V. The Moonos M
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A. The MooWsoOQxbit O s |

The Ecliptic
Plane of Earth's orbit around the sun

1. The moon revolves around Earth from/est to
east .
2. The moonés elligsét is an _

3. The plane of the moond6s orbit I
degrees.



4, The moon takes 27.3 days to make one complete
revolution around Earth

Lunar
rotation

The same side of the Moon always faces Earth/\/ny?



. Moonrise amd Moansae

Midnight — s e e e e

1. Like the sun, the moon rises in the and sets invtise
2. The moonrises at a time each night.
a. Every 24 hours the moon travels about 113its orbit.
b. When Earth has rotated 360 he moon candét be seen be:«
orbit. As a result, Earth must rotate an additiont@Zee the moon.
c. Moonrise and Moonset occabout minutes later each night. (52 mins.)
d. Moonrise will appear in the sky to east of its Moonrise position the previous night.



P hasss<of theadMbonn

1. Half (50 %) of the moon is always in sunlight.

2. As t he moon revolves ar oun

all of thellluminatedportion of the moon because we
see it from different angles.

3. As aresult, the moon appears ibange shape
during the month. These changes in shape are called
the Moonos.phases




Phases Animation

http://bcs.whfreeman.com/universe6e/pages

/bcs
main.asp?v=cateqory&s=00110&n=03000

&1=03110.02&0=[03000|01000|&ns=0



http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=03000&i=03110.02&o=|03000|01000|&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=03000&i=03110.02&o=|03000|01000|&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=03000&i=03110.02&o=|03000|01000|&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=03000&i=03110.02&o=|03000|01000|&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=03000&i=03110.02&o=|03000|01000|&ns=0

Phases of the Moon
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For the first approximately 14 days, the moon appears to
In size.

The lighted portion of the moon is on thie side.

The moon is said to be

From the full moon to the new moon the moon appears to

get

The lighted portion of the moon is on the side.

The moon is said to be

The complete cycle of phases, from new moon to new
moon takes days and is referred to as the
month (or synodic month).







4. Earthshine

A Within a few days of the new moon the faint outline of the entir
circular disc of the moon, along with the bright crescent can be
seen. This is due to sunlight reflecting off Earth and illuminatir
the dark side of the moon



Earthshine

Sun Light
5




D, The Lunar Monith ws. the Sidéréed Miaxitin

The Sidereal and Synodic Month

It takes the Moon 2.2 days more to
fevolve back to the New Moon Phase

To the same Distant Star
Moon has revolved N
360 degrees around

/ the Earth
(Ofe Sidereal Month, 27.3 days)

o - \ ®© 2007 steve.kiuge@gmail.com

1. The moonds period of 2F&vol ution
2. The actual period of revolution is called th&s|dereal month.

3. Thisis 2.2 days shorter than the lunar month.




Animation

http://bcs.whfreeman.com/universe6e/pages
/bcs

main.asp?v=cateqory&s=00110&n=01000
&1=03110.04&0=%7C03000%7C01000%7
C&ns=0



http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0
http://bcs.whfreeman.com/universe6e/pages/bcs-main.asp?v=category&s=00110&n=01000&i=03110.04&o=%7C03000%7C01000%7C&ns=0




. Eclipses occur when Earth passes into the shadow of the moon or when the

moon passes I nto Earthoés shadow.
. Because the Sun is a sphere and not a point of light, there are two
parts of the shadows of Earth and the moon.
a. Umbra . Inner section and total darkness.
(1) Is a long narrow conshape.
(2) The tip of Earthds umbra i s n

b. Penumbra : Outer section and partial darkness.




3. Lunar Eclipse

Anatomy of a Lunar Eclipse

A total lunar eclipse can only occur at Full Moon, when Earth blocks the
sunlight normally reflected by the Moon. Some sunlight is bent through
Earth's atmosphare, typically allowing the Moon a coppery glow. This
diagram, not to scale, looks down on the solar system from above.

SPACE.com Graphic [ Robert Roy Britt
SOURCES: Frod Espenak, NASA; The Moon Boolk




Total Lunar Eclipse vs. Partial Lunar Eclipse
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Leading to _ - =
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- -
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The Sun




1. Occurs during a full
phase.

Duration may last for up to
hours.

The moon remains visible as a
dusky redorange or coppery
color due to some sunlight
being refracted through
Eart hos
umbra.

