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Q: thIXKEIB&E

0=

O &)F &l ?

H

EREMA  TEMEAE?
& %% (educated guess) ?

I NEfdrs2 (HER) HyE

A2 : ﬁﬁﬂilﬁlﬁ— K> 5

WENY

ﬁiﬁ iﬂjﬂi Vi3

=4 (6.5x108)3x5
=4x300x10%*x5
=6x10%"gm =6x10%*kg

Actual values: R=6371 km, p=5.52 g/cm3, M=5.972E24 kg

— ? = (6500 km)3 (5 g/cm?)



Q:LL BB RBI A HE © EZE
B SOBES/DE?
100,000
1,000,000
10,000,000
100,000,000

:590!\3!4@

i R - R Y
BERIIE ? B 2

@Tﬁ Sl




=

I5FfE] = R+ 2R
Commercial jet planes, speed ~

or 1000 km/h x 24 h/day x 365
~ 9 x 10° km/year ~ 107 /X B/

~800-1000 km/h
d/year

|—a

Distance ~ 4 light years = 4 years X 365

days/year x 86400 s/d x 300,00
~ 4 x 1013 km

0 km/s

= . HBFE ~ 4 x 1013/ 107~ 4 x 10° year
FEEE ~ 4 x 365 X 24 x 60 x 60 x 300,000

LE 122X ~ 1000 x 24 x 365

OHFRE] ~ 4x1013/107~ 4 x 10° year
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Measuring the Sky

s BRI — o - 2 W@

1 astronomical unit (AU) = = H = \\ , /
=149.6 x 10° km N -

4 T A B

HIER B - 2o e

1 light year (ly) £ & (EH)
=9.460 x 102 km ~ 6x 104 AU

. & R AVERfY
1 degree = 60 minutes of arc (arcminutes) = 60’
1 arcminute & 4 = 60 arcseconds = 60" & )







— & #» (one arcsecond or one second

ofarc) % X (V) WAK?

s —ERTSHRELS D ?
- WEFH  EFFLIUHEKR > ®RALZA?

- ELEWERBEE > LITHRNEKAZET
25 177




E 1 # %36 (parsec,
pc) sEREz % 01 AU
REW&A/LAD

AU 1 pc ~ 3.26 ly

[

B
N Earth’s orbit

Distance: \
1 parsec

1 pc = 206265 AU
(3.26 light-years) \ ~2x10°AU

0 |«——_Angle:
\ | arcsec” = 1
At a distance of 1 parsec,

a length of 1 AU subtends
an angle of 1 arcsec.

1w rad = 180 deg




— & #» (one arcsecond or one second
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2 cm X

2x10° > 4 km
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Q: HEH T/ LWKE
(AZE) FAIX

(moon illusion) ?

http://domino.research.ibm.com/comm/pr.nsf/pages/news.20000103_moon_illusion.html
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http://www.physics.capcollege.bc.ca/stan/why_does_flux_sunlight_vary.swf
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Sidereal Time (g E2HF)

Time as measured by reference to the stars

= hour angle of the vernal equinox

= right ascension of stars currently on the
observer’s meridian

Solar Time ( &X[&HF)
Time with respect to the sun
= hour angle of the sun plus 12 hours

apparent solar time = true sun, irregularly
mean solar time -=> for timekeeping

Solar time loses about 4 minutes a day against
sidereal time; a star rises 4 minutes earlier a day
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wp_chen/essay/time.htm
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(local time)
= Universal Time
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The date line
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Western Date
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Earth's Revolution 3 3 2 #&
Earth _ -
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Zenith  North celestial pole

P ERRY " 48~ T st BIRER
= | 7% & | (right ascension) »
rﬁ*ﬁé‘ | (declination)




North celestial pole

Autumnal equinox x
Fh A aae) Summer solstice
- 2310

Winter solstice

Celestial equator Vernal equinox

EE lE South celestial pole % b = Bk R 4=l
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Abbreviation: Leo Pronunciation; LEE' oh
Genitive Form:; Leonis Genitive Pronunciation: lee OH'nis
Description: The Lion Sky Database: Constellation Labels




