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¥ Lunar Exploration :;,sY jisu
Moon, the only perpetual and splendent light of the sky.
Is the light of the moon going to decrease?
Could we estimate the age of the moon? How moon is ern-
gendered?
What material has used io engender the only lunar of the
earth, imoon?
And so many other questions...
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Lunar Exploration

Moon, the only perpetual and splendent light of the sky.

Is the light of the moon going to decrease?

Could we estimate the age of the moon? How moon is engendered?
What material has used to engender the only lunar of the earth, moon?
And so many other questions...

and the claims based on travelling io the moon. Also we want to investigate some
theories about accepting or ignoring the landing on moon.
Mankind used to set chronometry and agricultural activities by regular rotation of the
moon.
The passengers and the sailors used to orientation by the moon’s position and its light.
Moon also has a really strong presence in fables and in some cultures; people adore the
moon as a God.

I n this article, we intended to discuss about traits of the single lunar of the earth

The moon’s gravity is cause of tide in earth and the reason for earth to stay steady in
spinning around its own axis.

If there was no moon, the offset of the earth was changing continuously and cause to
periurb the climate and seasons.
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Moon Facts

The moon is the easiest celestial object
to find in the night sky — when it's
there. Earth's only natural satellite
hovers above us bright and round until it
seemingly disappears for a few nights.
The rhythm of the moon's phases has
guided humanity for millennia — for
instance, calendar months are roughly
equal to the time it takes to go from one
full moon to the next. Moon phases and
the moon's orbit are mysteries to many.
For example, the moon always shows us
the same face. That happens because it
takes 27.3 days both to rotate on its axis
and to orbit Earth. We see either the full
moon, half-moon or ne moon

(new moon) because the moon reflects
sunlight. How much of it we see depends
on the moon's position in relation to
Earth and the sun,

Though a satellite of Earth, the moon.
with a diameter of about 2,159 miles
(3,475 kilometers), is bigger than Pluto.
(Four other moons in our solar system
are even bigger.). The moon is a bit more
than one-fourth (27 percent) the size of
Earth, a much smaller ratio (1:4) than
any other planets and their moons. This
means the moon has a great effect on the
planet and very possibly is what makes
life on Earth possible.

Inside Earth's MOON

Our large natural satellite
always presents the same
face to the Earth, because
it completes one orbit of
Earth in about the

same span of time it
takes to complete

one rotation, The

dark plains on the

side facing Earth are
volcanic features

called seas, or

"maria,” The first

human landing on the
moon took place on the
Sea of Tranquility.
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How did the moon form?
There are various theories about how the
moon was created, but recent evidences
indicate it has formed when a huge
collision tore a chunk of Earth away.
The leading explanation for how the
moon has formed was that a giant impact
knocked off the raw ingredients for the
moon off the primitive molten Earth and
into orbit. Scientists have suggested the
impactor was roughly 10 percent the
mass of Earth, about the size of Mars.
Because Earth and the moon are so
similar in composition, researchers have
concluded that the impact must have
occurred about 85 million years after the
formation of the solar system, give or
take 32 million years. (The solar system
is roughly 4.6 billion years old.)
Although the large impact theory
dominates the scientific community’s
discussion, another theory suggests that
two young moons could have collided to
form a single large one. Earth may even
have stolen the moon from Venus,
according to a recent theory.
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Internal structure

The moon very likely has a very small
core just 1 to 2 percent of the moon's
mass and roughly 420 miles (680 km)
wide. It likely consists mostly of iron,
but may also contain large amounts of
sulfur and other elements.

Its rocky mantle is about 825 miles
(1,330 km) thick and made up of dense
rocks rich in iron and magnesium.
Magmas in the mantle made their way to
the surface in the past and erupted
volcanically for more than a billion years
— trom at least four billion years ago to
tewer than three billion years past.

The crust on top averages some 42 miles
(70 km) deep. The outermost part of the
crust is broken and jumbled due to all
the large impacts it has received. a
shattered zone that gives way to intact
material below a depth of about 6 miles

(9.6 km).

