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. Below you will find the national education content
standards that we explore in our presentation:




Spiral Galaxy

What is a Solar System?

A solar system is a collection of the
planets and their moons in orbit around
a star (in our case, the sun). It also
includes smaller bodies in the forms of
asteroids, meteoroids, comets, and
dwarf planets.

What is a Galaxy?

A system of billions or even trillions of
stars along with planets, interstellar
clouds of gas and dust, and dark matter
all held together by gravitational
attraction. There are three kinds of
galaxies: elliptical, spiral, and irregular.

How Many Galaxies are There?

There are countless galaxies in the
universe of all different shapes and
sizes. Images from the Hubble Space
telescope show there could potentially
be a hundred billion (if not a trillion)
galaxies, each containing hundreds of
billions of stars.

Elliptical Galaxy

Credit: Andrew C. Freeman

What is the Milky Way?

The Milky Way is a barred spiral galaxy
that houses our solar system along with
100-400 billion stars and at least the
same number of planets. The Milky
Way is 150,000 light years (900
quadrillion miles) in diameter. It has
four main spiral arms, and our solar
system is located within one sub-arm
called the Orion Spur.

Irregular Galaxy
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The Sun:

e Yellow, main sequence star
e 99.8% of mass of the solar system

e Volume of 1,300,000 Earths
e Surface temperature of 10,000 °F

Mercury:
e Terrestrial planet with no moons

e Closest planet to the sun

e Smallest planet in the solar system

e Your weight on Mercury would be
38% of your weight on Earth

e Wrinkles on surface are caused by
the cooling and contracting of its

molten core

Venus:
e Terrestrial planet with no moons

e Earth’s sister planet, similar size
and mass

e 864 °F average, the hottest planet
in the solar system

e Early civilizations mistook it for
two different bodies, because it is
visible after sunset or before

sunrise

Credit: World Wide Telescope

Earth:

Terrestrial planet with one moon
Only known planet to support life
Once believed to be the center of
the universe

70% of the Earth is covered in

water

Mars:

Terrestrial planet with 2 moons
Largest dust storms in the solar
system

Home to the largest volcano,
Olympus Mons (53 miles tall), and
the longest valley, Valles Marineris
(2500 miles across), in the solar
system

Mars was likely once abundant in
water, but now it has very little,
most of which is in the form of ice

and located at the South Pole.



Jupiter:
e Gas giant with 79 moons

e lLargest planet: two and a half
times more massive than all the
other planets in the solar system
combined

e Primarily made of hydrogen and
helium

e Shortest day of all the planets,
roughly 10 hours

Saturn:
e Gas giant with 62 moons

e Hexagonal vortex storms at the
poles, caused by the merging of
small-scale cyclones

e 30+ rings, the most extensive ring
system in the solar system

e Rings extend over 175,000 miles
out, but are only about 30 feet

wide

Uranus:
e Ice giant with 27 moons

e Coldest planet, -357 °F
e Only one spacecraft has flown by

Uranus, the Voyager 2 in 1986

Neptune:
lce giant with 16 moons

Fastest winds recorded in the solar
system: ~1500 mph

In the southern hemisphere of
Neptune, Voyager 2 observed the
Great Dark Spot, a storm that

lasted five years

Pluto:

Dwarf planet with 5 moons

Over 3 billion miles from the sun
2/3 the size of Earth’s Moon

As it draws closer to the Sun in its
orbit, Pluto’s nitrogen ice surface
heats up enough that it sublimates
and forms an atmosphere, which
re-freezes into solid nitrogen as it

distances itself from the sun again

Credit: NASA



Synopsis

What is located near the center of
our galaxy?

A star cluster and a supermassive
black hole (Sagittarius A-star) exist at
the center of our galaxy. However, it
is @ common misconception that the
supermassive black hole is at the
exact center of the Milky Way,
whereas is actually slightly off-center.
The direct center is the point at which
the most mass is concentrated.

Credit: NRAO/AUI/NSF

Does a light year measure time or
distance?

