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The Earth and
the Universe

This Photdyy Unknown Author is licensed undéC BYNGND


https://hmn.deviantart.com/art/Explore-The-Universe-441849936
https://creativecommons.org/licenses/by-nc-nd/3.0/

Universe

Universeils totality, or reality, of space and
matter and energy within It.

There are over 100 billion galaxies in the
visible universe. (visible universe Is the area
from which the light has traveled to here).



Galaxies

w Our sun is 1 of trillions of stars in the universe. Stars are found in groups held
together by gravity.

w A huge group of stars is callegjalaxy.
w Our entire universe is made up of thousands of galaxies.
w The images below show you how small we are compared to the entire universe.
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The entire universe is made A huge group of stars held A system of planets & stars that
of thousands of galaxies together by gravity. are found throughout galaxies
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Group of galaxies

The Milky Way belongs to a small group called the
Local Group. The local group is a part of the Virgo

Supercluster.
It is estimated to contain over 40 dwarf galaxies in

addition to three bright galaxies.

Between galaxies and group of galaxies there are
YIaaAQdS ao0dzoof Saédsr gKAOK
Space between galaxies equates almost perfect
vacuum: it contains less than one atom per square
meter onaverage.
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MILKY WAY

Number of planet:. 100 billion
Number of star: 400 billion
Diameter: 120 000 light years
Age: 13,51 billion years

The center of the Milky Way appears
above the Cerro Paranal Observatory

This Is
Milky Way



Building Our Milky Way

The central bulge is a|
the center.

g

Spiral arms are around
the central bulge. They
contain mostly blue
stars, gas and dust.

The Earths located Iin
one of the spiral arms

There are blue stars
and red stars In our
galaxy.

Blue stars are young
and hot stars.

Red stars are old anc
cool stars.



http://amazing-space.stsci.edu/resources/explorations/galaxies-galore/build/index.html

What iIs the solar
system?

A Solar System is made up of a star and the
planetc'ls _\{Vlth other space objects that revolve
around i

A planet is a large, round body that revolves
around a star

In our solar system, the planets and other objects
revolve around a star we call the sun.

We have 8 planets in our solar system and all of
them rotate, or spin about an axis.

An axis is an imaginary line that goes through the
center of the planet.
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https://en.wikipedia.org/wiki/List_of_Solar_System_objects
https://creativecommons.org/licenses/by-sa/3.0/
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CENTER POINT OF GRAVITY Al
BARYCENTER

AWhen a moon orbits a planet, or a planet orbits a star, both bodies are orbiting around a
point that lies outside the larger body.

At KS Y22y R2S&a y2i 2NbAGU GKS SEFOG OSyYyGSN
A The sun is not stationary in the solar system. It moves as the planets tug on it, but it
never gets too far from the solar system barycenter.



AA barycenter is the point
between two objects
where they balance
around each other.

Alts pretty much the
center of gravity.

AThe center of gravity is
the point in the middle
of all the material that

makes up an object,
mass.

BARYCENTER




| "THIS MEANS THAT BECAUSE THE ORBITS ARE ELLIPTICAL, THE
t[ ! b9¢Qf ¢w! +9[ !¢ 5LCCOwWOb¢ {t995{ I ¢
IN THE ORBIT.

Potentiai energy \
changing to kinetic energy

Perihelion Sun \ Aphelion
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Decreasing orbital
speed

Perihelion
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A The speed is fastest when the planet is at the perihelion

Aphelion
A ¢KS LIXFTYySiQa LRaAOGA2Y Ay Alda 2NDAG 6K
A The speed is slowest when the planet is at the aphelion



GRAVITY & INERTIA

A Gravityc A force that pulls all objects
toward each other.

A Inertia ¢ The tendency of an object to
stay either at rest or in motion along a
straight path



http://www.google.com/url?sa=i&rct=j&q=gravity+and+inertia+for+kids&source=images&cd=&cad=rja&uact=8&docid=BpR3iQuybkAV7M&tbnid=uDEQuwk1Kc-JcM:&ved=0CAUQjRw&url=http%3A%2F%2Fphysics.tutorcircle.com%2Fmotion%2Finertia.html&ei=IQQ8U9z-MZbKsQTGsICQDA&bvm=bv.63934634,d.b2I&psig=AFQjCNEQInhKvwglOF8aUcafF4ySdBpoQg&ust=1396528506913346

GRAVITY & INERTIA

If inertia was stronger
than gravity, then
objects would stay on
their straight path & fly
off into space.