Surface composition

Like the four inner planets, the moon is
rocky. It's pockmarked with craters
formed by asteroid impacts millions of
years ago. Because there 1s no weather,
the craters have not eroded.

The average composition of the lunar
surface by weight is roughly 43 percent
oxygen, 20 percent silicon. 19 percent
magnesium, 10 percent iron. 3 percent
calcium, 3 percent aluminum, 0.42 per-
cent chromium, 0.8 percent titanium
and 0.12 percent manganese.

Orbiters have found traces of water on
the lunar surface that may have
originated from deep underground.

Atmosphere of the moon

The moon has a very thin atmosphere, so a
layer of dust — or a footprint — can sits
undisturbed for centuries, And without much
of an atmosphere, heat is not held near the
surface, so temperatures vary wildly,
Daytime temperatures on the sunny side of
the moon reach 273 degrees F (134 C); on
the dark side it gets as cold as minus 243 F
(minus 153 C).

Orbital characteristics

+ Average distance from Earth:

238,855 miles (384,400 km)

* Perigee (closest approach to Earth):
225,700 miles (363,300 km)

* Apogee (farthest distance from Earth):
252,000 miles (405,500 km)

Orbit/Earth relationship

The moon's gravity influence on the Earth,
causing predictable rises and falls in sea
levels known as tides. To a much smaller
extent, tides also occur in lakes, the
atmosphere, and within Earth's crust.

High tides are when water bulges upward,
and low tides are when water drops down.
High tide results on the side of the Earth
nearest the moon due to gravity, and it also
happens on the side farthest from the moon
due to the inertia of water. Low tides occur
between these two humps.

The pull of the moon is also slowing the
Earth's rotation, an effect known as tidal
braking, which increases the length of our
day by 2.3 milliseconds per century, The
energy that Earth loses is picked up by the
moon, increasing its distance from the Earth,
which means the moon gets farther away by
3.8 centimeters annually.

The moon's gravitational pull may have been
key to making Earth a livable planet by
moderating the degree of wobble in Earth's
axial tilt, which led to a relatively stable
climate over billions of vears where life
could flourish.

The moon doesn’t escape from the interplay
unscathed, A new study suggests that Earth’s
gravity stretched the moon into its odd shape
early in its lifetime.

oo . Jol Jlw

A

0 315 e




T %

P
yw

o RV

@ni® £ifF

-

Lunar eclipses

During eclipses, the moon, Earth and sun
are in a straight line, or nearly so.

A lunar eclipse takes place when Earth
gets directly or almost directly between
the sun and the moon, and Earth's
shadow falls on the moon. A lunar
eclipse can occur only during a full
moon. A solar eclipse occurs when the
moon gets directly or nearly directly
between the sun and Earth, and the
moon's shadow falls on us. A solar
eclipse can occur only during a new
moon.

Sky watcher Nick Rose ook this phato

ol the total lunar eclipse Dec. Y+ from

Millbrae. California.

Seasons

The Earth's axis of rotation is tilted in
relation to the ecliptic plane, an
imaginary surface through Earth's orbit
around the sun. This means the Northem
and Southern hemispheres will
sometimes point toward or away from
the sun depending on the time of year,
varying the amount of light they receive
and causing the seasons.

The tilt of Earth's axis is about 23.5
degrees, but the tilt of the moon's axis is
only about 1.5 degrees. As such, the
moon virtually has no seasons. This
means that some areas are always lit by
sunlight, and other places are perpetually
draped in shadow.

Exploration & research
Some ancient peoples believed the moon
was a bowl of fire, while others thought
it was a mirror that reflected Earth's
lands and seas, but ancient Greek
philosophers knew the moon was a
sphere orbiting the Earth whose
moonhight reflected sunlight. The Greeks
also believed the dark areas of the moon
were seas while the bright regions were
land, which influenced the current names
for thase places — "Maria" and
"Terrae," which is Latin for seas and
land, respectively The pioneering
astronomer Galileo Galilei was the first
to use a telescope to make scientific
observations of the moon, describing in
1609 a rough, mountainous surface that
was quite different from the popular
beliefs of his day that the moon was
smooth.

