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Nicolaus Copernicus (1473-1543)

UL e
/ Copernican theory

orbit of Earth

b
it 7-7
«6-%6
35 ‘\5 , j //< —
O *4 7'4 "7 o W S
SUN PP I b L i, i s ) LI
K NGl ADIEd %
L "8 S

orbit of Mars apparent path in sky






1. 775 —DREEHD

Tycho Brahe
(1546-1601)

RAl - PE

2

SELEDER

F«:-75—I
H j(fd\f'leiﬁ, Unaﬁ%’:ﬁ%@_

%ELHJJ iyl

K IEHEERD [E
IXREZDE

1572 @BMEZHER
(SN1572

TR =3

= I

7‘—;75\9{'5

GER

IS

D%DD\
N 7% K5 ]

T4 DDFE, )

SN1572 (7 4 a2 D)

SN1604 (%7 77 — D)

¥ 14: &P SN 1572 £ SN1604 OHEGEDE. BEAELEFEDL, BIEO KN O MRk

DIERIR I A AS

> TV, EPTEA# (supernova remnant) & FEIEILS



EMEld, HAaFIC—E, RAIRTHEIThTWS.

TR R #hv RIOEE e

SN 185 oA I NVAKE % -8 i OGS (FE TREH))

SN 393 SZhHHEE IEER —1

SN 1006 BB A GRUER -9 I

SN 1054 B9 LK #Hh % -6 [1? H»IcHEE

SN 1181 D ey . v % 0 I1

SN 1572 H A R7 R IUER —4 I T4 204

SN 1604 AN DDOPE #H9v % —2.5 I 77—, KoJIENTERFTDOLD
SN 1885A 7v FaxXx#H 7 FaXyiin 5.8 [an 7Y FaxX#EESLE, i cgloii
SN 1987A  H X K=¥5 vV EHE 2.9 I AWRTRAZZZEFDOLD

SN 2002bj 9 X FJH NGC 1821 [a 2009 fEDFEHTIC & b FrRLEHT A & R
SN 2006gy )L+ 77 A M NGC 1260 15.0 T RRKEOEIE

SN 2009dec A e b JE UGC 10064 la F¥YFoh— L IBR2HEZ 0D

5 ERNICE L4 LR, SEEAICIEHERINT-VUEHD L. SN 185 iF 185 4

12, SN 1987A (X 1987 FEICH R I N —HFHODEIETH 5.






'BAAGC) ICRCERSNIcEBMERRE

v ﬂ‘\, 2

€D
ﬁmﬁn ke
!,a.imﬂ. e g

2@: ol 754

AT

@@.E o .:?

y'c@ /h o” % N=
..f\vro Prr.HL;. BN fto

et ,
fe TG .m‘.ﬁfﬂwb....@&t.n\ﬁ‘
R o P A hemndo i tadon
Wt =R
Ay R s {2 0 Q0 S
1 gt AL ores T R (e
ﬁrﬂﬁwku{ T e | e 0 Aalsoar

Y

| Rt oaiza e e

AT TR B mom)
(S fE S0k per W«

e s S
Lamuchin s s T < G

A.*xl u\.s;llr\ﬁu. ul\&k."mbﬂ’.b&

$¢§¢| ol YM:U U iR ater il

_ Tlu " g l.j
i S S

e§.+ & sl L
U.rJﬂwm‘.ﬁaou.“ &wﬂﬁ.

SN1006

r—
/

H

~
~
/17

A

Al
~
/

[

A
~
In

R EBFHORF, LESEENSNI006%Z#

BEROFHR (

fHABH) HSN10547%

N/

L

FHlABH) HSN1181%=%#H

E__

E——.

BERHOFR (

BIRERTADR TWDSAEEESD D



Supernova Remnant § '

R

w v n=1cig3 1
. ; T=15keV=01J¢
mean free path, 40 nght—_yeqrs: ' G-
30 light-years :
AR A AT A TR W

I\. SN"1006 Supernovg Remnant
Expgnsion Direction

Hubble
2006

Image credit: Chandra, Hubble, and NRAO teams,
retrieved from heasarc.gsfc.nasa.gov.



http://heasarc.gsfc.nasa.gov

T4 Jo7—TIdMEESHRZECLEH T

@ 1/30) FTOERAIEE

SmEinNT, RABID=ZHREBTES
= 7.272mmODEFD 1.454mmD XI5
=87 10

EbmEENnT, HRALHZHITED
=77 0.5

w b+
i < O
*l.%
e

ERAENEI TR SN ;i*

5o EEHEWT VY )L A EEalpha
THERHEZEOQ.7T6ME

I OfEREE ORERE
WES L CHPE®) %17 9







EFNVLINIET LA A RERT, 1 TIEKRBE
EIIAKR L SEOBEDMIICH D, 1T TIE KB
IR ESEOFEONMICH 3.