If gravity was
stronger than
Inertia, then
objects would
crash.

Actual Orbit

Inertia & gravity work
together to keep the
moon orbiting the
Earth. And they work
together to keep
planets orbiting the
sun.


http://www.google.com/url?sa=i&rct=j&q=gravity+and+inertia+for+kids&source=images&cd=&cad=rja&uact=8&docid=BpR3iQuybkAV7M&tbnid=uDEQuwk1Kc-JcM:&ved=0CAUQjRw&url=http%3A%2F%2Fphysics.tutorcircle.com%2Fmotion%2Finertia.html&ei=IQQ8U9z-MZbKsQTGsICQDA&bvm=bv.63934634,d.b2I&psig=AFQjCNEQInhKvwglOF8aUcafF4ySdBpoQg&ust=1396528506913346

PRODUCING ENERGY

AGravity pulls all the mass inward,
creating intense pressure.

AThe pressure is high enough to force 2 '
atoms of hydrogen to fuse into an atom
of helium .

AHeat is released during this reaction
and so Is radiation. This radiation
strikes Earth, helping heat the
atmosphere, drive our weather, and
provide energy for life.
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SOLABYSTEM

Number of planets8
Number of natural satellitesl75

Star: One (sun)
Age: 4571Dillion years

Thesolar system is part of the galaxy




The Solar

system

AThe solar system is divided in four areas: the
first is the area of the inner (or earthy
planets with four planets that have solid
surface, and their composition is similar with
UKS SINIKQa®
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contains small fragments.

AThe third one of the outer planets or aerial
giants, with four planets which are

composed mostly from gases, and they are
much bigger than earth.

AThe last area is the outer area of the system,
g KAOK O2yulAya titdzi2zz
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The creation
of the solar

system

Alt is believed that the solar system started
being created five billion years ago. That
period oftime, a star was destroyed and then
dustand matter was dispersed, so a nebula
was created. Ultimately the planets were made
from stardust. The core of this nebula grew
under the influence of its gravity and became
warmer and denser. This matter fell to the
growing core, the nebula increased its speed
and was flatted in a huge spinning disk. Finally,
the heat produced enough energy that led to
the beginning of nuclear fusions. Those fusions
created our sun. (The sun needed ten million
years to be created).



The lighter gases were skyrocketed away from the
solar system and left heavier rocky fragments and
metals with high melting point closer to the sun.
Melted metals and particles of dust stuck together
and started to create rocks. The mutual gravity
made those rocks to meet and finally create
planets. At the hot inner area of the solar system

The creation

Of the S()Iar rocky planets with cores of metal were made. At
the cold outer area, the condition was different.
SyStem Away from the sun the temperatures are lower.

The steam is boiled down and turned into ice.
Many materials came to this area from the inner
areas. Their huge cores from ice and metal grew
bigger, the gases was dispelled away from the area
where the sun was born. When the deposit of the
most ice and gases was completed, the planets
were turned into aerial giants.
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A The largest volcano in the Solar System is Olympus, ‘
on Mars, with an altitude of about 26km and a
diameter about 550km!

System, whe “omes’to volcanic
action.

Venus has’about.600
known velcanoes and
possibly quite a few
thousand more, waiting to

Mercury also has many -
volcanoes, some of







A lo is the most active astronomical body of our Solar System where
geology is concerned. It is attracted by different angles from Jupiter and
Its other main moons, Europa, Ganymede &wallisto The tidal forces
caused by this attraction causes the surface of lo to keep moving up
and down.

Aag+x2eél ISNE RA &O2 IS NBHIriKgSts IPR.itBl vy 2 S a
currently believed that tides under the surface heat up the inside of the
Jovian moon, causing the rocky interior to melt and spurt out of the
volcanoes, with sulphuric gases, in violent eruptions. It is estimated
UKFG L2 LINRPRRdAzOSa mnn GAYSa Y2NB f |
together.






A On Mars super volcanoes have been discovered, which seem to
have had an important impact on the formation of the
atmosphere many millions of years ago, possibly affecting its
potential to host life. It has been estimated that each of these
volcanic eruptions spurted out about a thousand cubic km of
matter.