The moon's endless dance
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About The moon, everything seems
incredible but here is some crucial
questions which we will have a look at
them

The first one is that how many times
we've gone to moon?

Even though no one has landed on the
moon more than once, three different
astronauts have actually traveled to the
moon on the aborted Apollo 13
Missions.
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John Young and Gene Cernan were both in Apello 10's mission which
orbited the moon and some later, these two astronauts walked on the moon
separately. John Young in Apollo 16's mission, and Cernan with his
colleague Harrison Schmitt in Apollo 17's mission.

About The final people to walk on the moon, actually they were Eugene
(Gene) Cernan and Harrison (jack) Schmitt.

In this three days long sojourning on the moon's surface, three moonwalks
with the aim of collecting lunar samples and some stuffs which would be
useful for scientists had done.

They came back to the Earth on December 19 after a 12 days long mission.
Before he left the moon} Cernan scraléh_ed the initials of his daughter Tracy
into the lunar regolith. _

And as you may know moon does not experience weather condition as does
earth so her initials should stay there for a very long time.

In i{ltlitiﬂn since 1972, no person -has been either on the moon or in lunar
orbit. g e
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Apollo 16

John Young and Charles Duck were the
next people who walked on the moon
But there was a problem in the main
engine's commanding service So when
the crew reached lunar orbit, the mission
almost had to be aborted.

They landed howbeit, and it was the first
mission to landing on the lunar high-
lands.

They were on the lunar surface for three
days from April 21 to 1972 23

John young and Charles Duke spent 771
hours in their three days sojourning on
the lunar surface that 20 hours and 14

minutes of this period had spent for
moonwalks.

Neil Armstrong

In July 1969 .21. Neil Armstrong made
a history by becoming the first person
who walked on the moon. He landed
safely whilst his colleague, Aldrin was
keeping an eve to the altitude and
velocity, along with a perilous low fuel
Tank.

They've walked on the moon for only 27
hours, 36 minutes and 21 seconds.
During their EVA they collected rocks,
raised the flag, painted a seismograph
and did an experiment called the lunar
ranging Retro reflector to measures the
distance between the Earth and the moon
by lasers from the Earth,



Apollo 12

In addition Pete Conrad and Alen Bean were the moon walkers in Apollo 12's mission.
Conrad and Bean were on the moon for two days, November 19 and 1968 .20

In fact during one of their EVAs, Conrad and Bean walked to the Surveyor 3 spacecraft and
removed pieces of it and they've brought them back to the Earth for analyses.

Apollo 13

Another mission was Apollo 13; the crew was not able to land on the moon because the
oxygen Tank was exploded Two days after launching.

Apollo 14

People who also have set foot on the moon in Apollo 14 were Alan Shepard and Edgar
Mitchell. They launched in January 1971 31, and landed February = on the Mauro region of
the moon, The main destination for Apollo 13,

During this moonwalk they tried to reach the edge of a crater named cone crater, but with no
obvious landmarks amid the rolling, repetitive terrain, they weren't able to find it.

While on the moon Shepard fashioned a golf club and hit a couple of gootballs. Mitchell
joined in by throwing a lunar scoop handle javelin _ style.

Apollo 15

This mission the Apollo 15, landed between two mountains in an area called Hadley Rille.
The Astronauts in this mission were David Scott and James Irwin and they landed on the
moon in July 1971 ,31.

During the three moonwalks, Scott and Irwin did some scientific experiments and collected
77 kg of lunar samples.