2.

3.
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Lunar Eclipse Sequence




Lunar Eclipse After Totality




4. Solar  Eclipse




Eclipses
The Total Solar Eclipse

Penumbra

Umbra



The Total Solar Eclipse
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Solar Eclipse

Rises at midnight
sets at noon

22 days old
Third quarter

26 days old /' =
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| 6 : A
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10 days old

Rises at noon
sets at midnight

Occurs only during anew moon.

The moondés umbra I s jJust |l ong eno
With a width of just about 269 km, only locations within the umbra will
experience a total eclipse.

Duration: onup to 7/ minutes.







Eclipse Animation

e Central
----- duration
: - _ ~ r . I =
2. T.Sinclair

sunearth.gsfc.nasa.gov/ieclipse



Solar Eclipse Path

1999 Tung Tezel



A A thin slice of the sun
appears as broken
beads of light

A Occurs at the
beginning and end of
the eclipse

AThe Moon?o:

jagged due to
mountain peaks




The nDI amond R

Just before totality one bead is seen and is likened to
diamond ring.



Viewing a Solar Eclipse

A viewbox



Annular Eclipses




Annular ( @ r-i n gEdipses







Moon’s shadow misses
Earth

Earth’s shadow misses

B Dt ot
R S S

ecliptic (Earth’s orbital plane)

M Moon’s orbit tilted 5 ttilegfees i
oon liptic

with respect to ocip <
ol Side view of sunlight
phase) Earth-Moon system




NNodesoO Must

All lined up

eclipse can occur "
ey for eclipse

= ra ,,/ o -
— g =

Moon too low
for eclipse

Moon too high

All lined up
eclipse can occur

B



Tides

A Caused by:

i The MoondQd
Gravity

T The Sunod
TEart hos




Tides







Tides

Not to Scale




Tides Animation

* " Tides For Windows

File File (zraph) Rescale Analvze Graph  Moon animation  Help

YT Moon Phase--Top ¥iew




The Bay of Fundy, Nova Scotia
Extremely Large Tide Range
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The Bay of Fundy, Nova Scotia




The same location in the Bay of Fundy at high and low tide.
(Tidal Range ~ 55 feet.)




The Moonos Fol
(refer to DVD)







raters and Maria Formation

Asteroid impact
blasts huge basin.

Molten rock from
Moon's interior
rises into basin
and floods it.



Maria and Highlands

mare (singular)
- maria (plural)

terra or
highlands



Project Apollo

Apollo XV Apolla XWII Apolle XI
Hadley-Apenning Tawrus-Litiraw Sea of

261 H 20,165 N Tramguility
: T 30.765E 0.6875 N
23.43 F

Apolle XVI

Apolle XII \ Apolle XIV Plain of
Ocean of Storms Fra Mauro .  Descartes
-3.10T N -3.67 N -8.08 N
-23. 385 E 1746 E 16.514 E

MASA



How Did We Go To The Moon?




Apollo Spacecratft

SATURN V APOLLO SPACECRAFT

LAUNCH ESCAFE SYSTEM

BOOST PROTECTIVE COVER

-COMMAND MODULE

ENGINE -

LM ADAPTER — :
. _ ' TR SERVICE MODULE

T LUNAR MODULE

WHC AT M55 000

Command
module

Service
module

Spacecraft/ lunar
module adapter

Lunar
module

PR
\

UL

APOLLO LAUNCH CONFIGURATION FOR
LUNAR LANDING MISSION

Launch
vehicle




Command and Service Modules

APOLLO

——

. - “«

; NOSE CONE -
JISAND "Q-BALL" -
CANARD - yAN \
ASSEMBLY: X

COMMAND
MODULE

APPROX. DRY Wt.'
11,000 I

*12 Reaction  «

Control Motors
Thrust: 100 Ibs.
Each

MOTOR
|

TOWER JETTISON
MOTOR

LAUNCH ESCAPE
MOTOR

MEIC 68 MS-G DS

LAUNCH ESCAPE
TOWER

Service module Command module

Attitude control

Fuel tank

Fitch contral

Main
SERVICE
MODULE

APPROX. DRY WT: el B - M
11,000 LBS. ! - & | ,l
MISSION WT:
50,000 LBS. Il = S L ] .
OPULSION: ) e rechantem
o1 Restartable Engine - Ve L i | t
Thrust: 22,000 Ibs. \y il Roll zontrol
16 Reaction Control nozzle N &)
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YY) Motors e 5;‘ RN __,__H_w\} Caw control
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Command and Service Modules