A On Earth, geological activity evolves slowly over time and
eventually erupts in a similar way, forming the wailown conical
mountains. But on Mars it seems that the geological activity
evolved very quickly, producing sudden and tremendously
powerful eruptions. That meant that it left behind onIy craters,
0SOlFdzaS AU RARYQUO KIS UKS ySOSaal
A Many such volcanoes have been discoveredrabia Terrain
al NEQa Y2NIKSNY KSYAALIKSNB® al yeé ;
al N&E NS5 0SfASOSR (2 0S (GKS NXadz
volcanoes, as the scientists call them.



Olympus on Mars is visible from space



Volcano of ... Ice
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A Scientists suspected the existence of
ONB2@2f Oly2Sa 2y C¢CAlUlYyXE -
but they had to wait until thecCassini»
satellite, which observed Saturn, discovered a
g2t OFy2 G6KAOK &LJzNIa 2 dzi
lava! It Is located south of the equator, in the
Sotra Facula Dessert, with a heightld800m
and the surrounding area seermasnilar tothe
volcanoes of Etna In Italy and Laki in Iceland.
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SUN

Age:4.6 billion years

It is the center of our Solar System.

Nuclear reaction.

Important source of energy for life
on Earth




A The sun, with the age of almost 5
billion years, is the centre of our 5
azfl NJaegadtSyeoe LG R
permanent characteristics, because
it is made of gases. In its core, the
KeERNRISYyQa O2NbBa |
they undergo fusion and finally they
are turned to sun. Every minute, the
sun is turning a 240 million tones

mass to energy.
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Parts of the Su

Radiative
Zong

The sun has a core, a
radioactive zone, and a Core
convective zone.

The sun is composed of gas and
has no solid surface.

The two gases that make up the
sun are hydrogen and helium.

Compared to other stars, our
sun is medium sized and has a
medium temperature.

Photosphere
However, it is still VERY hot! :

Coronal hole Chromosphere

e BULHASA




SOLAR ECLIPSE

www MrEclipse com ©1999 Fred Espenak




U Solar Eclipses the phenomenon where
the Moon interferes between the Sun and
the Earth, resulting in some areas of the
Earth receiving less light than usual.

U Each year there are at least two solar
eclipses, while the maximum number of
solar eclipses that can occur in one year Is 5.

U It may be partial or total.






U Because the Earth's orbit around the sun is not circular
but elliptical, and in conjunction with the elliptical orbit

of the moon around the earth, for the Observer the two
bodies seem to be constantly changing in size. This
results in the creation ahree kindsof eclipses.







U Atotal solar eclipses a rare celestial phenomenon

AY S6KAOK (GKS Y22y GO20SNBE OF
trace of sunlight for a few minutes. This is because, Iin

the celestial dome, the two bodies seem to have the

same size. This Is a cosmic coincidence, since the sun

IS 400 times farther from the moon, but it looks like it

IS 400 times smaller. During the total eclipse, the

moon's size seems such that it fully covers the sun.

The observer Is in the shadow of the moon.




Anatomy of a Solar Eclipse
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U In theannular eclipsethe cone of the moon's shadow
does not touch the surface of the Earth. This results in
the observer seeing a solar ring around the dark moon.

U In the partial eclipsdhe observer sees a
percentage of the sun "eaten" by the moon.

U Total solar eclipses can theoretically last
up to 7:30 minutes. Annular solar eclipses
can theoretically last up to 12:30 minutes.
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Sun

From here you would see a total eclipse of the sun

From here you would see a partial eclipse of the sun



The Inner Planets
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The Terrestrial Planets of Our Solar System




Mercury

A The smallest planet in our solar system (less than half
the size of earth).

Its surface is filled with craters much like the moon.
Closest planet to the sun.

On Mercury, the sun would look 3 times larger than
what it looks like on earth.

Mercury does not have any moons or rings.
After the Earth, Mercury is the second densest planet.

A (E)n tl\r/]lercury you weigh only 38% of what you weigh on
arth.

A Fastest orbitingI planet, completes a full turn around the
sun in 88 earthly days.

A One side of the planet can be 800 degrees Fahrenheit
¥yhen the other can be280-degree Fahrenheit at the same
ime.