Because of its name, a light year is
sometimes mistaken for a
measurement of time, but it is
actually the distance light travels in

one year, ~6 trillion miles.

If you travelled to a different
planet, which would change—your
mass or your weight? Why?

Your weight would change, not your
mass. This is because mass is
constant, whereas weight depends
on the strength of the force of gravity
in a given place. This means that it
would take the same amount of force
to push you from side to side but less
force to hold you up or to jump

vertically.

How many stars are in our solar
system?

There is only one star in our solar
system, the sun, but there are
between 200 and 400 billion stars in
our galaxy.
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Synopsis Cont.

Which planet has a large red spot in
its atmosphere?

The Great Red Spot is a region in the
Southern Hemisphere of Jupiter’s
atmosphere. It is classified as an
anticyclonic storm, which are storms
that blow counterclockwise in the
Northern Hemisphere or clockwise in
the Southern
opposed to cyclonic storms, which
in the Northern
Hemisphere and counterclockwise in

Hemisphere, as
blow clockwise

the Southern Hemisphere.

Credit: Hubble

How thick are the rings of Saturn?

The main rings are only about 30 feet
thick, whereas they are 175,000 miles
wide in diameter.

In what identifiable shape is the icy
region on Pluto?

A heart! This called

Tombaugh Regio and the left lobe

region s

(Sputnik Planitia) is made up of
slushy, shifting nitrogen ice plains
about 600 miles wide.

Credit: NASA

Why is Mercury so hot during the
day and so cold at night?

Mercury is 800 °F during the day,
because it is so close to the sun. But
because it possesses almost no
atmosphere, 0.0000000000001% to
be more exact, there is nothing to
prevent any of the incident heat from
reaching the surface or to hold the
heat close to the planet. This allows
the heat to escape into space,

making Mercury as cold as
-300 °F at night.



Classroom Activities

Grades 3-5

FULL WANING ~ WANING WANING o ~ YOUNG WAXING WAXING WAXING
' GIBBOUS ~ QUARTER  'CRESCENT . CRESCENT  'QUARTER . GIBBOUS

Phase New First Quarter Full Last Quarter
Rise Sunrise Noon Sunset Midnight
Highest in Sky Noon Sunset Midnight Sunrise

Set Sunset Midnight Sunrise Noon



Classroom Activities

Grades 6 — 8
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Classroom Act

Grades 9




Classroom Activities

Grades 9 — 12 Cont.

ESA, Z. Levay

editHubble Telescope




Glossary:

Asteroid: a small rocky body
orbiting the sun, typically in the
asteroid belt

Astronomical Unit: the average
distance from the earth to the sun,
about 93 million miles

Astronomy: the scientific study of
celestial objects, space, and the
physical universe

Black Hole: a place in space where
the force of gravity is so strong that
no matter, radiation, or light can
escape it

Comet: a small, icy body from the
outer reaches of the solar system
that releases gas when it passes by
the sun, often producing a tail

Galactic bulge: center of the Milky
Way, home to 10 billion of the oldest
stars and a supermassive black hole

Gas Giant: a large planet consisting
mostly of hydrogen and helium
gases and with a deep hydrogen
mantle, i.e. Jupiter and Saturn

Gravity: the force of attraction
between any two masses

12

Ice Giant: a large planet composed
mostly of hydrogen and helium, but
without a deep hydrogen mantle,
i.e. Uranus and Neptune

Kuiper Belt: a region of the solar
system beyond orbit of Neptune,
home to cold, icy, rocky worlds such
as comets

Light Year: the distance light travels
in one year, about 6 trillion miles

Mass: a measure of the quantity of
matter in an object. It is constant in
all circumstances, whereas weight
varies depending on gravity

Matter: any physical material that
occupies space

Oort Cloud: a shell of icy objects
that surrounds the sun at a distance
far beyond the Kuiper Belt

Radiation: the emission of energy as
electromagnetic waves or particles

Star: a massive ball of plasma (hot
gas) that radiates energy, i.e. the sun

Sunspot: a temporary dark spot of
cooler plasma on the surface of the
sun
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