Lunar Module (LEM)

Apollo Lunar Module

VHF antennas (2)
Docking hatch
(cabin entrance)

LMW/CM docking hatch

Reaction-control oxidizer
Relay box
Water tank

Reaction.control pressurant (helium)
Reaction-control fuel (Aerozine 50)
Steerable S-band antenna

Ascent fuel tank (Aerozine 50)

Rendezvous radar

S-band in-flight antenna

LM Pilot's console

Reaction-control

- thrusters
Tracking light

Cabin air =
recirculation fan ¥
Exhaust deflectors —

Portable Life
Support System

Ascent engine
{3.500 Ibs. thrust)

Ingress/Egress
platform and rails
/
/
v

19
Thermal "\Q_‘_.‘;
Insulation ==Y

A Radioisotope
v | thermal generator
Al o - Primary shock
Ladder C’: - absorber strut

Secondar shock

Foot pad
absorber strut
Descent structure

Descent fuel tank (2)

S-band erectable (Aerozine 50)

antenna storage
Descent oxidizer tank (2) ~ Descent engine

(10,000 Ibs. thrust,
throttieable)

The lunar module was 23 ft. tall and had a launch weight of 33,205 Ibs.
(The Apollo 17 J-Series lunar module weighed 36,244 Ibs.)




LEM Interior




Going to the Moon




M Docks with LEM










On the Moon




The Lunar Rover




Liftoff from The Moon




Rendezvous with the CM




Jettison of Service Module







Splashdown




Dr, Harrisba “Jdack” Schmitt N J ¢
The Only Scietist (A Geriedit) xioWsikkonthedMidoan

On the Mooni
Apollo 17 | _
December 1972 At the Science Teachers
Official NASA Photo Association of NY State

Conference,
November 2005






The Stuttle FleetWill be Rietiired! tyy 20100




The International Space Sfaaionn
HumarslindLéw Earth Orbitw E ar




NASA Plans to Retium te thhe Mominbyy 20085
A Return o the Mission Profiles aff Apolle

Liftoff of the Manned Crew Exploration Vehicle (CEV),
on its launch venhicle Ares |
First Tests of the Rocket are Scheduled for 2009 with
manned flights to low Earth orbit in 2014



Ares | Crew Launch Vehicle @

¢ ~25-mT payload capacity
¢ 2-Mlb gross liftoff weight
¢ 309 ft in length

First Stage

Ve
ﬂ : * Derived from Current Shuttle Reusable
Solid Rocket Motor/Booster (RSRM/B)
 Five Segments/Polybutadiene
Acrylonitride (PBAN) Propellant
* Recoverable
* New Forward Adapter

Upper Stage

« 280-klb Liquid Oxygen/Liquid Hydrogen
(LOX/LH,, Stage

* 5.5-m Diameter
» Aluminum-Lithium (Al-Li) Structures
* Instrument Unit and Interstage
* RCS / Roll Control for First Stage flight
* CLV Avionics System

Upper Stage Engine
« Saturn J-2 Derived Engine (J-2X)
« Expendable




Litestfooft flee Cacio Lanimeher (Anss V)
with the Lunair Lainaker




Ares V Cargo Launch Vehicle @

¢ ~130-mT payload capacity
Composite Shroud ¢ 7.4-Mib gross liftoff weight
g ¢ 358 ft in length

g.#‘i Earth Departure Stage

Ascent Stage O * LOx/LH2
Descent Stage}l‘s‘A M ' * One J2X+ Engine
* Al-Li Tanks/Structures

Interstage

Upper Stage Engine ry N
« Saturn J-2 Derived Engine (J-2X) ' .\ Five Segment RSRBs
» Expendable

Core Stage
o LOX/LH2
* Five RS68 Engines
 Al-Li Tanks/Structures




The Crew Exploration Vehicle (CEV)

— >
B

Apollo-Saturn vV

Space Shuttlg]




The CEV - Ofiiion

Apollo

LUNAR CEV.GREW AND SERVICE MODULES

N |

J.46m

Service melule

2.76m

Orion




) Andrews Full Scale Mockup

* Andrews has completed a full-
scale engineering mockup of
our 5.4 meter diameter capsule
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Zero-G Flight - September 10, 2007
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