To Do Do Do P>

This Photdoy Unknown Author is licensed undéC BY


https://www.universetoday.com/100084/take-a-spin-around-mercury/
https://creativecommons.org/licenses/by/3.0/

Venus

A It is so hotthat iron would melt at its surface.

A It has the longest rotation period of any planet in the
Solar SKstem and rotates In the opposite direction to
most other planets.

A Venus is the second planet from the Sun and is the
ﬁ/lecond brightest object in the night sky after the
oon.

A Sometimes referred to as the Earth's sister planet due
their similar size and mass.

A Its atmosphere is deadly because it is composed from
carbon dioxide and sulfuric acid, which create a serious
greenhouse effect, trapping all the heat.

A (E)n t\r/]enus you weigh only 91% of what you weigh on
arth.

A Venus has 90 times the pressure of Earth.

This Photdoy Unknown Author is licensed undéC BYGND


https://elgatocuanticodesheldon.blogspot.com/2012/03/la-exploracion-de-venus-ultima-parte.html
https://creativecommons.org/licenses/by-nc-nd/3.0/

Earth

A

To o

A

Earth is the third planet from the Sun and largest of the
terrestrial planets.

Earth was formed somewhere around 4.54 billion years
agg ia\rtld L? _ciurrently the only known planet to supportife
and lots of it.

Earth is thedensiestplanet in the solar system.

The Earth has an Ozone Layer which protects it from
harmful solar radiation.

The unique compilation of water in liquid form, an
atmosphere full of oxygen and nitrogen and dynamic
weather conditions offers the base of the maintenance of
the flora and fauna.

Earth's ﬂravity interacts with other objects in space,
especially the Sun and the Moon.

A 23 hours and 56 min=1 Earth day (rotation)
A 365 days =1 Earth year (revolution)

This Photdoy Unknown Author is licensed undeéC BXSA


https://en.wiktionary.org/wiki/earth
https://creativecommons.org/licenses/by-sa/3.0/

Mars
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Mars is the fourth planet from the Sun and last of the
terrestrial planets.

Mars is sometimes called the Red Planet because of
the brownishred color of its surface. This color is
caused to the iron trioxide that exists on its surface.

Mars is the second smallest planet in the solar system.
Pieces of Mars have been found on Earth.

The tallest mountaiknown in the solar system is on
Mars.

It has atmosphere that is mostly made of carbon
dioxide and polar glaciers and its day lasts for 24 hours.

The temperature is aboutl25 C to 25C.

Air Pressure on Mars is the same as 30 km above the
OF NI KQa adzN¥IlF OS®

This Photdoy Unknown Author is licensed undéC BYWC


http://hervetavernier.blogspot.com/2013/02/mars-de-grijze-planeet.html
https://creativecommons.org/licenses/by-nc/3.0/
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thousands of small bodies (space
fragments), with a diameter of some
meters to hundreds kilometers, but they
have, as a summation, mass as just the on.
millimeter of the Earth.

Aste r0|ds are the material of a planet that | R ,
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attraction of Jupiter, or from another planet / g ( ng Pr
that could have been between Jupiter and ‘ &7 e )
Mars and for same reason was destroyed #
and became 7.000 asteroids. M ~



Asteroids

/

This Photdoy Unknown Author is licensed undéC BXSA



http://english.stackexchange.com/questions/128858/floating-in-an-asteroid-vs-floating-on-an-asteroid
https://creativecommons.org/licenses/by-sa/3.0/

The Outer Planets of Our Solar System

Jupiter Uranus Neptune



Jupiter

Jupiter is easily the largest and most massive
planet in the Solar System.

A Jupiter has 67 confirmed moons orbiting the
planet.

A Jupiter has a faint ring system around it. Its ring
IS mostl comgrlsed of dust particles from some
2T dzLJA U SNXa Yz22yaod

Jupiter is the fourth brightest object in our solar
system

Jupiter does not experience seasons like other
planets such as Earth and Mars.

Is made of hydrogen and helium.

Jupiter is turning so fast, so its day and night are
lasting less than 10 hours.

It is composed of gigantic amounts of gases,
which are turning around a small stable core.

It is famous for its big red dot, a storm in its
atmosphere that exists from when we started
watching Jupiter.

o Do Do Do Do D>

This Photdoy Unknown Author is licensed undéC BY


https://www.universetoday.com/147978/the-newest-picture-of-jupiter-and-europa-captured-by-hubble/
https://creativecommons.org/licenses/by/3.0/

Saturn

A Saturn is the sixth planet from the Sun, and last of
the planets known to ancient civilizations.