Leo-Leo Minor
Finder Chart

Scale 5°

Educational
Chart
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[ Eastern horizon
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Eastern horizon

For constellation maps see
http://www.hawastsoc.org/deepsky/constellations.html
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Using Orion as a SKky Guide
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w=iE T _E (zodiac sign)

L3

astronomy (% < &) vs astrology ( & & j#F)



Table 1-1

.The 13 Constellations of the Zodiac j(ls% -;E:-g %

Constellation Dates of Sun’s Passage Through

Pisces March 13-April 20 ?’L%]-B{EE‘@
Aries April 20-May 13 ) EEIZ%,%

Taurus May 13-June 21

Gemini June 21=July 20 @.’?ﬁ’i\_‘ E?&

Cancer July 20-August 11 }'T(‘_[: @j{

Leo August 11-September 18

Virgo September 18-November 1 /J\x H g j(

Libra November 1-November 22 H 5% 3

Scorpius November 22-December 1 Fﬁﬁﬂ%mﬁ
= Ophiuchus [P A% December 1-December 19 Faﬁ-éiﬂ‘ﬂzx

Sagittarius December 19-January 19 l=_l
Capricorn January 19-February 18 =
Aquarius February 18-March 13
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Zenith

Celestial equator North
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pole
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Sept. 22

Horizon
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At 35° north latitude:
* the north celestial pole is 35° above the northern horizon
* the south celestial pole is 35° below the southern horizon



Summer Milky Way

© 2006 Jerry Lodriguss
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Winter Milky Way

Wang Wei-Hao
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WOE2007

224834 Steflarium 0.9.0 (Earth, Guereins @ 83m) FOV=195° FPS=

A nice night-sky simulator
-- Stellarium -~ -

| http://v\AN"W;steIIarium.org/zh/
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44.56
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north celestial pole north celestial pole
l

’ ; zenith . )
This star is —————— ¥ This star is

circumpolar and never seen.
is always visible.

celestial
equator

This star is » X This star is 4‘ ,
never seen. circumpolar and . < g .
V is always visible zenith
I

south celestial pole south celestial pole

Copynght © Pearson Educabon, publishing as Addison Wesley

http://hal.physast.uga.edu/%7Ejss/1010/ch2/3fig2-11.jpg
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north celestial pole
l

Cdec = +60° ¢

wc = +30° /

celesti:
:, al eqUx’:?Io,

south celestial pole

Copynight © 2004 Pearson Education, publishing as Addison Weslay

TF AHRE

North celestial pole
appears at zenith.

I
- ,,_,,7 Any star circles the sky

»
dec = +60° — / daily at an altitude

equal to its declination.
SJec = +30° %

S p A S

Celestial equator
dec = go circles the horizon.

south celestial pole
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zenith

north celestial pole
mendian

north =TT R d south

celestial N— —< O el — S celestial
pole + pole

south celestial pole

Copyright © 2004 Pearson Education, publishing as Addison Wesley.
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north celestial pole

I
dec = +60° T
S —— up

“‘%E dec.= +40° ’,;’

-

- —

\ -
*géi;;ﬂesﬁalquéﬁl’

south celestial pole

Copyright © 2004 Pearson Educetion, publishing as Addison Wesley.
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E) AR ~ B F)sX AP 23694
> 2 240 H %

Greenwich

, Rome:
" latitude = 42°N
longitude = 12°E

prime
meridian

line of
longitude

Miami:
latitude = 26°N
longitude = 80°W

latitude

Copyright © Pearson Education, publishing as Addison Wesley.
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Summer Solstice

sunlight

sunlight

Spring Equinox

Summer Solstice

Fall Equinox

© 2006 Pearson Education, Inc.. publishing as Addison Wesley

Winter Solstice

sunlight

sunlight

s

Winter Solstice

Not to scale!




« % 4 (vernal equinox) ~ & & (summer solstice) -
# & (autumn equinox) ~ * I (winter solstice)
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http://spot.pcc.edu/~aodman/cycles/precession.jpg

Earth’s axis of |:otat|on/:,
changes direction
(precession)

Gravitational pull
of the Sun
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