I Y7 MERT, KBBIEKEESREIKEZ M
D, KBBIZAREL L HIicHIR%ZA 3,

IViZdFa -« 79—xDEFNVC, KEZHRUND
TRTOBREZENLZBOHREZN S, KELESR
DEEIXH KPS L HERDORIZH % 53, NEREDHIE
X HIER & KBGO 52 Y BT,
ViZVyFa—YDEFLT, KBBKESREKRE
Zh, RE - +REEbicHBR2M2 (KEIZH%
Y, HRERY v I2HoTwuirs, KBERUK
fFiFic L7z).

IVidaRu=27 ZEZTINZFHOLBKBEIC RS,




1. 775 —DREEHDZEN : PEFELDESE

SNRR < T 55—

\ o= VRS ST 1 24P T Y &, Mgy (1 d$23

Johannes Kepler
(1571-1630)

TEEDWR (1596 F) [CHIDNE B U
TS5 LB MROSEEABRETI B—

BDPADS




Kepler's Platonic solid model of the Solar system
from Mysterium Cosmographicum (1600)
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perihelion of the lower. Therefore again, a certain part of my Mysterium
Cosmographicum, which was suspended twenty-two years ago, because it was not yet
clear, is to be completed and herein inserted. For after finding the true intervals of the
spheres by the observations of Tycho Brahe and continuous labour and much time, at
last, at last the right ratio of the periodic times to the spheres

though it was late, looked to the unskilled man,
yet looked to him, and, after much time, came,

and, if you want the exact time, was conceived mentally on the 8th of March in this
year One Thousand Six Hundred and Eighteen but unfelicitously submitted to calcu-
lation and rejected as false, finally, summoned back on the 15th of May, with a fresh
assault undertaken, outfought the darkness of my mind by the great proof afforded by
my labor of seventeen years on Brahe’s observations and meditation upon it uniting in
one concord, in such fashion that I first believed I was dreaming and was presuppos-
ing the object of my search among the principles. But it is absolutely certain and exact
that the ratio which exists between the periodic times of any two planets is precisely the ratio
of the 3/, th power of the mean distances, i.e., of the spheres themselves; provided, howev-
er, that the arithmetic mean between both diameters of the elliptic orbit be slightly less
than the longer diameter. And so if any one take the period, say, of the Earth, which is
one year, and the period of Saturn, which is thirty years, and extract the cube roots of
this ratio and then square the ensuing ratio by squaring the cube roots, he will have as
his numerical products the most just ratio of the distances of the Earth and Saturn
from the sun.! For the cube root of 1 is 1, and the square of it is 1; and the cube root
of 30 is greater than 3, and therefore the square of it is greater than 9. And Saturn, ar



AYLA - AYLA

e BEEOEAERR
NZMART NI, IEESEFREFER Z LT D

A ICEKRZEOTFEZII LT L, BRIZMEL BB H%ESL 5, fHOMEE
AT IUTINRIE— G 25, —HTRAIDO LA ZICE—IVZED LR —IVIEHR
LT, ZOHALBEIMNHOMEIKFET 5. 20T, KFH%E S I,
F=NWEEDEHICELEAI D, —INEDFED LT, ZOFFOEHHZMED
W2 EEZZOBERTH S, (FRICHFEs 1632 4E)

HEERDY

mi

WV TWTHRKAICITRD SN7/R0y



l‘» FY~2 RERLD

" ° N oA o
g )4 1, T
A% _'— nnnumn- U L0241 et

ey ( - -
AR.#RO¥R®O 0“! .bt.'!ﬁtaxﬂ#.o.l
. ‘ | m

-,

L9 RKYU7Z; (2009)
(JRE&: Agora)

Hypatia
Ea/NT17 (350-70?--415)



L2 RKU7; (2009)
(JRE8: Agora)



Isaac Newton
(1642-1727)
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J.Keill, An Introduction to Natural Philosophy (1745)

AN

INTRODUCTION
Natural Philofophy :
Philofophica’l Lectures

Read in the
Univerfity of Oxford,

Anno Dom. 1700.

To which are Added,

The DEMONSTRATION S of Mon-
fieur HuvGENs's Theorems, concerning
the Centrifugal Force and Circular Motion,

——— e

By Joun Kriri M. D.
Savilian Profeflor of Aftronomy. F. R, 8.

Tranflated from the laff Edition of the Latin,

Tue FourTH EpITION.