A Saturn is one of five planets able to be seen with
the naked eye.

A Saturn has the fastest winds of any other planet in
our solar system

It is also the fifth brightest object in the solar
system.

Saturn has 150 moons and smaller moonlets.

Saturn has the largest rings of any planet; the rings
are made of icy particles.

Saturn is also composed from gases, but less
hydrogen and more ammonia.

It is the most impressive but the Iiﬁhtest of all
planets, with general density smaller than waters.

o Do Do Do P>




Uranus

A Uranus rotates on its axis once every 17 hours
and 14 minutes.

A The minimum surface temperature on Uranus is
224°C and that makes it the coldest of the eight
planets.

A" NYydza A& 2F0SYy NBTFSNNB

A Uranus is the second least dense planet in the
solar system, after Saturn.

A ls composed mostly from ammonia and methane
and has rings.

A It has the singularity that it is turning like it is )
NREtEtAY3d 2y Aua Z2ZNDAUZE gAUK
facing the sun. It is speculated that this is the
result of a crush with another comet, something
that is confirmed from the absence of
disturbances in its atmosphere.

This Photdoy Unknown Author is licensed undéC BY


https://www.flickr.com/photos/geckzilla/39162858512
https://creativecommons.org/licenses/by/3.0/

Neptune

A Neptune has the second largest gravity of any
planet in the solar system.

A Neptune has a storm similar the Great Red Spot
on Jupiter. It is commonly known as the Great
DarkSpot and is roughly the size of Earth.

A Neptune spins very quickly on its axis.

A Like the other outer planets, Neptune possesses
a ring system, though its rings are very faint.

A Neptune also has a second storm called the Small
Dark Spot. This storm is around the same size as
OF NIKQa Y22y o

A ltis composed from aerial methane, water and
ammonia and unlikely Uranus, its atmosphere IS
pretty active something weird, because it is far
away from the sun and the heat it takes from the
sun is minimal.

This Photdoy Unknown Author is licensed undéC BYWC



https://followmehere.com/2011/07/13/neptune-finishes-first-year-since-discovery/
https://creativecommons.org/licenses/by-nc/3.0/

Satellites

ANatural satellite or moon is called
every natural body in the sky that is
turning around a planet

AOur solar system has 184 natural
satellites.

Aa SNOdzZNE | YR +Sydza R
satellites. Earth has one and Mars two
(Phobos and Deimos).

AJupiter has 69 known satellites and
Saturn 62

AUranus has 27 and Neptune 14.




The moon

AMoon,9 I NIl KQa &afelitGandyhkaiedzNd: f
large celestial body. Known since prehistoric
times, it is the brightest object in the sky after
the Sun.

A Its name in English, like that of Earth, is of
Germanic and Old English derivation.

A It is at the origin of tides and seasons because of
its gravitational strength.

A There are different natural
phenomenon with the moon
like eclipse or "blood" red
moon even supemoon.

This Photdoy Unknown Author is licensed undéC BY


https://www.universetoday.com/69505/is-the-moon-really-a-been-there-done-that-world/
https://creativecommons.org/licenses/by/3.0/

PHASE OF THE MOON
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The phases change every 3 days. A full cycle
lasts 29. 5 days antlis calleca lunar or synodic
month. Due to the slight deviation of the
Moon'sorbit from the eclipticthe Moonis
always close td.

In the phase close to the new moon, It almost
always rises at the same time as the Sun and Is
always close to i the sky They alsosetalmost

at the same time

In the phase close to the full moon, It iIs opposite
to the Sunandsetsalmost exactlywhenthe Sun
rises




Therefore, in winter the Moon Is visible high

above the horizon and stays in the sky for quite
a long time.

In summer, however, the full moon is visible
just above the horizon and stays there
relatively shortly. Of coursdéhe altitude also
depends on the latitude of the observer.



Moon In winter
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Summer Moon




Lunar eclipse

The plane of the moon around the earth is inclined, relative
to the plane of the earth around the Sun, about 5 degrees.