58 0 jlods . Jyl Jlaw
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Neil Armstrong was one of the NASA as-
tronauts who was the first man on the
moon or, more accurately, the first man
who put foot on the moon. He also was
as well tested pilot and a well-known
person in USA and the whole world.
Who all generations will talk about him.
Astronauts Neil Armstrong, Mike
Collins and Buzz Aldrin launched by the
Apollo 11. It was in 1961. When John F.
Kennedy was president of the United
States. They were ready to launch people
to the space to land on moon. Apollo
11's mission with aim of landing two
men on the moon. And the larger goal
was backing men to the earth safely.
Who was Neil Armstrong?

He 1s well known because of being the
first man who steps on the moon
(astronaut Buz Aldrin armved to the
moon at the same time, but was the
second man who actually put foot on the
lunar surface). Because Armstrong was
the mission’s pilot too, it’s also said that
he was the first person who land a craft
on the moon.

The First Person on the Mon

4
s

Where was Neil Armstrong from?

He was born in Wapakoneta, Ohio, in Aug.
51930 died in Aug.25,2012 Other facts
about Armstrong’s career:

Armstrong was a naval aviator from 1949 1o
1952, He served in the Korean War. Well
before he made spaceflight history.
Armstrong got a bachelor of science degree
in Aeronautical Engineering from Purdue Uni-
versity in 1955 (later. he received a master of
science in Aerospace Engineering from the
University of Southem California in 1970).
As a NASA tested piolet Armstrong flew the
X-15, a rocket-powered and a missile shaped
aircraft to test the limit of high-altitude flight.
He flew with more than 200 different air-
crafts; include jets, gliders and even
helicopters,

Armstrong was pilot of Gemini 8 mission.
launched in March 16,1966. He performed
the first successful docking of two vehicles in
space (Gemini 8 docked with a previously
launched Agena rocket). After his time as an
astronaut, Armstrong was Deputy Associate
Administrator for Aeronautics at NASA Head-
quarter.

From 1979-1971, he was Professor of Aero-
space Engineering at University of Cincin-
nati.



From 1992-1982, Armstrong was chairman
of Computing Technologies for Aviation,
Inc. July 20,1969: One Giant Leap For
Mankind July 1969. It was a bit more than
eight years since the flights of Gagarin and
Shepard, followed quickly by President
Kennedy's challenge to put a man on the
moon before the decade is its only seven
months since NASA's made a bold decision
to send Apollo 8 all the way

To the moon on the first manned flight of the
massive Saturn V rocket. Now, on the
morning of July 16, astronauts Neil
Armstrong, Buzz Aldrin and Michael Collins
sit atop another Saturn V at Launch Complex
39A at the Kennedy Space Center.

The three-stage 363-foot rocket will use its
7.5 million pounds of thrust to launch them
into space and into history.

At 9:32 am. EDT. the engines fire and
Apollo 11 clears the tower About 12
minutes later, the crew is on Earth orbit.
After one and a half orbits, Apollo 11 gets a
"go" for what mission controllers call" Trans-
lunar Injection” - in other words, it's time to
head for the moon. Three days later the crew
was in lunar orbit. A day after that,
Armstrong and Aldrin climb into the lunar
module Eagle and begin the descent, while
Collins orbits in the command module
Columbia.

Collins later wrote that Eagle is "the
weirdest looking contraption I have ever
seen in the sky," but it will prove its worth.
When it came time to set Eagle down in the
Sea of Tranquility, Armstrong improvises.
manually piloting the ship past an area
littered with boulders. During the final
seconds of descent, Eagle's computer is
sounding alarms.

It turns out to be a simple case of the
computer trying to do too many things at
once, but as Aldrin will later point out,
"unfortunately it came up when we did not
want to be trying to solve these particular
problems."

When the lunar module lands at 4:18 p.m.
EDT, only ¥+ seconds of fuel was remained.
Armstrong radios "Houston, Tranquility

Base here. The Eagle has landed." Mission
control erupts in celebration as the tension
breaks, and a controller tells the crew "You
got a bunch of guys about to turn blue, we're
breathing again."

