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Path of north
celestial pole

Figure 2-9 The path of the north
celestial pole As the Earth precesses, the
north celestial pole slowly traces out a cir-

cle among the nmt/wrn mmtel[anom i the
sky. At the bvoe..o o i



WHY SEASoNS?

* HEATINNG RBY SON IS
DOMINANT SOVRCE OFE
ENERGY .

« SUN'S TRACK, AcRess Sky
VARIES -oVER. THE YEAR,

BC AxIS Tippen 23%4°
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'o HEATING VARIES
DAY To CAY
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Phases of Planets and Moons

1. Planets, moons, Earth and Sun lie almost in a
single plane.

2. Planets and moons shine by reflected sunlight.
They are not self-luminous.

3. The Sun can illuminate one-half of the planet or moon.




Phases of the Planets and Moons
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Gibbous

0°to 90°

0O
d ) 1905

Crescent

( | 90°to 180°

S
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Phases of Planets and Moons
NEW PHASE

Earth

For a New Phase:
The angle at the
Planet between the
Sun and the Earth is
180°. Earth and the
Sun are on opposite
sides of the Planet:
night side is facing us.




‘Half’ Phase -
Quarter Moon

The angle at the planet between
the Sun and the Earth is 90°.

Planet or

Earth

From the Earth, 1/2 of the planet’s
visible surface is in sunlight and
1/2 is in darkness.




Phases of Venus

NOTE

Angle of 47° is the observed
maximuim separation between

Venus and Sun as seen from
the Earth.




Corresponding actual telescope views
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NOTE: o< always < 90°,

therefore phase: gibbous to full
NEVER half to crescent.
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® OPAQUE OBJECT

e MOON — SOLAR ECLIPSE
e EARTH — LUNAR ECLIPSE

® OBSERVER IN THE
OPAQUE OBJECT'S SHADOW

U is the umbral cone (total shadow)

P is the perumbra (partial shadow)







WHY IS THERE NOT A SOLAR
AND LUNAR ECLIPSE EVERY
MONTH?

orbit
of Moon echpses
ooy — &

no (below)

ecfipses




FIGURE 3.1

Eclipses of the sun. The moon casts a shadow in sunlight, dividing space into

regions where there is no eclipse N, a partial eclipse P, a total eclipse T, and an

annular eclipse A. When the earth-moves in the plane of the figure, observers

experience the sequence NPTPN along path.1or NPAPN along path 2. If the path
is out of the plane of the figure, the earth misses regions Tand A, soonlya partial

eclipse is seen.
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WHY CAN WE NOT SEE SOLAR
CORONA OUTSIDE OF ECLIPSE ?

— IT’S NOT VERY BRIGHT
~IMILLIONTH BRIGHTRg OF
DESK
— BLUE SKY ~1000 X BRIGHTER
THAN CORONA




TOTAL SOLAR ECLIPSES
— OF SCIENTIFIC INTEREST

— SOLAR CORONA

VERY HOT (2 MILLION K)
TENUOUS GAS FEEDING THE
SOLAR WIND

— ABOUT AS BRIGHT AS FULL
MOON .



®eTIP OF UMBRAL CONE VERY CLOSE
TO EARTH’S SURFACE [WHY?]

— BELOW —TOTAL SOLAR ECLIPSE

— ABOVE —ANNULAR (PARTIEAL)
ECLIPSE

®LOCATION OF TIP DEPENDS ON
MOON-EARTH, SUN-EARTH DISTANCE.
BOTH VARY AS ORBITS ARE NOT
CIRCULAR



® EARTH’S UMBRA AT MOON'’S
DISTANCE FROM EARTH IS
ABOUT 212 MOON DIAMETERS

@ TOTALITY LASTS UP TO
ABOUT 2 HOURS

@ ECLIPSE IS VISIBLE FROM
ANYWHERE ON EARTH’S
NIGHTSIDE THAT MOON IS
ABOVE HORIZON

@ OCCUR AT FULL MOON BUT
NOT EVERY FULL MOON

® PARTIAL ECLIPSES MORE
COMMON THAN TOTAL
ECLIPSES

® ‘NO’ SCIENTIFIC INTEREST




®MOON'S UMBRA ON EARTH IS AT
MOST ~200 MILES WIDE

® UMBRA SWEEPS ACROSS EARTH

® TOTAL ECLIPSE AT FIXED POINT OVER
IN 2-3 MINUTES ON AVERAGE, AND 7
MINUTES AT MAXIMUM

®MOON’S MOTION CAUSES SHADOW

TO MOVE AT ABOUT 2000 MPH.
EARTH'S ROTATION CAN BE ABOUT
1000 MPH IN SAME DIRECTION. NET
MOTION ACROSS EARTH THEN
- ABOUT 1000 MPH




