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l The Cosmic Perspective 4th Ed.
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In Ptolemy's model, /
the ,..-"h—, QOES «++2eeu., /
around this f‘..’.’.'un' *
circle “a 1/
1/ \x
"\

while the small /1~ “retrograde loop Earth

circle goes around ‘

fll ] ‘,.' l’,.‘." (. ::'||' |'w':-

mposite photograph shows Mars between early June and

mber 2003. The progression goes from nght to left, with

Result: planet \ etrograde motion in the middle, Notice that Mars is
follows this ==+=*=*****seu.._ . \ : d bnghtest in the middle of the retrograde loop, because

Ul g SO \ ere it 1s closest to Earth in its orbit. The 29 individual
n',{.'l"u'nf_."' 3’.‘{)1': a \ )

_ sre taken at 5- to 8-day intervals. (The white dots in a
\ sht of center are the planet Uranus, which by coincidence
N\ ' same part of the sky.)
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Apparent retrograde mation occurs
between positions 3and 5, as the A osn
mnner person (planet) passes the '
outer person [planet).

o, 2

e\

Cancel
A\
..., Follow the lines of sight from inner person
“(planet) to cuter person (planet) to see
where the outer one appears against.,
the background,. e
| 4 I
' g & T Fs
7 ; 1
Earth orbit

a The retrograde motion demonstration: Watch b This diagram shows how the idea from the

how your friend (in red) usually appears to you demonstration applies to a planet. Follow the lines of
(in blue) to move forward against the sight from Earth to Mars in numerical order. Notice
background of the building in the distance but that Mars appears to move westward relative 1o the
appears to move backward as you catch up to distant stars as Earth passes it by in its orbit (roughly
and pass him or her in your “orbit." from points 3 to 5 in the diagram).
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Dots represent Jupiter's approximate
position at 1-month intervals. Virgo /
(Jupiter not to scale.) S

Jan. 2007

Sept. 2007
Feb.2008  May 2007

a This diagram shows Jupiter s approximate position among the
stars in our sky from late 2006 to early 2008. Notice the backward
path between May and September 2007

(ir
b:

appears 10 mMove Dackwarg as You calcn up 1o
and pass him or her in your “orbit.”
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Apparent retrograde motion occurs
hetween positions 3 and 5, as the . -
inner person (planet) passes the B ./ e
outer person [planet).

Gemini

b This composite photograph shows Mars between early June and
late November 2003. The progression goes from nght to left, with
apparent retrograde motion in the middle, Notice that Mars is
biggest and brightest in the middle of the retrograde loop, because
that is where it is closest to Earth in its orbit. The 29 individual
photos were taken at 5- to 8-day intervals. (The white dots in a )
line just nght of center are the planet Uranus, which by coincidence
was in the same part of the sky.) :
QISLaNT STdrs ds £artn Passes i oy In ins Crofm (rougniy
from points 3 to 5 in the diagram).
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Summer Solstice Winter Solstice
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" the position of 8
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background of
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SOLAR SPECTRUM

DST Spectrum Poster Project (PAONET / paoDST WG) Na | (5890, 5895A)
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This image was taken by a Horizontal Spectrograph of the Domeless Solar Telescope (DST) at Hida Observatory, Graduate School of Science, Kyoto University, JAPAN
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The surface area

of a sphere depends
on the square of its
radius (distance
from the star) . . .

The same amount
of starlight passes
through each
sphere.

.. . 80 the amount
of light passing
through each unit
of area depends on
the inverse square
of distance from the
star.
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The Galactic Center at 2.2 microns

6F) £

*ﬁﬁﬁ'ﬁﬁé Adaptive Optics

http://www.astro.ucla.edu/~ghezgroup/gc/



R R D D D FRHMERIR

3FDE
fREF

1994

http://www.mpe.mpg.de/ir/GC/res_mass.php?lang=en



R R D D D FRHMERIR

3FDE
fREF

1996



R R D D D FRHMERIR

3FDE
fREF

2000



RO R D D D FRHMRIR

1995.50
S0-3 1@

SO-16
S0-24 S

S0-26 . Q0-3

S0-7

0.1FD £

® S50-20

1995-2006

—
T—43 e Keck/UCLA Galactic
S0-18 @ Center Group




TADDYHLY »i

| V2
GMm— = m—
r r
HEEIH 207
rv
M -

G



RAIROBPIMMIHAIE=IL
NED3/AE
B KISV IR—ILEEZOND



18384E10H &£ 20024E10H D & DFF]
(LB DFEEHIE
20054E3 H @ [Z D]
EOEF SRR OEF L
R N o [ dAdtdQdy

Bi5c miE B AR KRR +HEE

cor s MIERZD NS




K B H

V7 RADEER

20064 (¥m18%E) 8A2H

EAN

1

LA
i

\\\N |
. g
\ |
\\\\\\\\\ “||

\

z

ERK" BHiKX{oVE

| o EImUNNNBED
BB - IEK
ERHRBVER PO-URRD
4° IR RORERH OHHH
EV10 | | BLARE
HER MHETRECHER
RN

IER R+ RMBELEL
PV RLWSHEL PO
24° BREIRER M
R[BHHNS (WNEHER
Q1) SHM RIS HNER

BATE RN B P P IR TIRAD
FADRBOA X — B (GBI

46 N L QORI R
BUOOKHETHCRCH
R HEFORESKH
FEE0® HEQOCRE
" KESHKEBHERVE
POSHIR VIR
BREEL KERRUR
KEIEHKYEETKESR
HRRE (EJxXOE) €
®R2E
BNHERR K QiR
Bk QR v
K4S reo) (O]

NIND Q£ — AL SRR

HES

BOBNBEREL AL PO
£L BOEENNIRNIY
1 IR NRELS
= ERNEEMS0" XL
IV L4610 OB
(L +115) HNSKELY
(40" D OHOBK
BN EI0LE0E
EROEEVSAY

SRR UBEBRL O
QUBBHIRAY M~
NN KSR
(HRE" TR - SN

1 KM 40484

BRI

53) ° NN SO
WEHRAV EROMER
R NNA MR-
RO LI ORN B E
VEEROK MBS CBE
£ WRRRNISVS0EE
VOEBIHEREOMER
FRUHUSA
LEQEI1 N —QUE
8 - KBS ERIRR
(IO 18 T (K
£Q) BKRBIHEI IR
HOBNBOMOPI0VR
QLR SEQHRY
HRREEQER (%0
EINMS0°

l

L 3
L 3
17

Il fRIEDER

XETEITLALLBRELLELET,

L 3
*H
17

EHRIKITH LT IEOLER

N

;



