Tue RaseEs o THE Moon

Moon

Earth

THE Moo REVOLUES AROUND TUE

Eret AS TuE PRt REVOLER
AROUND TuE Sun.,

~ TUE. ORRITAL PERIOD OF THE
Moon REGTIVE TO Hived SRS
(R0- ALED SIDEREAM._ PERIOD ) R
ABOUT  27.3 DAYS | OR JUST UUDER
A MONTH .



TTrE Moown's oselt 1S TIFRED
AT AROUT 5° REWNTIVE T© THE
EC i PTIC .

For HALE & HONTH HME Moon 1S
AROVE HE ECLIPTIC AND FOR TUE

OTHER HALE [T (S RELOW THE ECLPTIC.

TuE poiNTs WHERE THE Moon PASESR
THROUGH THE EARTS ORRITAL PLAYNE
(L2 ARE OLED NoRER . Ir e
LINE OF NODES DoES NOT RINT

ToWARD THE SON THERE (S MO CHANCE
THAT THE Moon onN ECLPSE THE SUM.
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Sun QO

Plane of Earth’s orbit

Full moon, lunar eclipse

Eclipses and the line of nodes
Seeds, Horizons, 3rd ed., Fig. 3-23; Foundations of A:

stronomy, 1990 ed., Fig. 3-19

—\_\-\E. PHASES oF TE Moeon REFER TO
DIFFERENT AMOONTS OF TUE ILLUMINATED
SURFACE oF THE Moo THAT wWE CRYERUE:
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VWaning gibbous

3rd quarter

Waning crescent
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LUnAR PHASES AT SUNSET

(—THE FIRST TWO KEEKS OF THE S/LE )

The first quarter
moon is one
week through its
4-week cycle,

Gibbous comes
from the Latin word
for humpbacked.

adnOUS
The ful moonistwo g‘f‘-‘bo
weeks through its \NB"‘\
4-week cycle.

? Full moon : o = ~New Mdon K.invisible
rises at sunset v ¢ Y nearthesun

West

East

& 2005 Brooks/Cole - Thomson

1Y =y C7CL;E OF PHASES REPESNTES

COo-CALLED S:/wac PEE(OD>.

W‘ENM ThHE
- LUNAR CALEMNDARY, BASED ON SYAODIC

RERIOD . ’




Plane of Moon’s orbit
Favorable for eclipse Plane of Earth’s orbit Unfavorable for eclipse
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1r ™ME LUE OoF MODES DOES NOT POINT AT
THE SUN ; THE SHADOWS HISS AND THERE

ARE NO £CLIPSES AT NEW MOON AND FULL.
MOON .

WheNn TUE LINE OF NODES ROINTS AT THE
SUN ECLPSES ARE. POSSIRLE AT NEIWY
Hoon) (SOLaR) AD FLLL MOON (LUUAR).




THE Moon's oralT wEEP NEQQL.y THE
SAME DIRECTION ©OF TiILT AND HENGE
THE LINE OF AonFES WEEFS NEARLY
THE SHME DIRECTION. A A RESLY T
ABOUT TWICE A YEAR THE LKNE OF
NODES PoINTS AT THE SUN CECLPSE
SEASON ). EcLipsER GEne RALY OCCUR
IN PRIRS WiITH A SOYR ECLIPSE FOLLOWED
kPPRoyimn-EL_7 TXO XAEEKS (FTER By
A LUNAR ECLIFSE | OR VICE UERSA,

Heowsver ™E Moon's oneiT PREGESSES
ARBOUT THE VERTICAL To —THE BCLeTiC:
| VERTICHL

sMoon'’s orbit Angle = 5°
= e

Ecliptic /——7\
vlne Df nOdes \b

Approximately 2 years later

As A RESULT | THE LINE OF NODES

ROTATES RELATVE TO TME STHARY ONCE
EVERY 8.6 YEARS , i.E., By 3607/18.6 PER Y4oiR .



It ™«®ES ™HE Eanty

3%0%/8.6 _ 1y _ 865.25%7s~mm75
3607/ YERR 18.6 R.€
IO SWEEP THE SAME ANGLE . IS A
RESULT THE DAER oF THE £QUPSES
SHIFT EACH YEPR By AOUT 20 DAA.

1~

FOR TUS REASON (T 1S POISIALE T HOUE
R HA—My AN 5 01AaR AND 2 LUNAR ECLIRER

IN Ae7EQ-R OR 4 SOLAR AN 3 LUKNAR.
ECLPIES N A yEAR.

ME LPRT TIME THERE WERE 5 SAMR
ECLIPREY WP In 1935 °

Jow 5, Fea 3 June 30, Yy 3o, Dec oS

C———

e NEXT TME THERE WILL RE &S
SOLAR, Ecu'PE% R IN 2206

a0 | Jous 7, YUL7 7, Dec. || Dec. 20




Tpe TYPES OF THE ECURES

O O

Total Eclipse Annular Edipsi_a.. |
e R, T Umbra /Jw
S . Penumbra
sun Moon 5 =
Partial Eclipse

Al ocBSERVER N UMBRA (ToTAL SHAROK)
Wit OBRSERVE THE OTAL ECLIPSE.

M) oRSERVER N FENUMRRA  (PARTIFL
SHADOW ) will ORSERVE A PAeTiAL FCLIRSE .

Ay OBSERVER AT ANTUMBRA WiLL OBSERVE AN
ANNULAR. ECLPSE .
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Emtm/'s KHONPHERE
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ROE Oy A CLEAR DAY o

white light
direc ﬂ'r fmrn
the sun
blue sky from

scattered li gh*r




“THE LONSER WAVELENGTHS _ SUCH AS

RED | AMRE NOT SOAFTEREDN OUT, BUT

AUD DIRECTED AT THE Moo . st

- oF ™ME Moon Bk © Fepm™.
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e Moow's UMRRA AT THE SURFACE
- oF ME EserH S 269 fom winE AD

™E Mooun's RENUMBeA IS 7000 dm wibE.

HE ORBITAL SFEED OF ThE Moon

iR 2,400 ki /1 AND TS SHADOW RACES




ON THE SURFACE OF THE BARH . WE
CaRTH SPINS N THE SAHME. DIRECTION
WITH “THE SPEED ON THE EQUATOR
or | 670 km /bh. WE NET £E£EECT
IS THAT THE TOTAL SOLAR ECLIPSE

CAN NEVER LAST LONGER THAN
T MINOTES.
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ANMGLAR SOLAR ECLIPSE
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Partial Earth

Eclipse Visible

Umbra Antumbra

Penumbsa

Annular :
Eclipse Visible

f i
Solar eclipses ' <Ofg
2000 =12020 |
H Total
B Annular




