


8 Y
ﬁ‘[_"_j-u—‘ Gi

ﬁ I_‘r E:[i:(.

® & {7

PR =
Kﬁﬁ JEPLYE
IR
Ak

£

E’f |1t 'fﬂJAE

=S

® I B B 2

A\'—_‘

Fljal

<_.

B 2

,' A K a

22

i) 2
[i[_l_ ,}jtﬁ/ S P

A s P a

=
7




v B star
& = | planet-€ wanderer
> M W"E 7 ‘direct motion

| ) ., :
e ?'F B (retrograde motion)
-~.___'_‘E° i ~ Feb. 1,
: .2010/ [ ET
Jan 1, 2010
2010 -
e 1’\,. ) & o GEMINI
'+ 2009~ —* [ SY *=——2010 \
T e T e ORI e e
2010 2010 \ ’ 201;}_,- '.,200‘;19 /- 2000 e ngu;
CANCER \ /
HYDHA L . \ Ta i :

Diis::J::'rf;lg the Universe, Seventh Edition ! }\A E:[ f{\\?z O O 9 __I&AF 1 2/2 3 f_-i U 2 O 1 O _ﬁp 3/ 1 2]':[{/ E@ﬁ |”;:

i 2006 W.H. Freeman and Company




(& Py e g (geocentric)

=)/

w5l | (heliocentric)

Nicolaus Copernlcus CR/F I 5 A A Al

L

EL EE[J%\A[ ’ l.i[.ljf‘_1r

Ak
R

R '-E‘J\Bﬁ e L e 2
A I 3 SR

B R

.
]
o ':_,;ﬁqgﬁ
\
L]

BUERE I
> FEEE

P




10/12



AST100 HWO061005

I:Il~2g@g5

O34
I:I

")ﬁ"

2% Aﬁfﬂ = i 284

J\f[lx ﬁl :‘?T*!\ ’ T %&'T%_T\
k,ﬂ PRl RV HEAL i
4 S

AIF
http://www.sti.nasa.gov/tto/spinoff.html




(parallax)

=5 (P |




Tycho Brahe ( @

® 1572 &+ FIJ;LL S TR S Cassiopela
Qi Pﬁ“ e BN - F 5 My

i

RSSO S R 7 fﬂ@ﬁu ( & Aristotle »
Plato rrm A ) E ERLE - )
iﬂﬂﬂ T {5 L JMTI
s L% = 224 Tycho Brahe EITU YLl T IE

ﬁﬁ\lp[ J VR g RO R

(parallax) - a\aﬁ%‘ 2 E Brahe WIP%Z{E‘@IFF

b2



http://images.google.com.tw/imgres?imgurl=br.geocities.com/saladefisica3/fotos/brahe.JPG&imgrefurl=http://br.geocities.com/saladefisica3/&h=339&w=240&prev=/images%3Fq%3DBrahe%2Btycho%26svnum%3D10%26hl%3Dzh-TW%26lr%3D%26ie%3DUTF-8%26oe%3DUTF-8

Apparent Actual location
[:E’lchtiiﬂ:] ) Il_!l-;.,:ﬂli{'lﬂb l_!IF ._-" uf SUPFHETTIONY A

sphere | supernova

e
v /. Proposed location

,.". of su PETNOY A

12 hours 12 hours

larer \\ ,-'H later \ ;r




e -}l rJriylFEJIDAﬁll:_pirJr 1572 =F T £2] , /& *
N = gl?@’%@l

@ Brahe #* 1576~1597 iP “‘J e
'jE:lF”', E TR 17 > A 1601 ?F)ff
J[HE% B *‘\E? f@ A P UEUE«WHH\H
Johannes Kepler (] } &)

lL'L' —




Johannes Kepler

A B R 7 AT < 1 AT L
A CF L R

1. 7 B A [ PR BAPeTE Y = S0 R A

BNl e SR




2. SEFEGE SR MRV S AR ]
ST [l 174




= B g TRE Sy T ﬁEl wﬁxﬂﬂj—' /)
() == ORI o sk = )
(EF R 5 T




§ | ELEE IEIEE T Tycho Brahe*ﬂ“'yﬁ”‘ggu
%'ﬁ'ﬂeﬁvl i?n RSB RS
R
M%WT% %F%W@*ﬁﬂ%r%ﬁ

i (AR
frér*u%“ﬁfﬁﬂw@ JEIRIES= ATt

R 1 B BTN AR




Galileo GalHdel

e EI}'E\ = 1A g P " O e
&/ I[F(JE 1A I SRS BT Y g
I ISR lﬂﬁﬁuz[ﬁi g 7
By (PR e
e+ R j:TP MR 7 £ Galileo moons
i
Al

(or satellites)

@ SF ML |- PR




Issac Newton g

L]