Armstrong will later confirm that landing was
his biggest concern. saying "the unknowns
were rampant,” and "there were just a
thousand things to worry about.

At 10:56 p.m. EDT Armstrong was ready to
put the first human foot on another world.
With more than half a billion people watch-
ing on televisions, he climbs down the ladder
and proclaims: "That's one small step for a
man. one giant leap for mankind."

Aldrin joins him shortly. and offers a simple
but powerful description of the lunar surface:
“magnificent desolation." They explore the
surface for two and a half hours. collecting
samples and taking photographs.

They leave behind an American flag, a patch
honoring the fallen Apollo 1 crew, and a
plague on one of Eagle's legs. It reads. "Here
men from the planet Earth first set foot upon
the moon. July 1969 A .D. We came in peace
for all mankind."

Armstrong and Aldrin blast off and dock with
Collins in Columbia. Collins later says that"
for the first time." he "really felt that we were
going to carry this thing off.” The crew
splashes down off Hawaii on July 24. Ken-
nedy's challenge has been met. Men from
Earth have walked on the moon and returned
home safely.

In an interview years later, Armstrong praises
the “hundreds of thousands™ of people behind
the project. “Every guy that's setting up the
tests. cranking the torque wrench, and so on,
is saying. man or woman, 'If anything goes
wrong here. it's not going to be my fault.”

In a post-flight press conference, Armstrong
calls the flight “a beginning of a new age.”
while Collins talks about future journeys to
Mars.Over the next three and a half years, 10
astronauts will follow in their footsteps. Gene
Ceman, commander of the last Apollo mis-
sion leaves the lunar surface with these
words: "We leave as we came and, God
willing, as we shall return, with peace. and
hope for all mankind."
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Lunar Exploration

From ancient times, humans looked at the
moon and wondered what it was, and if it
were possible to go there, Prior to the inven-
tion of the telescope, people thought the
moon was simply a glowing disc in the sky,
and planets were moving points of light.
Nothing else was known about them. When
17th-century ltalian astronomer Galileo first
pointed a crude telescope at the moon, he
noted that the orb had terrain including
mountains, flat plains and craters. Therefore,
the moon was solid, and its surface might be
walked upon. The moon has held our imagi-
nations for millennia, yetit is only in
modern times that we have visited this body.
first with robotic machines and then with
astronauts. Exploration of the moon has
taught us much about the evolution of the
solar system and ourselves, We’ve known
for centuries about the effects on tides and
biological cycles from a waxing and waning
moon. But it took space-age exploration to
show us how the moon is connected to
human existence on a very fundamental
level.

The Space Age arrives: Robots to the moon
With the shocking launch of Sputnik 1 in Oc-
tober 1957, the moon changed from a distant
silver disk in the sky to a real place, a prob-
able destination for probes and people. The
Soviets struck first, flying Luna } by the
moon in January 1959. They followed this
success with a number of other robotic
probes, culminating later the same year with
Luna 3, which photographed the far side of
the moon, never visible fram Earth. From
these early, poor quality images, we discov-
ered that the far side has surprisingly little of
the dark, smooth mare plains that cover about
a third of the near side. Other surprises would
soon follow. In response to the 1961 flight of
Soviet cosmonaut Yuri Gagarin, President
John F. Kennedy committed the United States
to landing a man on the moon by the end of
the decade. The Apollo program greatly
accelerated interest in exploring the moon. To
ensure that human crews could safely land
and depart from the lunar surface, it was
important to understand its environment, sur-
face and processes. At the same time, the ro-
botic precursors would collect valuable infor-
mation, constituting the first scientific explo-
ration of another planetary body.