This fact makes somewhat rarely the absolute alignment of
the three bodies In a straight line. In this case we have the

eclipse effect.
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MARE FRIGORIS MARE SERENITATIS
sea of cold sea of serenity

MARE TRANQUILLITATIS
sea of tranquillity

MARE CRISIUM
sea of storms

Plato (crater)

MARE IMBRIUM

sea of rains

Copernicus
(crater)

W (on moon)
Efinsky) =

OCEANUS
PROCELLARUM ',
ocean of storms

E (on moon)

W (in sky)

MARE FOECUNDITATIS
sea of fertility

MARE NECTARIS
sea of nectar

MARE HUMORUM
sea of moisture

MARE NUBIUM

sea of clouds

MARE VAPORUM
sea of vapours

Tycho (crater)



Kuiper'sZone- Pluto

AYdzA LISNQA %2y S _Aa 02 Ega A g R
frozen bodies¢ KS %2y SQa O02RAS: . (s@e
because of the attraction from the big el Y peaas
planets, enter the solar system are i SRR
called centaurs. oal i e

APluto was smaller than the planets
(with a diameter smaller thanthe , ~ _
Y22y Qauv dzyuAt AlGQa R
constitutes double system with its
satellite Charon (Pluto has 5
satellites) Pluto is considered now a _ _
Rol N LI FySU>X 0SSOI dza
Zone there are bodies of the same or
blggt;er size than it, and the minimum
limit for a normal planet was decided
to be bigger than Pluto.
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AThe final border of the system Is the ,
KeLRZ2UKSUAOIT h2Nluw
with the Kuiper's Zone as it concerns
the bodies that consist it, but it is
located a lot further and it shapes a
sphere that contains the solar systen: .
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considered that the comets with big
periods are coming from.



Comets

Cometsare celestialbodies that appear cloudy view, while the matter of which they consistsometimes
becomesbigger, taking the form of a long tail when they passcloseto the sun Thosephenomenaare
observedbecauseof the act of the solarradiation and the solarwind in the comet Whenit approachthe
Sun,the Solarheat makesit hotter andit losesits volatile materialsfrom its surface from smallgapsthat are
createdasthe materialslauncherin highspeed,at about 1000metersper second(waterions,carbondioxide,
dust, organicjoins and small strong pieces),so two tails are created, one of dust and one of ions, that the

solarwind takes

Comets ramble around the stars in a variety of orbits and have orbital periods that can be some or thousands
years.
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METEOROIDS

w Meteoroids are pieces
of rock or dust that are
smaller than asteroids.

w Meteoroids are tiny
particles left by an
asteroid or a comet &

. most meteoroids are
Meteoroid smaller than the size of

a pebble.


//upload.wikimedia.org/wikipedia/commons/6/63/Meteoroid_meteor_meteorite.gif

A When smalmeteoroidsSy 4 SNAR 9 I NJi F
atmosphere, they usually burn up &
make a fiery trail as it falls, it is then
OFfft SR I YSGS2NJ 2NJ I«

A Meteors that land on Earth are called
meteorites.




ASTRONOMY



Stars

A Stars are the most widely recognized astronomical objects and represent the
most fundamental building blocks of galaxies. The age, distribution, and
composition of the stars in a galaxy trace the history, dynamics, and evolution of
that galaxy. Moreover, stars are responsible for the manufacture and distribution
of heavy elements such as carbon, nitrogen, and oxygen, and their characteristics
are intimately tied to the characteristics of the planetary systems that may
coalesce about them. Consequently, the study of the birth, life, and death of stars
IS central to the field of astronomy.



Astronomy

"It is never too late for astronomyThis
unfathomable field reveals its riddles to
anyone who wants to ask a question about the .
order in the planetary world and our place In
this colorful kaleidoscope¢
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At the beginning, the eyes aralbetter or worse atlas of the sky are enough~lt can be a rotating sky map; |
can be a map from a magazine or a printed computer atlas. A small LED diode (LED) torch that gives re
light will also be useful. Now, just search fdaaly darkplace, away from lamps and look up at the sky. It is
difficult to say preciselgnd explain how to learn to recognize eonstellations. It is important to find a
characteristic point'in the sky. For example, it can be the Plough. Now, with the help of an atlas of the sk
(or even better- a rotating sky map set for a given date and time) and a red flashlight to illuminate the
maps, look for neighlwring bright starsandtry to match what you se® the shapes of the constellations
drawn in the atlas. It takes some time and requires patience, especially since the sky looks different in
different seasons andt different times of the night, due to two simultaneous movements ofEagh -
rotational movement around its own axis and circulating in orbit around the Sun.