-

-
LONDON:
Printed for M. Senex, W, Innys, T. LoxoMAN and

|

T. SHEweLL, Mbpcce xLy.

p133

LAW L
Every Body will comtinue in its State of Reft, or of
moving uniformly in a right Line, excep: fo far as it 15
sompeiled to change that State by Forces impreffed.

p140

LAW IL

THE Change of Motion is always propertionable to the
moving Force imprelfed, and is always made according
to the right Line, in which that Force is x'mpirqﬂ_'e-d.

p147

LAW IL

Re-ac110N is always equal, and contrary to Aétions

- or the Aflions of two Bodies upon each other are al-
ways equal, and in contrary Direftions. That is, by
Action and Realtion equal Changes of Motion are pro-
duced in Bodies alling upon each other, and thefs
Changes are impre[fed towards contrary Parts.

Google Books



J.Keill, An Introduction to Natural Philosophy (1745)
THEOR. XLVL | B T

Ing la(,'ycloid whofe Axis is placed perpendicularly to the
Plane of the Horizon, and its Vertex downwards, the S o
Times of the Defcents wheérein a moveable Body urged by -Ij- ’r 7 H ’r I\ Hﬂ ﬁﬁT & C
the Force of its Gravity, and let fall from any Point in
z'tg will arrive at the loweft Point, are equal amongft
themfelves 5 and bave to the Time of the perpendicular r 2V B Bk -k
Fall through the Axis of the Cycloid, the Ratio that balf .Iﬁﬁ 2 §i% % ND ylgi‘k'lkJ
the Circumference of a Circlg bas to sts Diameter. T
LeT ACD beaCycloid, whofe Axisis C E, ge- Johann Bernouilli (1696)

nerating Circle ECG. Since the right Line touch-
ing the Cycloid in any Point H, is parallel to

@ the Chord CG drawn in the generating Circle
placed on the Axis of the Cycloid ; it is manifeft

}, the moveable Body in its Defcent will be acce-
lerated with the fame Force in the Point H, as

if it defcended in the right Line GC; but the

~ Force wherewith it is accelerated in GC, is to




J.Keill, Introductiones ad veram physicam et veram astronomiam (1725)

INTRODUCTIO

VERAM
ASTRONOMIAM:;

SEU

LECTIONES ASTRONOMICA

Habitz in Schola Aftronomica Academiz
OxoNIENSIS,

Authore

JOANNE KEILL, M D.

Aftronomiz Profeffore Saviliano. R. S. S.



J.Keill, Introductiones ad veram physicam et veram astronomiam (1725)

- ——— -

244 DE SYSTEMATE MUNDIL — ol

~ paret, adeoque ejus facies Solis luce illuftrata, vel Terrz

non obvertitur, ut in G, vel parva aliqua ¢jus pars i Ter.

ricolis confpicitur, ut in . Unde necefle eft ut inter Tes-

ram & Solem tunc temporis locetur. Semel quidem Venus

vifa eft nigra inftar Maculz Solis difcum pertranfire, quod
unicum fpectaculum nemini mortalium prater Horoxium
nofirum contigit videre , Anno Chrifti 1639. nec iterum

Stella Veneris fubtercurres Solem ufque ad anoum 1761
Menfis Maji die 26 maoe; quo tempore rurfus in medio

difci Solaris exfpeétanda erit.  Praterea Veneris Stella nun.
quam-a Sole digreditur ultra cestum ac determinatum incer-

vallurh 43 circiter graduum+y nec unquam Solis o?oﬁn‘o-

nem attingit ; fed neque ad quadratum aut fextilem afpeGtum
. pervenit, at tales afpeftus neceflario fubiret, fi circa rerram.

periodum fuam abfolverer. | - S

cimtes * Similiter Mercurius ! femper -in” vicinid Solis y commara:
gweque fum tur, propius femper abett 2 Sole quam Venus, -adeoque. Vo
& 4w neris xmulus in orbita midore, intra Veneris orbitam: cons
" clufi, & Solem ambiente neceffario locandus érit. | Praci-

puc vero cunr eum Sali quam_proximum cfle, oftendit e-

egtus illius fplendor quo & Veneri cxterifque Planetis

gngc antecellie. RPN SRR
Marmaer - Mars cunt veniat ad opﬁoﬁtiOncm Solis, ejus orbifa come
wia | pletiturterram.  Sed & hoc neceflarium eft, ur ample&a.
tur etiam Solem. -Nim cim. venit ad conjunétionem ; cunt

Sole, fi fubter illum incederet , corniculatus appareret ioltay
Veneris & Lunz: Atqui femper ille rotrundam fpeciem. ex-

hiber, aifi quod in quadratg cum Sale Afpettu-, aliquantu.

