Owsley Brown II Portable Planetarium
9-12 Program Offerings
Big Bang Ballet - Physics in our Universe: 9-12 (30-60 minutes)
Performance Expectations
● The star called the sun is changing and will burn out over a lifespan of approximately 10 billion years. (HS-ESS1-1)
● The study of stars’ light spectra and brightness is used to identify compositional elements of stars, their movements, and their distances from
Earth. (HS-ESS1-2), (HS-ESS1-3)
● The Big Bang theory is supported by observations of distant galaxies receding from our own, of the measured composition of stars and nonstellar gases, and of the maps of spectra of the primordial radiation (cosmic microwave background) that still fills the universe. (HSESS1-2)
● Other than the hydrogen and helium formed at the time of the Big Bang, nuclear fusion within stars produces all atomic nuclei lighter than and
including iron, and the process releases electromagnetic energy. Heavier elements are produced when certain massive stars achieve a supernova
stage and explode. (HS-ESS1- 2), (HS-ESS1-3)
● Kepler’s laws describe common features of the motions of orbiting objects, including their elliptical paths around the sun. Orbits may change due
to the gravitational effects from, or collisions with, other objects in the solar system. (HS-ESS1-4)
● Cyclical changes in the shape of Earth’s orbit around the sun, together with changes in the tilt of the planet’s axis of rotation, both occurring over
hundreds of thousands of years, have altered the intensity and distribution of sunlight falling on the earth. These phenomena cause a cycle of ice
ages and other gradual climate changes. (Secondary to HS-ESS2-4)
● Although active geologic processes, such as plate tectonics and erosion, have destroyed or altered most of the very early rock record on Earth,
other objects in the solar system, such as lunar rocks, asteroids, and meteorites, have changed little over billions of years. Studying these objects
can provide information about Earth’s formation and early history. (HS-ESS1-6)
● Each atom has a charged substructure consisting of a nucleus, which is made of protons and neutrons, surrounded by electrons. (HS-PS1-1)
● Newton’s second law accurately predicts changes in the motion of macroscopic objects. (HS-PS2-1)
● Momentum is defined for a particular frame of reference; it is the mass times the velocity of the object. In any system, total momentum is always
conserved. (HS-PS2-2)
● Newton’s law of universal gravitation and Coulomb’s law provide the mathematical models to describe and predict the effects of gravitational
and electrostatic forces between distant objects. (HS-PS2-4)
● Forces at a distance are explained by fields (gravitational, electric, and magnetic) permeating space that can transfer energy through space.
Magnets or electric currents cause magnetic fields; electric charges or changing magnetic fields cause electric fields. (HS-PS2-4), (HS-PS2-5)
● Energy cannot be created or destroyed; it can be transported from one place to another /transferred between systems. (HS-PS3-1), (HS- PS3-4)
● Uncontrolled systems always evolve toward more stable states—that is, toward more uniform energy distribution (e.g., water flows downhill,
objects hotter than their surrounding environment cool down). (HS-PS3- 4)
● Although energy cannot be destroyed, it can be converted to less useful forms—for example, to thermal energy in the surrounding environment.
(HS-PS3-3), (HS-PS3-4)
● Information can be digitized (e.g., a picture stored as the values of an array of pixels); in this form, it can be stored reliably in computer memory
and sent over long distances as a series of wave pulses. (HS-PS4-2), (HSPS4-5)
● Atoms of each element emit and absorb characteristic frequencies of light. These characteristics allow identification of the presence of an
element, even in microscopic quantities. (Secondary to HS-ESS1-2)
● Multiple technologies based on the understanding of waves and their interactions with matter are part of everyday experiences in the modern
world (e.g., medical imaging, communications, scanners) and in scientific research. They are essential tools for producing, transmitting, and
capturing signals and for storing and interpreting the information contained in them. (HS-PS4-5)

NGSS Disciplinary Core Ideas: ESS1.A, ESS1.B, ESS2.A, LS1.A, PS2.A, PS2.B, PS3.B, PS3.C, PS4.C
Explore how humans, confined to one tiny rocky sphere in a distant suburb of an ordinary galaxy, were able to use our intellect to build our
understanding of something as vast as the universe by being transported to the beginning of it all! This visually vibrant experience takes the
audience on a flight through astronomical data from a multitude of telescopic surveys, with state of the art software to navigate our virtual
spaceship through our universe. The journey begins 14.7 billion years ago with the Big Bang and the origin of our universe. The vast time and
distance scales seem to come within our mental grasp as we zoom toward our special little corner of the universe. The flight through time and
space eventually zooms in on our galaxy, our Sun, and ends at home on Earth. 30-60 Minutes
* The Big Bang Theory
* Evidence of “Big Bang”
* Formation of Atoms/Elements

* Formation of Stars/Solar System/Earth
* Kepler’s Laws of Motion
* Newton’s Laws of Motion

* Revolution and Rotation
* Gravity
* Photons and Scientific Evidence from
Telescopes and Probes