— g - e
— VORI PR Iy B

— R T
bl |H#0§EEJ[J35%‘JDE/ (B u s A A




3

€D g

(force) -

et

{EUAT

(acceleration) ——

FRUPS HiFE [l g

|




7[47[[5\{% [—t, i g JISWEJ\TE“IF[}j}'[JxFJu
A@ﬁr’r ol St T —Q»:F(;[ﬁ—‘_j[[ !
}Ljﬂ‘j;i— [ |
e 7 E./I%ET I:IS‘ATE?]*‘}'[J\FJ" ; %:E’H\FU J1E]
A ﬂ LAVl 81 A Bl
} o EIE‘/[UISFT JEI;EL}E@}[J\JU ) —3»:%[@_1\F[fj

@ (ed #/ﬂ@’rpj LE)
@ &l :éfl ) /{ELE[ [ ‘ “:—h—:’f B —JDA@EB
—




3

R RS S AR [, B e & T
SRR T > T P R e

FiE 3= (TEIA) x (FTEIBON (PREE) 2
il b g | A R
% B SEE M > 3]
> P
> R EESRHN] (2 ) SO







1 ffﬁ%ﬁjﬁﬁ&“ﬁ = (ellipse ; [E117
circle FURLRRIARE ) FuELl | 91 > wdp Ve

ET I
parabola ( )~ hyperbola ( )

Hyperbola

Parabola

Parabola ”:.'ptri‘.lnh]




ANY POINT
ON THE CURVE ——_,

DISTAN

Ellipse From a
Conical Section Major and Minor Axes

ELLIPSE -

CIRLULAR BASE OF GONE Semi-major and Semi-minor Axes

http://www.jpl.nasa.gov/basics/bsf3-1.html



® 5 T RLK SRE o/ Y A
Goes
® RN EIPISHE BB S I BaSRT 2B =
il
zm;ﬁ AE.P J@l IJJJ[/—_A] ’[#Fx F[ Jﬁl IJJJ =
32BN AHTHET 43/

_L

\
\




o [ EE |lgh

L &l[—rE/

L

I /«T*Elélﬂlm E S~ N

['ﬂjf\ BEJ/ 2L, Elgzizqtgi% F &iﬁ

(7 precessmn )
e T‘T‘TE_:I JIE‘L[EZI ) ( l

2 g

® PUitig 26 000 T@Eﬁk 5!

e EIE ~ 17 =" Polaris ==
a2 P 2100
= 2 :Er:s'zf_rZ




To Polaris

23.5° |
_— >

Precession :

\
Q/’ Precession

l
[
I
| |
l
I

&
=
ra
m
g
=
4]
)
-]
]
)
=
L
5
.
=
n
]
=]
&
=
9,
=]
=
2
=3
-
o
g
=
-
m
m
-
=
=
[{=]

http://spot.pce.edu/~aodman/cycles/precession:jpg



33,1\45000@*’ Ejg iy, £ Draco B
A 1% hub *5{73/ kF“f@Eﬁ
013000 = %7t K LT B

.'- - ) 1- !-". = L -
L] e e [ ] B
L] ‘ & - : ™
L A
--...--l ™ : 1 R,
' me 5. 100 AI] . B R
S i) ooy ZR000AR Tra e
27 ; e, e CASSIOPEIA
S ik
. CEPHELS
[ ]
L ] - "'
£ Caroli [YRA *
IT r A s Alkaid o'
L ]
dtlizar 14000 AD i
"'-:I'|' " \ ] . EFI':II Lic: L .
Faloth  #7hhan * b 7 .
i ! : 15000 AL y 2000 A
* " pracO #
L] -
L]
Path of north URSA & @ » R
o Celestial pole MIMNOR
- 1000 BC
L ] & u
HEERECTILES
5000 BC 3000 B -
* CORONA ..
1 BOREALIS * L—a L »
: L i = g URSAMAJOR g

I. - ™






T iy TR
Eﬁ}%’ NTEPEE 5 S5 T
L 2

EF)

2 PHE IR IR
SRR f i [k f
i fl Pl 2







ﬁl EFI p J?ﬁf%[&&l

E’[Jﬁg , El‘!:’_i?t
&I 41

il

1979+ ==21999
_',:.F :_[/ FIIEIIEJ ’ %[E‘
E’[ FE = R

[{E=Zumlbe

(HASA / JPL}
Jeff Bytof and Alan ChambeHin




Orbit of Pluto

Jupiter

Uranus -

E - k

Neptune -
Saturn “ELM

Pluto

B RS
2006 8

L




	萬有引力與行星華爾滋
	你覺得呢？
	從「地心說」(geocentric) 到「日心說」(heliocentric)
	視差 (parallax)        從不同角度，看到東西不同面
	Tycho Brahe （第谷）
	Johannes Kepler （刻卜勒）
	Galileo Galilei （加利略）
	Issac Newton （牛頓）
	地球的形狀
	地軸的指向
	Q: 哪種天體為拋物線或雙曲線軌道？