lam gibbofus apparet. .~ . . - ’
Tab. 1, - Referat S Solem , T Tersamy cirgulus m N » »- orbi-
2« gam Martis. Patet Martem tam in M qudm in ¢ Terricolis
Exfers  Slena & rotunda facie- fplendere, quoniam in his:pofitioni-
i erbire  bus facies Soli obverfa Terrz quoguc opvertitur, at jo N &
“nre. g paulolum gibbofus apparebit. Praterca Mars Soli oppo-
fitus fepties major videtur quam comjunétioni - propinquus,
adeoque in illo fitu fepties propiys ad Terram accedit ;quim
ia conjunttione;, ubi longiflime i Terra ditar. Hinc c?t:.
- : 4
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tinet , cujus eft affecla & indivulfa Comes. Adeo quidem
in vicinid Terrz femper commoratur , ut & Sole {peftata,
nunquam arcu decem Minutis primis majore d Telluredifce-
dere videretur. Sed terrz perpetuo junta, ipfique quafi
{atelles data, una cum e revolutionem annuam circa Solem
perficit , & interea etiam in orbita circa Tellurem fpatio
menftruo periodum abfolvit. Planetz primarii Solem ut
Centrum Motus arque Reforem refpiciunt, & nunc lon.
gifime 3 Terra digrediuntur , nunc ad eam propius acce-
dunt. Luna tanquam terreftre corpus in noftra vicinii pro-
prii propenfione feu gravitate detinetur; ejufque vi 3 mortu
reilineo continuo retrahitur, & circa terram revolutionem
perficere cogitur , fpatio viginti feptem dierum, horarum
circiter feptem. Varias continuo Luna fubit Phafes, Varias
induit formas, adeo ut multiformi ambage femper torqueat
contemplantium ingenia , crefcens femper , aut fenefcens,
modo curvata in cornua, modo £qui &ortionc divifa, mo-
do finuata in orbem, mox fulgens orbe pleno, ac ‘deinde
repente nulla; alias pernox, alias fera, deficiens, & in de-
fectu tamen aliquando confpicua, uti Plinius notavir, jam
vero fit humilis, jam excelfa, nunc in Aquilonem elata,
nunc in Auftros deje®a, quz fingula deprehendit primus
Endymion , ob quod eum amore Lunz caprum fuiffe fama
traditur. ‘
Eft autem Luna corpus fpharicum, Terrz inftar, fca-
brum, opacum, & denfum; Solis luce, non fua, refplen-
dens; Sol quippe Fons luminis, perpetuo dimidiam cor-
poris Lunaris partem, qua ipfi obvertitur, illuminat, dum
altera averfa 2 Sole medictas, tenebris obvolvitur ; Lunz
autem fuperficies 2 Terricolis fpetabilis, eft ea que Terrz r
obvertitur, adeoque pro vario Lunz refpedtu Solis Terrzque
fitu, variz videntur Lun® illuminationes , & Luminis vi-
ciflicudines ; & nunc major, nunc minor, aliquando nulla
illuftratz faciei pars, ex Tefra videtur, & aliquandoetiam
tota Terr® obvertitur, qua ut melius intelligantur , libes
Diagrammate declarare.  Sit S Sol, T Terra, rTs portie
orbitz Telluris ; quam motu annuo circa Solem defcribit;

ABC

TAB.17.
Fion
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fertur, ad idem Ecliixicz puné&tum femper din'g‘xur, ut-

pote fibi femper parallela manens, fed linea Nodorum con.

Nodi me. tinuo fitum mutare deprehenditur, & ab Oriente in Occi-
»eninr me- dentem contra feriem (ignorum motu retrogrado fertur, cir-
e culumque abfolvit fpatio annorum fere novemdecim, poft
quod tempus nodus utervis ab aliguo Eclipticz pun&o di-
greflus, ad idem redit, feu in quo prius Eclipticz

gradu ¢ Terra videtur.

Ex di&is conftac Lunam non nifi bis in qualibet periodo

in Eclipticd videri, fcilicet cum in nodis verfatur, in aliis
orbitz fux locis nunc magis nunc minus ab Ecliptici difta-

re, prout nodorum alicui remotiorem aut propfiorem effe
contigerit; maxime autem ab Ecliptica diftat Luha cum eft

in  vel ¥, quz media funt 2 nodis puntta; & Limites vo.

sainds  €antur. Diftantia Lunz ab Ecliptica ejus Latitudo voca.
1wse.  tur, hanc metitur arcus circuli per locum Lunz in czlo trans-
cuntis, & ad Eclipticam perpendicularis , arcus inquam ille

inter Lunam & Eclipticam interceptus, metitur Lunz ab Ec-

Cirnli 2o Jiptica diftantiam ; feu Latitudinem, & idcirco tales Circuli
sndmem ad Eclipticam perpendiculares Ciresls Latitudinum dicuntur,

qui? & Latitudo Lunz, cum maxima cft, utin £ vel ¢, 2qua-
lis eft quinque gradibus cum otodecim minutis primis ,

eltque illa Latitudo menfura angulorum ad mnodos.