| Robotic precir-
sors = Fronr fop
| 1o I:urmm .Ehe

' wvor :m.r,f Lunar
 Orbiter space-
craft and the

| images they pro-
vicded of the
Junar surface,



America’s first step was the Ranger series of
hard landers. These probes were designed to
photograph the lunar surface at increasing
levels of detail before crashing into the sur-
face. After several heartbreaking failures,
Ranger 7 succeeded in sending back detailed
television pictures of Mare Nubium (Sea of
Clouds) in July 1964. From the Ranger
probes, we discovered that craters, those
strange holes that pepper the lunar surface.
range down in size to the very limits of reso-
lution, Micrometeorite bombardment has
ground up the surface rocks, creating a fine
powder (called regolith). Two more Ranger
spacecraft flew to the moon, culminating
with the 1965 Live from the Moon televi-
sion images from Ranger 9. careening into
the spectacular lunar crater Alphonsus. We
got a much closer look at the moon’s surface
in early 1966. Again, the U.S.S.R. led the
way by safely soft-landing the robotic Luna
9 spacecraft on the mare plain, Oceanus
Procellarum. It found the surface to be
powderv dirt strewn with a few rocks, but
strong enough to support the weight of a
landed spacecraft. In May 1966, the United
States followed with the landing of the com-
plex robotic spacecraft, Surveyor 1. It sent
television pictures back to Earth. showing
the surface and its physical properties in
detail. Later Surveyor missions (five in all),
collected physical data on soil properties,
including its chemical composition. Analysis
of the lunar surface showed that the dark
Maria had a compaosition similar to terrestrial
basalt, dark iron-rich lava. while the high-
lands near the very fresh rayed crater Tycho
were lighter in color and strangely enriched
in aluminum. This led to an astonishing rev-
elation about the moon’s early history after
the first physical samples were later returned
to Earth by the Apollo 11 crew. The final
robotic missions mapped the entire moon
from orbit for the first time and obtained ex-
tremely high resolution pictures of potential
landing sites, certifying their safety for the
Apollo missions to follow. This U.S. Lunar
Orbiter series conducted five mapping mis-
sions, whereby boulders as small as a couple

of meters could be seen. They also obtained
amazing views of scientifically interesting
targets, such as the first “pilot’s eye” view of
the large, brightly rayved crater Copernicus,
dubbed the “picture of the century” by news
reporters. More “pictures of the century”
were soon to be obtained by people walking
on the moon. From these robotic missions,
we learned that the moon was cratered and
pitted at all scales. The surface was powdery
dust but strong enough to support the weight
of people and machines. The moon had no
global magnetic field or atmosphere and was
made up of common rock types, similar to
those found on Earth. Now the stage was set
for the next giant leap in understanding lunar
and planetary history. Apollo was the finest
hour of America’s space program. In just
eight years, we had gone from zero human
spaceflight capability to landing men on the
surface of the moon. From these missions,
scientists developed a new view of the origin
and evolution of the planets and of life on
Earth. The 1968 Christmastime flight of
Apollo A was a milestone — humans left low
Earth orbit and reached the moon, circling it
for almost a day. For the first time, people
gazed on the moon from orbit. They found it
desolate and gray, but saw nothing to prevent
journeying the final 62 miles to the surface.
In May of 1969, Apollo 10 orbited the moon,
testing the lunar lander. It was a dress
rehearsal for the manned landing to come.
Each of the Apollo missions — and the
astronauts who remained in the orbiting
Command Module during the subsequent
landed missions — took hundreds of high-reso-
lution photographs of the moon’s surface.
Their visual observations added to the
burgeoning knowledge of lunar geology. In a
harrowing descent marked by program
alarms from an overloaded computer and
freezing fuel lines. Neil Armstrong and Buzz
Aldrin in Apollo 11 safely landed in Mare
Tranquillitatis (Sea of Tranquility) on July
20,1969. They walked on the moon for over
2 hours, collecting rocks and soil and laying
out experiment packages.
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*The Eagle has landed...”

