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How to View/Print Lectures B

1.Use Adobe PDF viewer (acrobat).
Download from

2.V1ew In Microsoft Office-- Powerpoint
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Step to step

* Download from the web. In Internet Explorer
right click on pdf, “savetarget as’.

For Acrobat

e click “file” then “print”

 brings up print menu, choose correct printer, then
click properties

« MOST printers have an option for number of
“pages per sheet”.

e Best option is 2 pages per sheet with landscape
orientation
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Step to step

 Download from the web. In Internet
Explorer right click on powerpoint, “save
target as’.

For Microsoft Powerpoint
 Just like Acrobat In the print menu

o Or click file, print, then at the bottom of the
print menu, choose “ print handouts’, then
choose 2 dlides per page
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Observing

Y ou must do at least one of thefollowing. If
you do more, then you can drop up to 2 HW
grades.

1. Nighttime Observing project.
2. Solar Observing Project.

3. Planetarium Observing Project.
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Outline

e Seasons- revisited— 1t’ s all about the tilt

* Phases of the Moon—revisited—it’s all
about the position

e Lunar Eclipses
o Solar Eclipses
e Dance of the Planets
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Fun with Seasons
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Phases of the Moon

* Phases of the Moon are caused by the
relative positions of the Earth, Moon, and

Sun.

 The Moon does not give off any light of its
own. Thelight we seeisreflected sunlight.
It reflects only about 10% of the light.
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Moon Phase Demo
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New Waxing First Waxing Full Waning Last Waning
Moon Crescent Junaner Gibbons Moon Gibbous Quaner  Crescent

Sep 05, 2003 Astronomy 100 Fall 2003



Dark Side of the Moon?

Istherereally adark side of the Moon?

NO! [t isbetter caled the Far Side of the
Moon.

Aswe will learn again later, the Moon rotates
once every orbit.
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Current Phase?

At end of class, | requested we think about the
current phase of the moon?
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Lunar Eclipses

A lunar eclipseis
when the Moon
entersthe Earth’s
Shadow. The Earth’'s
shadow has nothing
to do with the
Moon'’s phases, but it
can cause beautiful
lunar eclipses.

http://antwrp.gsfc.nasa.gov/apod/image/0007/nzeclipse_munford_big.jpg
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When can a Lunar Eclipses Occur? I

1. Only in Summer when the Moon iIs behind
the Earth.

2. Every Full Moon when the Earth’s
Shadow 1ntersects the M oon.

3. Only when the Sun, Earth, and Moon isin
a straight line— Full Moon when the Moon
Intersects the Ecliptic.
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The Moon's Orbit is Tilted

Moon’s orbit istilted by about 5 degrees with
respect to the Earth’s Plane.

y Earth's arbit

~Meen's orbit ipped by approximately
5% with respect to Earth’s orbital plane #

http://www.ociw.edu/~mhamuy/moon.html
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Nodes are the two points
In each orbit at which the
Moon crosses the Earth's
orbital plane. For lunar or
solar eclipses to occur the
nodes must be aligned
with the Earth and the
Sun. Hence, eclipses can
occur only twice per year
and these epochs are
called eclipse seasons.
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Total Lunar Eclipse

Penumbra

N

Cross section of
Earth's shadow

Umbra

N\

Orbit of moon,
total eclipse

(Not to scale)
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Total Lunar Eclipse— Time Lapse b

» Occurs when the Moon passes through
Earth’s umbra compl etely.

e Occur roughly twice ayear, and last for
about an hour or two.

e Can be seen by anyone experiencing night
during the lunar eclipse.
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Penumbra

Umbra

Color depends on Earth’s
Atmosphere
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Moon To -
penumbral |

Penumbra eclipse
" To total

Umbra eclipse

. — To partial
eclipse
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Solar Eclipses

e Occur when the Moon casts a shadow on the Earth.

* Only possible because the
Moon and Sun are
approximately the same size as
seen from Earth, around Y2 a Erding, Germany 1999
degree.

 Occur roughly twice ayear,
and last only a matter of
minutes.

* Viewableonly in avery small R a

band of area across the Earth N

(about 270 km in width).
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Digitally Added Picture

http://antwrp.gsfc.nasa.gov/apod/image/9909/coronad9_espanek.jpg
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An Eclipse Movie
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Diamond Ring
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Annular Eclipse

Thereisasmall
difference (afew
percent) in the size of the
Moon, due to adightly
elliptical orbit. When
the Moon is at its
farthest, atotal eclipseis
not possible. An annular
eclipse Is seen more
often than total eclipses.

http://antwrp.gsfc.nasa.gov/apod/image/9808/annulareclipse_staiger big.jpg
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Apparent Moon Sizes

http://www.fourmilab.ch/earthview/moon_ap_per.html
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Partial Eclipse

Like the Earth’s shadow for
alunar eclipse, the Moon's
shadow has 2 parts, the
umbra and penumbra. [f
you are in the penumbra,
you only see a partial
eclipse. Even if people a
few miles away see atotal 5> g 1997
eclipse.

http://antwrp.gsfc.nasa.gov/apod/image/9709/soleclipsel_staiger_big.jpg
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Moon’'s Shadow

Sunlight

\

Path of total eclipse
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Shadow of the
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http://sunearth.gsf c.nasa.gov/eclipse/ TSE2001L/T0lanimate.html
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Solar Eclipse Seen from Space

= -
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Next Eclipse

Total Solar Eclipse of 2003 November 23
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Eclipses

e Lunar: duetothe Moon passing through
Earth’ s shadow.

o Solar: dueto the Earth passing through the
Moon’ s shadow.

e Occur roughly every six months due to the
Inclination of the Moon’s orbit around the
Earth.
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Dance of the Planets

Planets also orbit
near the Ecliptic

http://antwrp.gsfc.nasa.gov/apod/ap990325.htm
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