LECTIO X .
De Iuequalitate motuum Lanarium, de Lune facie ,
ejufque Montibus & Vallibus.

Lens insr- Stronomorum obfervationes teftantur , Lunz diftantiam
bitd b i Terra multum variari, & punc propius nobis acce-
picamere- dere Lunam, nunc longius recederes hoc ideo fit quod Lu.
. na non in Orbita circulari, circa Terram fertur, in El
[Q' ;ru. 17. lipticd, qualem reprafentat AsPD, cujus focorum al.

%% terum tenet Terra, & Axis Ellipfeos major a» eft linea Apfi-
dum; Tc Excentricitas, Pun&tum A fumma Apfis vocatur
regen Apogeon Lunz, ubi fcilicet maxime 3 Terrd diftat, L’nn.‘

Persgers, UM P ima Apfis , ubi maxime ad Terram actedit, Peri.
geon nominatur,  Et i Orbita Lun® mon alium haberet mo-

fum
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te quam eft ca, qua in partibus afperioribus’confpicitur; in. .

tra has tamen partes quadam vividiore lumine fulgent, cz- o _TAB.XVIIi.

terifque antecellunt. Sed neque nubes ullz , unde pluviz X \\ Py 26,
Nulle ne- generantur ; fi enim effent , viderentur nunc has, nunc illas 74N -

* nunY reoinnee nhreoeres . arane vilim nnifrn occnirar® nn
b he ifoi naft lrar® annd
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Sit jam motus e:rn.bdu » feu angulus .circa s defcri
tempori proportionalis CsM,capiatur Area ase zqualis fe&tori
csm, & locus Planetz in ptoYria orbita erit », angulufque
Msp differentia inter motum Planetz verum & medium eric
Zquatio feu Profthaphzrefis, & Area acpe erit &qualis
fe&ari psym ; eft itaque Area acop Profthaphereli feu /E-
Uh Zque-quationi proportionalis. A ue ubi hxc Arca eft maxi-
ropidsr, ma, ibi zquatio erit maxima, fed Area illa eft maxima in
\ Sroinapia. o _e o
refes fost punto E , ubi circulus & Ellipfis fe mutuo fecant , nam
maxime. yleerius defcendente Planeta ad &, Aquatio fit proportio-
nalis differentiz Arearum Ace & mER; feu Are® Garm;
fit enim v locus puntti ‘Pefiphcriam circularem quabili-
ter defcribentis , & erit fector csv zqualis Arez Ellipti-
- €® ASR, unde ablatis {patiis communibus , erit Arca ace
dcml!)t:l Arci r Em zqualis fe&ori vsm, feu quationi.
In Perihelio = coincidit motus xquabilis cum motu vero,
nam cft femicirculus ¢ EG xqualis femi-ellipi A Es.

Poft deceflum Planetx 3 Perihelio 3, ¢jus motus motum
medium femper antecedet ; fic enim angulus sz tempori
proportionalis. Capienda eft Area ssy zqualis feftori sz,
& erit v locus Planetz in fua orbita ; unde angulus nsy

vt velsd. Major erit angulo Gsz, & Area ¢sy L @qualis erit fefto-
1. o o i ZsL, qui /Equationem defignat, & .ybi Area cay L fit
—_ maxima, ibi xquatio erit maxima , fcil. in pun&o r, ubi
circulus & Ellipfis fe mutuo fecant. In A velocitas Plane-
tz et omnium minima , ob diftantiam sA omnium maxj-
mam , deinde continuo crefcit Planetz velocitas , manet
tamen velocitate media minor , ufque dum ad & interfe
i Plene. StiONem circuli & Ellipleos pervenit Planeta , ubi ejus ve
1« »elocirasJOCItas angularis fit mediz zqualis, quod fic oftendo. Cum
fiveeita- Planeta eft in £, fit pun&um medio motu in circulo' ince-
,,..m.“ dens in m, fintque Arez circa s codem tempore quam mi-
nimo defcripte nse, & feftor 1sm, erunt illz zquales,
unde bex s zqualis 1mxsm, quare ob sw, Es 2qua-
les, erit arcus Eb= arcui 1m, & angulus »s & zqualis an-
o o gulo 1sm, ad punttum itague E cft velocitas Planctz an.