The primary objective of Apolla 11 was to
complete a national goal set by President
John F, Kennedy on May 25,1961 perform
a crewed lunar landing and return to Earth.
Apollo 11 launched from Cape Kennedy on
July 16,1969, carrying Commander Neil
Armstrong, Command Module Pilot Michael
Collins and Lunar Module Pilot Edwin
"Buzz" Aldrin into an initial Earth-orbit of
114 by 116 miles. An estimated 530 million
people watched Armstrong's televised image
and heard his voice describe the event as he
took " _.one small step for a man, one giant
leap for mankind" on July 20,1969. Two
hours, 44 minutes and one-and-a-half revolu-
tions after launch, the S-IVB stage reignited
for a second burn of five minutes, 48 sec-
onds, placing Apollo 11 into a translunar
orbit. The command and service module, or
CSM, Columbia separated from the stage,
which included the spacecraft-lunar module
adapter, or SLA, containing the lunar
module, or LM, Eagle. After transposition
and jettisoning of the SLA panels on the
S-1VB stage, the CSM docked with the LM
The S-1VB stage separated and injected into
heliocentric orbit four hours, 40 minutes into
the flight. The first color TV transmission to
Earth from Apollo 11 occurred during the
translunar coast of the CSM/LM _ Later, on
July 17, a three-second burn of the SPS was
made to perform the second of four
scheduled midcourse corrections
programmed for the flight. The launch had
been so successful that the other three were
not needed. On July 18, Armstrong and
Aldrin put on their spacesuits and climbed
through the docking tunnel from Columbia
to Eagle to check out the LM, and to make
the second TV transmission. On July 19,
after Apollo 11 had Aown behind the moon
out of contact with Earth, came the first
lunar orbit insertion maneuver. At about 75
hours, 50 minutes into the flight, a
retrograde firing of the SPS for 357.5 sec-
onds placed the spacecraft into an initial,
elliptical-lunar orbit of 69 by 190 miles.

Later, a second burn of the SPS for 17 sec-
onds placed the docked vehicles into a lunar
orbit of 62 by 70.5 miles, which was calcu-
lated to change the orbit of the CSM piloted
by Collins. The change happened because of
lunar-gravity perturbations to the nominal 69
miles required for subsequent LM rendez-
vous and docking after completion of the
lunar landing, Before this second SPS firing,
another TV transmission was made, this time
from the surface of the moon. On July 20,
Armstrong and Aldrin entered the LM again,
made a final ¢heck, and at 100 hours, 12 min-
utes into the flight, the Eagle undocked and
separated from Columbia for visual inspec-
tion. At 101 haurs, 36 minutes, when the LM
was behind the moon on its 13th orbit, the
LM descent engine fired for 30 seconds to
provide retrograde thrust and commence de-
scent orbit insertion, changing to an orbit of 9
by 67 miles, on a trajectory that was virtually
identical to that flown by Apollo 10, At 102
hours, 33 minutes, after Columbia and Eagle
had reappeared from behind the moon and
when the LM was about 300 miles up range.
powered descent initiation was performed
with the descent engine firing for 756.3 sec-
onds. After eight minutes. the LM was at
"high gate" about 26,000 feet above the sur-
face and about five miles from the landing
site. The descent engine continued to provide
braking thrust until about 102 hours. 45 min-
utes into the mission. Partially piloted manu-
ally by Armstrong, the Eagle landed in the
Sea of Tranquility in Site 2 at 0 degrees, 41
minutes, 15 seconds north latitude and 23 de-
grees. 26 minutes east longitude, This was
about four miles downrange from the pre-
dicted touchdown point and occurred almost
one-and-a-half minutes earlier than
scheduled. It included a powered descent that
ran a mere nominal 40 seconds longer than
preflight planning due to translation maneu-
vers to avord a crater during the final phase of
landing. Attached to the descent stage was a
commemorative plague signed by President
Richard M. Nixon and the three astronauts,
The flight plan called for the first EVA to
begin after a four-hour rest period, but 1t was



