GTOVG WIOVG TWY
I'rydvtove.

SIRTSAAENEWTOR e
Nonttilbg - -
§ir Gocifrey Rndller:

: 7O e




Optional slides




8 The roots of Astronomy : BABYLON

The roots of occidental Astronomy are in Caldea. The
Caldeans used the sexagesimal system of positional
notation (similar to the actual decimal system, but with
base 60), this facilitated the development of algebra and
arithmetic. From this ancient system, we have the division
of the circle in 360 degrees, or the division of one hour in
60 minutes, and these into 60 seconds.

1 51
2 52
3 53
4 54
5 55
6 56
7 57
8 58
9 59




8 The roots of Astronomy : BABYLON

The Caldeans observed lunar eclipses and proposed
the Saros series to predict the phenomena. Although

they used the series only for lunar eclipses, it can be
used to predict solar ones.

Letter to the king Asurbanipal

where 1s detailed a lunar eclipse. Planisph'ere, Ninive Library of
Asurbanipal (800 BC)



8 The roots of Astronomy : BABYLON

Five planets known by Caldeans

Codex of Amurabi
Name Meaning Planet
Neberu The pivot Jupiter
Delebat Which proclaims Venus
Sithu, Ishtar The jumper Mercury
Kayamanu The constant Saturn

Salbatanu The reddened Mars




EGYPT

8 The roots of Astronomy
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Heaven, the dead

Earth and
world.




8 The roots of Astronomy : EGYP; *

The Egyptians noted than when Sirius - ° .
(called Sotis) trose just before the Sun . 4 L il
(heliac) this was coincident with the river
Nile’s ovetflow. The desert became fertile, -~ 7 AN
and for this reason, Sirius is connected with
the goddess of fertility, Isis.




8 The roots of Astronomy : EGYPT

The Egyptian
constellations of the
- = Hellenic period are
= s u‘ on the roof of

~ =" ¢ - Hathor Temple in
e S8, 1 :Denderah
e T "The majority have
‘dlsappeared such
as the crocodile and

Cueau MG S LSS NESE N hippopotamus.

~




8 The roots of Astronomy : EGYPT

Orién
| _+ “—tw Osell IV_I_e_e_nor

T -
B Osa Menor 4 *
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Gran Piramide

Alineaciones estelares con respiraderos, ca 2500 a. C.

The buildings
were oriented
according to
special
positions of
the Sun and
the stars.




8 The roots of Astronomy: INDIA

The first textual mention of astronomical content is
given in the religious literature of India (second
millennium BC)

During the following centuries a number of Indian
astronomers studied various astronomical aspects.

<> Bl 68

THE QREAT LIGHTNING THUNDERBIRD RAIX
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8 The roots of Astronomy: INDIA

The Hindu calendar used in

ancient times has undergone
many changes in the process
of regionalization, and today
there are several regional
Indian calendars, as well as an |§

Indian national calendar.

In the Hindu calendar, the da
begins with sunrise. Assighed
to five ""properties' calls
angas.




8 The roots of Astronomy : INDIA

The ecliptic is divided into 27
nakshatras which are variously
called lunar houses or asterisms.
These reflect the moon's cycle
against the fixed stars, from 27 to
27 %4 hours, the fractional part
being compensated by an
intercalary 28th nakshatra.
Nakshatra computation appears
to have been well known at the
time of the Rig Veda

(second - first millennium BC.).




8 The roots of Astronomy : ARABIA

Astronomical developments
madein the Islamic world,
particularly during the Islamic
Golden Age (eighth — fifteenth

centuries), and written in
Arabic

Most were developed in the
Middle East, Central Asia, Al-
Andalus, North Africa, and
later in Southeast Asia and
India.




8 The roots of Astronomy : ARABIA

The first systematic observations in
Islam took place under the patronage
of Al-Mamun (786-833) in many
observatories from Damascus to
Baghdad:
* measured the degrees of longitude,
* established solar parameters,
* made detailed observations of the
Sun, Moon and the planets




8 The roots of Astronomy : ARABIA

A large number of stars in
the sky (e.g., Aldebaran
and Altair) and
astronomical terms (e.g.,
alidade, azimuth,
almucantar) are still cited
by their Arabic names

Tools

*Celestial globes
*Armillary spheres
*Astrolabes
*Sundials
*Quadrants




8 The roots of Astronomy : MAYA

The Maya were very interested in the
zenithal passages, the time when the
sun passes directly overhead.

T =
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The latitude of most of their cities Is
below the Tropic of Cancer, these
zenithal passages would occur twice a
year equidistant from the solstice.

g .'\

To represent this position of the sun
directly overhead, the Maya had a god
called "Diving God".




8 The roots of Astronomy : MAYA

Venus was the most important 4
astronomical object for the Maya, | 4
even more than the Sun. .J

The Maya civilization seems to be
the only pre-telescopic that
demonstrates knowledge of the Orion
Nebula as a diffused, I.e., not a stellar
point. 15y




8 The roots of Astronomy : MAYA

The Maya calendar is a system of calendars and
almanacs used in the pre-Columbian Maya civilization,

and in some modern Maya communities in the highlands
of Guatemala and Oaxaca, Mexico.