= XY X .‘

Gwn7(h Pohrl 13 -\'/2

Cefeusz A /
== T

/’ ¥,
S
S
\ .
G5,
\

.;\gcna
Tollman el

‘__J__~.

Ra;skt Pta;‘/ SN
N

/\ v
Et?rmn

\. 4 Al i ’ 7
* “./ WAiC . = )
( i~ Ao - E \ /
”t'lla\7 S | [l e 4 . ' e () ¢
. I 3 X s . PRy . ¥ .
. - -

Drago™

Cepheus Cassioptia

-
Ussa Minor Perseus

Corona Borealis

! Canes#/enatici
.
Coma Berenices

-

|V 30 4 @ Satun

_rJrsa Major .

Camelopardalis
[
-

Auriga

“Leo Minor ."Gernihi - o Orian
S 1

' Le-:e;

.
. Canis Minor
eMoon Monoceros

Sextans

Crater »——-




© STAR OBS’ER\./ATION-S/
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Whatdid we use?

A To find a constellation in the
sky, we used a rotary map of
the sky. As the exact
appearance of the sky a
givenplace depends on the
latitude and the localime,
we useda map
prepared for Poland.
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How do weusearotary map of thesky?

In our maphours correspond to Central
European time (wintertime in Poland).

To obtain summertime, one houwvasadded to

. . . y  OBROTOWA MAPA
wintertime, therefore in summer wlave to &  NiEoA GWIAZOZISTEGO
subtract one hour before we set the map. / NAD POLSKA

The longitude oA € NJ MR & mpd 9 S
CentralEuropeartime correspondgo N e T
longitude15°F so we must add about2?

minutes toit to get the local timei Yy A & N} NR 5

Rotating the map relative to the fixed horizon
profile (with the directions N north, W- west,

E- east, unmarked direction South is the

bottom edge of the map) we set it to the
appropriate day and time of observation and

get the look of the nightskik y A &.NJ} NR35 &




How tomakeandusea student astrolabium?

With a piece of dandingtape,we attached a | Student Astrolabium
weight hanging on a sewing thread in the middle of
the long side of a set square with a protractor.

Tomeasurethe altitude of a star above the horizon,
you need to point the long side of the triangle , -
towards the starHaving done this, yoput a finger [ NG\~ meonay
on the sewing thread and move into your house. T
Standing in clear light, yaead the angle and write
it down.

Youwill obtain the altitude of the star using the
formula: altitude = 90¢ measured angle.




OUR MEASUREMENTS

A groupof 18 students working in the astronomy group together with the project
coordinator2 0 A SNIWWSR (KS 0Said @AaArAofS 0O2yaisSt
11th of October 201&etween 19.00 and 20.00, such as the Big Bear, the Eagle,
Cepheus, Cygnus, Lyra, Cassiopeia, Andromeda, Pegasus and the Little Bear.

We found them in the sky, identified their characteristic stars and measured the
altitude over the horizon of the brightest of them.



Great Bear.
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The brightest stars of thé&reat Bear

A Dubhe- an orange star located 105 light e ,
yearsawayfrom the Earth. In fact, it is B Dubhe /
made up of two stars. The weaker one i *
circulates arounca giant starin 44,7
years. The name of the star was created ,
by shortening its original name meaning Pricos Merak
the backof a great bear

A Dubhe is the brightest star of the Big
Bear constellation. It was observes
student's inZyrardowin the north
northwestern part of the sky at the
I €t GAUOdzRS 2F ocx | 02¢
Patrycja).

Megrez ?
Benatnash Alioth B



" Mizar
b

= A“om' Megrez ? - ' Merak- white star, located 78
- / ' light years away. The nanse
. , - | derivedfrom the Arabienaraqq
Phecda | - which means groirof the bear)

Merak belongs to the Big Bear
constellationlt was observed by
students inZyrardown the
north-northwestern part of the

sky at the altitudeod n x | 062 @S
the horizon (Patryc)a



Mizar -

Mizarbelongs to the Big Beaonstelation. It was observed by
students inZyrardéwin the northwesern part of the sky at thé
altitude of 38xabovethe horizon(Patrycj3.