oms, | gularis zqualis velocitati mediz. exinde defcendente Plane-
' ta
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motus ratio habenda cft. Et motus Preceflionis Lquine-
&iorum motufque Apheliosum, (qui quantum conftat peo-
terquam in Luna {unt omnes xzquabiles,) pro fingulis An.
nis ; Aonorum Decadibus , centenariis , & millenariis func
imiliter computandi , & in Tabulis difponendi , ut pro
dato tempore habeantur diftantiz fixarum & Apheliorum ab
Aquio ¢ io. . ' , T

is adjungunt Aftronomi alias quoque pro Tingulis Anos
maliz mcdigu gradibus Tabulas ’q quibuspanomalic vere
correfpondentes habentur , & computari poffunt per me-
thodum 3 nobis traditam in Leltione de folutione Proble.
matis Kepleri, i minuta & fcrupula fecunda adjiciantur me»
diis motibus, capienda et differentia inter Anomalias ve.
ras uno gradu i fe invicem diltantes , & elicienda eft pars
proportionalis addenda Anomaliz Tabulari proxime minori,.
aut ab ea fubtrahenda.

Pro Solis Lunzque motibus vulgo computantur Proftha-
pherefes feu Aquationes , qua funt differentiz inter Ano-
maliam veram & mediam. Hz ab Anomalia media vel fub-
latz , vel eidem addicz , prout Plageta faerit in prime
vel fecundo Anomaliz femicirculo, dant Anomaliam veram.

Ex notis Aphelii, Nodique locis, dabitur.corum diftan~
tia, adeoque ex data Planctz Anomalia vera, dabitur ¢jus

oArgwmen- diftantia 3 Nodo , que Argumentum Latitudinis dicitur.

m Lt Per quod & calculum. Trigonomerricum , - facile innote-
fcit Ylanetz Latitudo centrica , ejufque diftantia 2 Sole
curtata, qu eft diftantia inter Solem & re&tam 2 Planera
ad planum Ecliptice perpendiculariter demiffam. Atque
hac ratione locus. Planetz centricus , Latitudo-, & i Sole
diftantia calculo invenivntur. Quibus inveltigatis poffumus:
locum Planetz Geocentricum feu’ & Tellure vifum bac ra-
tione exquirere.. . |

Inyveniendus eft primo:, locus Telluris in- Ecliptica & So-

@alealasle-le, vifus 5 ejufque 2 Sole diftantia ; item locus Planerz He-
e lioceniricus ,. iariwdo » & diftanria.curtata. Sit TCF or-
nee.  bita Telluris , in qua fit Tellus in T, Ap& orbita Plane~
;‘fg*," 4 &, cujus locus fit p, & s Sol , sy Nodorum linea. BFix.
A3 3. o

F

PLANETARUM THEORIIS. 4g

Planctz loce demittatur ad Plaoum Eclipticz normalis re-
&a »3, duta s» & produlta occurret Ecliptice in loco
Planetz ad Eclipticam reduéto , qui locus , ex date arcu
p N, & inclinatione Planorum orbuz & Ecliptice darus
Sed datur locus Telluris & Sole vifus , adeoque dabitur
differentia locorum Terrz & Planetz , feu angulus Tss
qui Commutatio dicitur. Deinde in. triangulo Ts», datur
T3 e% Theoria motus Telluris , & s» diltantia Planetz 3
Sole curtata , quare dabitur angulus sT 8. Elongatio Plane-
tz i Sele, feu arcus Eclipticz inter locum Solis & Plane.
tz locum interceptus , & T 8 diftantia- Planetz 3 Tellure
custata. At datur Solis locus , oppofitus eft enim loco Ter-
rx & Sole vilo ; quare dabitur locus Planetz in Ecliptica &
Tellure vifus. Praterea in duobus triangulis retangulis
258, T, clt Tangens anguli pss ad Tangentem angu-
i pTo,ut Ts ad ss, fed ut T8 ad se, 1ta finus Tsp
anguli Commutationis ad finum anguli Elongationis s T 5.
Quare erit ut finus anguli commurationis ad. fioum aeguli
Elongationis , ita Tangens- Latitudinis Heliocentricz , ad
Tangentem Latitudinis Geocentricz. Q E. I. Sic hac ra-
sione invenire poflunt Aftronomi ad quodlibet datum Tem-
poris momentum Locum Plancte Geocentricum , ejufque

Latitudinem & Tellure vifam..

Comparando Planerarum Periodos eum: ipforum i Sole
diftantiis mirabilem videmus cos ubique obfervare Harmo-
niz legem, fcil.

uadrata Temporum Periodicorum [unt in omnibus 5 propor-
tionalia Cubss diftantiarum mediarum a Sole.

Sunt enim Periodi & diltantiz mediz illz. quas exhibct
annexa Tabula.