advanced to begin as soon as possible.
Nenetheless, it was almost four hours later
that Armstrong emerged from the Eagle and
deployed the TV camera for the transmission
of the event to Earth. At about 109 hours, 42
minutes after launch, Armstrong stepped
onto the moon. About 20 minutes later,
Aldrin followed him. The camera was then
positioned on a tripod about 30 feet from the
LM. Half an hour later, President Nixon
spoke by telephone link with the astronauts.
Commemorative medallions bearing the
names of the three Apollo 1 astronauts who
lost their lives in a launch pad fire, and two
cosmonauts who also died in accidents, were
left on the moon's surface. A one-and-a-half
inch silicon disk, containing micro miniatur-
ized goodwill messages from 73 countries,
and the names of congressional and NASA
leaders, also stayed behind. During the EVA,
in which they both ranged up to 300 feet
from the Eagle, Aldrin deployed the Early
Apollo Scientific Experiments Package, or
EASEP, experiments, and Armstrong and
Aldrin gathered and verbally reported on the
lunar surface samples. After Aldrin had spent
one hour, 33 minutes on the surface, he
re-entered the LM, followed 41 minutes
later by Armstrong. The entire EVA phase
lasted more than two-and-a-half hours,
ending at 111 hours, 39 minutes into the mis-
sion, Armstrong and Aldrin spent 21 hours,
36 minutes on the moon's surface. After a
rest period that included seven hours of
sleep, the ascent stage engine fired at 124
hours, 22 minutes. It was shut down 435
seconds later when the Eagle reached an ini-
tial orbit of 11 by 55 miles above the moon,
and when Columbia was on its 25th revolu-
tion. As the ascent stage reached apolune at
125 hours, 19 minutes, the reaction control
system, or RCS, fired so as to nearly
circularize the Eagle orbit at about 56 miles,
some 13 miles below and slightly behind
Columbia. Subsequent firings of the LM
RCS changed the orbit to 57 by 72 miles
Docking with Columbia occurred on the
CSM's 27th revolution at 128 hours, three
minutes into the mission, Armstrong and
Aldrin returned to the CSM with with
Collins. Four hours later, the LM jettisoned
and remained in lunar orbit.

Trans-Earth injection of the CSM began July
21 as the SPS fired for two-and-a-half min-
utes when Columbia was behind the moon in
its 59th hour of lunar orbit. Following this,
the astronauts slept for about 10 hours. An
11.2 second firing of the SPS accomplished
the only midcourse correction required on the
return flight. The correction was made July
22 at about 150 hours, 30 minutes into the
mission. Two more television transmissions
were made during the trans-Earth coast.
Re-entry procedures were initiated July ,24
44 hours after leaving lunar orbit. The SM
separated from the CM, which was re-orient-
ed to a heat-shield-forward position,
Parachute deployment occurred at 195 hours,
13 minutes. After a flight of 195 hours, 18
minutes, 35 seconds - about 36 minutes
longer than planned - Apollo 11 splashed
down in the Pacific Ocean, 13 miles from the
recovery ship USS Hornet. Because of bad
weather in the target area, the landing point
was changed by about 250 miles. Apollo 11
landed 13 degrees, 19 minutes north latitude
and 169 degrees, nine minutes west longi-
tude July 24,1969.

After a lot of years that U S, astronaut Neil
Armstrong became the first human to set foot
on the moon, many conspiracy theorists still
insist the Apollo 11 moon landing was an
elaborate hoax. Examine the photographic
evidence, and find cut why experts say some
of the most common claims simply don't hold
water. You can tell Apollo was faked because
... the American flag appears to be flapping as
if "in a breeze" in videos and photographs
supposedly taken from the airless lunar sur-
face. The fact of the matter is ... "the video
you see where the flag's moving is because
the astronaut just placed it there, and the iner-
tia from when they let go kept it moving,"
said spaceflight historian Roger Launius, of
the Smithsonian's National Air and Space
Museum in Washington D.C. The astronauts
also accidentally bent the horizontal rods
holding the flag in place several times, creat-
ing the appearance of a rippling flag in
photographs.

References:
WWww.nasa.gov
WWW.Space.com
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