8 The roots of Astronomy : MAYA

Although the Mesoamerican
calendar did not originate
with the Maya, their
subsequent extensions and
improvements of it were the
most sophisticated.

Together with those of the
Aztecs, the Maya calendars
are the best documented and
most comprehensive.




8 The roots of Astronomy : AZTECAS

From the thirteenth century the
Valley of Mexico was the heart of
Aztec civilization

They were ethnic groups of central
Mexico, particularly those groups
who spoke the Nahuatl language
dominated much of Mesoamerica
in the fourteenth, fifteenth and
sixteenth centuries, a period known
as the last post-classic period in__
Mesoamerican chronology. A

.
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8 The roots of astronomy : AZTECAS

The Aztec calendar is the
oldest monolith that remains
of pre-Hispanic culture.
(approx. 1479).

The calendar is circular with four
concentric circles. In the center
stands the face of Tonatiuh (Sun
God) holding a knife in his mouth.
The four suns or earlier eras are
represented by square-shaped
figures flanking the central sun.
The outer circle consists of 20 areas

representing the days of each of the
18 months that comprised the Aztec
calendatr.

To complete the 365 days of the




8 The roots of Astronomy : AZTECA

The Aztecs grouped bright stars
into constellations :
Mamalhuaztli (Orion's belt),
Tianquiztli (the Pleiades),

=< Citlaltlachtli (Gemini),
,{? C1t1alc0¥ofl (Scorp.lon) ar.ld
# @; =7 Xonecuilli (The Little Dipper or
BP0 the Southern Cross for others), etc.
ol Comets were called "the stars that

smoke."




8 The roots of Astronomy : INCAS

The Inca civilization is a pre-
Columbian Andean Group. It starts at
the beginning of the thirteenth century
in the basin of Cuzco in Peru and then
extends along the Pacific Ocean and

the Andes, covering the western part
of South America.

At its peak, it extends from Colombia
to Argentina and Chile, through
Ecuador, Peru and Bolivia.



http://upload.wikimedia.org/wikipedia/en/e/e7/Inca_Empire.png

8 The roots of Astronomy : INCAS

The Incas used a solar calendar for agriculture and
other of moon to religious holidays .

According to the chronicles of the
Spanish conquistadors, on the
outskirts of Cuzco was a large
public calendar consists of 12
pillars of 5 meters, which could be
¥4 seen from very far. With it, people

— could establish the date.

They celebrated two major parties, the Inti Raymi
and Capac Raymi, the summer solstice and winter F¥§
respectively.




8 The roots of Astronomy : INCAS

The Incas considered their King,
Sapa Inca, the "son of the Sun"'.

Major cities were drawn following
celestial alighments using cardinal
points.

They identified various dark areas
or dark nebulae in the Milky Way
as animals, “dark constellations,”




8 The roots of Astronomy : INCAS

o 1

The constellations, Yutu, one of
the dark constellations, and the
Flame of Heaven, were used by
the Incas to keep pace with the
seasons and events to mark the
sacred events.

For example: In ancient Peru,
sacrifices and black colored fires
were scheduled for April and
October, when the 'eyes of the
Flame of Heaven' "Alpha and




8 The roots of Astronomy : CHINA

The Chinese could be considered as
the most persistent and accurate

observers of celestial phenomena
before the Arabs.

Detailed records of astronomical
observations began during the 4th
century BC. Elements of Indian
astronomy reached China with the
expansion of Buddhism during the
dynasty of Later Han (25-220 AD), but
more detailed incorporation of Indian
astronomical thinking occurred durlng

the dynasty of Tang (618-907)




8 The roots of Astronomy : CHINA
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Astronomy was revitalized under
the stimulus of cosmology and
Western technology after the
Jesuits established their missions
in the 16 century.

Tools

Armillary sphere

Celestial globe

Sphere of hydraulic fittings
Celestial globe tower

The telescope was introduced in
the seventeenth century. L1k R




8 The roots of Astronomy : CHINA

R Chinese scientist Shen Kuo

R VA (1031-1095) was the first to:

% ||~ - describe the magnetic

compass needle
- make an accurate
measurement of the distance
between the pole star and true
north to be used in navigation




8 The roots of Astronomy : CHINA

Shen Kuo and Wei Pu established a
nighttime astronomical project in a
period of five consecutive years, a
job  that could rival the
observations of Tycho Brahe. For
this project also drew the exact
coordinates of the planets in a star
map and created theories of
planetary motion, including
retrograde motion.




8 The roots of Astronomy : CHINA

Chinese astronomy focused on observation.
They had data from the year 4000 BC, including the

explosion of supernovas, eclipses and the appearance
of comets.
*at 2,100 B.C. they recorded a solar eclipse
at 1,200 B.C. they described sunspots, calling them " dark
spots'" in the Sun.
*at 532 B.C. They noted the appearance of a supernova in the
constellation Aquila
*at 240 and 164 B.C. observed Comet Halley




8 The roots of Astronomy : CHINA

Other observations:
*determined the precession of the equinoxes in one
degree every 50 years
*they observed that comet tails always point in the
opposite direction to the sun's position

*in 1006 A.D. they noted the
appearance of a supernova so bright
that you could see at day

*in 1054, they observed the explosion
of a supernova, which later gave rise to

the Crab Nebula




Many Thanks
for your attention!