~ Periodi . Diftantiz mediz,.
Dies h: ! "

b 10759: 6:36: 26 94-3800:

2 4332: 12: 20! 2§ §20110-

d 686: 23:.27: 36 152369,

o] 365: 6: 9: 30 100000

? . 224 162 49: 24 72333

2 B7:23: 15: 43 387100 Pl
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Planetarum Diametros veras , & magnitudines , eos cum
Sole ¢comparando , optime determinavit illuftris Mathema-
ticus Hugensus , in Syltemate fuo Saturnino 3 idque metho-

do fequenti. .
Docuit nos novo fuo & Divinitus invento Syftemate Co-

pernicus , quamnam inter fe proportionem fervant , fingu. .

loram 3 Sole Planetarum diltantiz. Apparentes vero co-
rundem diametri, quanto aliz aliis majores funt, Telefco-
pii ope innotefcit , collatis ergo invicem rationibus utrif
que, tum diftantiz, tum magnitudinis apparentis, vera in-
de Planetarum ad fe mutuo nec non ad Solem magnitudo
cognofcitur , per principia in Leflione prima 3 nobis ex-
plicata. - R

Et ad Saturnum quod attinet primum , Annuli cjus dia-
meter , quum in minima 3 nobis diftantia , comprehenda-
tur angulo 68 fcrupulorum fecundorum, talis enim ad fum-
mum reperitur , cumque minima h@c Saturni diftantia fie
ad mediocrem Solis diftantiam fere ottupla, fequitur ,
tam propinquus nobis fieret Saturnus quam Sol in diftan.
tia mediocri , apparituram tunc Annuli diametrum ofu-
plam ejus quz nunc apparet , hoc eft 9': 4". Solis autem
diameter in media diftantia eft 30': 30°; ergo revera , ea
erit proportio diametri Annuli Saturni ad diametrum Solis
%u:e 9': 40"y ad 30 : 30"; hoc eft, fere quee 11 ad 37.

iameter vero Satarni ipfius, ad Annuli diametrum fe ha.
bet ut 4 ad 9; hoc eft, fere ut § ad 11, adeoque ad dia.
metrum Solis ut § ad 37.

Jovis diameter cum. proxime nobis adeft , 64 fcrupula
fecunda comprehendere videtur, cumque hzc ejus diftantia
fit ad mediam Solis diftantiam ut 26 ad 5. Si fiac ut § ad
26, ita 64" ad alivd , invenientur §': 35" amplitudo angu-
li quem obtineret Jovis diameter , {i thm propinquus nobis
fieri intelligatur , atque Sol in diftantia mediocri. Sol au-
tem hic apparet diametro 30': 30". Ergc;Jovialis diametri
ad Solarem proportio erit, que §': 35”5 ad 30' 30" hoc cfty
paulo major quam 1 ad §i.

Venus cum Terris proxima eft , non majorem fubtendit

an-

’

.
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an%u!um quam 8¢ fcrupulorum fecundorum. Eft autem
diftantia h2zc Veneris Perigea , ad mediam Solis i Tellure
diftantiam circiter ut 21 ad 82. Ergo'fi apud Solem Ve.
nus confifterer , appareret ejus diameter duntaxat 21”": 463
unde conftat ita effe diametrum Veneris ad Solarem ut
.21":46," ad 30"}, hoc eft, ut 1 2d 84.

At Martis diameter Terris proximi non excedere 30" de-
prehenditur. Unde cum diftantia Martis minima fic ad me-
diocrem Solis , ut 15 ad 41, colligitur ratio diametri Mar-
tis ad diametrum Solis, ea qua eft circiter 1 ad 166, unde
Mars duplo minor Venere fecundum diametrum , hac ra-
tione efficitur.

Praterea ex obfervationibus Ievelii conftat , Mercurii
diametrum ad Solis diametrum comparatam , fe habere ut
1 ad 290.

Terre magnitudinem ad Solem comparatam diverfi au-
&ores diverfam ponunt ; qui parallaxim Solis Horizonta-
lem quindecim fecundorum fingunt, Solem d Terra 13740
femidiamerris diftare volunt, quo pofito diameter Solis erit
ad diametrum Terrz ut 30": 30" acfx;o"; hoc eft, ut 61 ad
1. Sed elt argumentum probabile , quod hanc proportio-
nem paulo majorem facit ; nempe quoniam Lunz diamcter
Faulo major cft quam quarta pars diametri Terrz: fi paral-

axis Solis ponatur quindecim fecundorum , ficret Lunz
corpus corpore Mercurii majus ; Planeta fcil. fecundarius
primario major, qued concinnati Syftematis Mundani con-
trariari videtur. Ponatur itaque Terrz femidiameter & So-
le vifa, feu quod idem eft, Solis parallaxim Horizontalem
10 fecundorum; unde Luna minor erit Mercurio, ac prove-
nit Solis & Terra diftantia plus quam 20000 femidiametris
Terrz ; & Solis diameter erit 9s; vicibus major Telluris
diametro; cui proportioni convenit in prefentiarum, aflen-
fum prabere , u{quedum per obfervationem Veneris in So-
kis difco vifz, quod Anno 176r. continget , de eadem céra
tiores fimus fati. Eft iraque diameter Solis ad Planetaramy
diametros 5 in ratione qua fequenti Fabella exprimntur.

Dia-
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Saturni 137
S]ovis 1 1181
Diameter Solis eft ad ) Martis at 1000 ad 6

diametrum, Terrz S 9
i Veneris S 1z
Mercurii 4 -
Adeoque cum Sphara fint ut Cubi 3 diametris
Saturnum 2§71353
Jovem g §929741
erit Martem ut 1000000000 216
Solad chﬂurcm S ad l 343
. Venerem 1728
Mercurium 64

Hinc fequitur , Solem omnes Planetas fimul fumptos,
plufquam centies & fedecies magnitudine fuperare ; Satur-
nus autem quadringentis vicibus eft Sole minor. At quan-
titate materiz bis mille & quadringenis vicibus ei cedic.

Fupiterre. Jupiter Planetarum maximus plus 160 vicibus Sole minor
fawes = eft, at quantitate materiz , ¢jus partem milleimam trigefi-
neias fimel mam tertiam non adxquat 3 at ferra noftra fi cum lgzle
Somptes . cOmparetur , minima res elt , & pundi fere inftar; nam tre-
wejuparar, Centis millenis vicibus eft illo minor. Praxterea comparan-
do Planetas inter fe ; ex his rationibus conftac , Jovem reli-
quis Plagetis omnibus {imul fumptis majorem exiftere. Ter-
ram autem noftram plufquam 2000 yicibus fuperare , fed
& Stella Veneris quinquies noftra Tellure major et. Sunt
tamen duo ex fex Planetis , Mars fcil. & Mercurius , quos

Tellus magoitudine fuperat.

LecrTi1o XXVIL
De Planetarum Stationibus.

SI Tellus quicfceret, in co orbitz fuz punfto nobis fs-
re appareret Planeta inferior feu Soli propior , ubi redi
& Tellure ad Planetam duéta, ejus orbiram tangit. Nam
cum Planeta citca illud pun&um verlatur i Terra quiefce-

set 5 reftd ad illam accederet , cjufque mptus vifibili dl'c{;
. au
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nullos , vel ‘certé omnium minimus. - Similiter fi Planeta
ior, vel 32 Sole remotior quivis quiefceret , .is ¢ Tel-
lure in orbiti fui delata fpefatus ftare videretur , ubi re®a
¢ ‘Planetd ad Terram dua Telluris orbitam tangit; at quia
tam Tefra quam Planet continud circa Solem moventur , Planets ia-
uando Planeta inferior in re®a tangente ¢jus orbitam vi-,’,.‘,'ﬁ:,::‘,',,
etur ,tunc etiam motus Terre interea fatus locum ejus vi- quands »i-
fibilem mutabit , adeoque nondum Atare videbitur Planetas " o o
ficuti ob fimilem caufam ,quando Terra in Tangente orbite jus .
oz per Planctam fuperiorem tranfeunte reperitur , feu dum "™

percurrit arcum exiguum qui cum tangente illa feré coin-

-cidit, Motus tamen fuperioris Planetz interea faGus , ejus negee o™

locum vifum mutabit. Adeoque neque Planeta inferior vi-perrer iie-
mera flare

detur ftationarius , quando confpicitur in re&a qua tangit 7"

-ejus orbitam. Ncque fuperior ftare videtur , cum eft in};.. n re-
4 vidcatdy

re&?i quz tangit orbitam Toer® , & per Terram quoque,f "
‘trantt, : wrbitams
At cum Planetx omnes nunc dire&té incedere , nunc re-7r<
trogredi videntur 5 necefle eft ut inter motum progreflus &
regreflus , quiltbet Planeta fiat Stationartus , & eundem in
cxlo locum per aliquod tempus (licet illud fic-exiguum )
confervare videatur 3 eundem autem locum in czlo vifibi-
lem cbtinet, quando linea Planetz atqbe Terrz centra con- Qe
neltens ad idem celi pun&um continuo dirigitur ; at recta Pler®
illa ad idem czli punitum dirigitur , quando (ibi parallela zeiwr,
manet. Nam retz & quibufvis orbitz ‘Telluris punétis fi.
bi parallelz du&te , ad eandem in czlo ftcllam diriguntur:
Htarum enim lincarum diftantia refpeétu diftantie {tellarum
evanefcit.
Ut itaque inveniantur Stationum punta , inquircadum
erit , ubi linea in qui videtur Planeta , & Terrd , fibi g;ral-
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