Asteroids – Finding Them before They Find Us: 7-12 (30 minutes)
Performance Expectations
● Kepler’s laws describe common features of the motions of orbiting objects, including their elliptical paths around the sun. Orbits

may change due to the gravitational effects from, or collisions with, other objects in the solar system. (HS-ESS1-4)
● Although active geologic processes, such as plate tectonics and erosion, have destroyed or altered most of the very early rock

record on Earth, other objects in the solar system, such as lunar rocks, asteroids, and meteorites, have changed little over billions
of years. Studying these objects can provide information about Earth’s formation and early history. (HS-ESS1-6)
● Natural hazards and other geologic events have shaped the course of human history; [they] have significantly altered the sizes of

human populations and have driven human migrations. (HS-ESS3-1)
● Changes in the physical environment, whether naturally occurring or human induced, have thus contributed to the expansion of

some species, the emergence of new distinct species as populations diverge under different conditions, and the decline–and
sometimes the extinction–of some species. (HS-LS4-5), (HS-LS4-6)
● Species become extinct because they can no longer survive and reproduce in their altered environment. If members cannot adjust

to change that is too fast or drastic, the opportunity for the species’ evolution is lost. (HS-LS4-5)
● Biodiversity is increased by the formation of new species (speciation) and decreased by the loss of species (extinction). (Secondary

to HSLS2-7)
● Newton’s second law accurately predicts changes in the motion of macroscopic objects. (HS-PS2-1)
● Forces at a distance are explained by fields (gravitational, electric, and magnetic) permeating space that can transfer energy

through space. Magnets or electric currents cause magnetic fields; electric charges or changing magnetic fields cause electric
fields. (HS-PS2-4), (HS-PS2-5)
● Uncontrolled systems always evolve toward more stable states—that is, toward more uniform energy distribution (e.g., water

flows downhill, objects hotter than their surrounding environment cool down). (HS-PS3- 4)
● Multiple technologies based on the understanding of waves and their interactions with matter are part of everyday experiences in

the modern world (e.g., medical imaging, communications, scanners) and in scientific research. They are essential tools for
producing, transmitting, and capturing signals and for storing and interpreting the information contained in them. (HS-PS4-5)

NGSS Disciplinary Core Ideas: ESS1.A, ESS1.B, ESS2.A, LS1.A, PS2.A, PS2.B, PS3.B, PS3.C, PS4.C
With the recent flyby of DA14 and the atmospheric explosion of a small meteor over Russia, we all wonder
when the next “big one” will hit the Earth. Using real world data that tracks near earth and potentially
hazardous asteroids, we investigate the thousands of asteroids that travel within our solar system. We will
analyze previous impacts on the Earth, Moon, and other celestial bodies. Discussion of the early solar system
will describe the formation of our Moon, which was a beneficial result of a huge impact. 30 Minutes
* Formation of Solar System
* Earth and Moon Formation
* Satellites and Space Debris
* Evolution of Moon

* Inner Planet and Asteroid Belt
* Sun/Jupiter and Gravity
* Historical Impacts
* Benefits of Impacts

Wildest Weather: 3-12 (30 minutes)
Performance Expectations
● The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are

held in orbit around the sun by its gravitational pull on them. (MS-ESS1-2), (MSESS1-3)
● This model of the solar system can explain eclipses of the sun and the moon. Earth’s spin axis is fixed in direction over

the short-term but tilted relative to its orbit around the sun. The seasons are a result of that tilt and are caused by the
differential intensity of sunlight on different areas of Earth across the year. (MS-ESS1-1)
● Cyclical changes in the shape of Earth’s orbit around the sun, together with changes in the tilt of the planet’s axis of

rotation, both occurring over hundreds of thousands of years, have altered the intensity and distribution of sunlight
falling on the earth. These phenomena cause a cycle of ice ages and other gradual climate changes. (Secondary to HSESS2-4)
● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis

between its North and South poles, cause observable patterns. These include day and night; daily changes in the length
and direction of shadows; and different positions of the sun, moon, and stars at different times of the day, month, and
year. (5-ESS1-2)
● Weather and climate are influenced by interactions involving sunlight, the ocean, the atmosphere, ice, landforms, and

living things. These interactions vary with latitude, altitude, and local and regional geography, all of which can affect
oceanic and atmospheric flow patterns. (MS-ESS2-6)
● Nuclear Fusion processes in the center of the sun release the energy that ultimately reaches Earth as

radiation.

(Secondary to HS-ESS1-1)

NGSS Disciplinary Core Ideas: ESS1.B, ESS2.D, PS3.D
Join National Geographic on a spectacular journey to witness the most beautiful, powerful, and mysterious
weather phenomena in the solar system. From a storm the size of a 100-megaton hydrogen bomb, to a 400-yearold hurricane, to a dust tempest that could engulf entire planets, you'll be glad you live on Earth! Students will fly
through the thick atmosphere of Venus, magnetic storms on the sun, liquid methane showers on Titan, and
anticyclones whirling at hundreds of miles per hour on Jupiter. 30 minutes

Our Place in Space: K-12 (15-30 minutes)
Performance Expectations
● Patterns of the motion of the sun, moon, and stars in the sky can be observed, described, and predicted. (1-ESS1-1)
● The sun is a star that appears larger and brighter than other stars because it is closer. Stars range greatly in their distance from

Earth. (5-ESS1-1)
● Patterns of the apparent motion of the sun, the moon, and stars in the sky can be observed, described, predicted, and explained

with models. (MS-ESS1-1)
● Earth and its solar system are part of the Milky Way galaxy, which is one of many galaxies in the universe. (MS-ESS1-2)
● The star called the sun is changing and will burn out over a lifespan of approximately 10 billion years. (HS-ESS1-1)
● The study of stars’ light spectra and brightness is used to identify compositional elements of stars, their movements, and their

distances from Earth. (HS-ESS1-2), (HS-ESS1-3)
● Seasonal patterns of sunrise and sunset can be observed, described, and predicted. (1- ESS1-2)
● The orbits of Earth around the sun and of the moon around Earth, together with the rotation of Earth about an axis between its

North and South poles, cause observable patterns. These include day and night; daily changes in the length and direction of
shadows; and different positions of the sun, moon, and stars at different times of the day, month, and year. (5-ESS1-2)
● The solar system consists of the sun and a collection of objects, including planets, their moons, and asteroids that are held in orbit

around the sun by its gravitational pull on them. (MS-ESS1-2), (MSESS1-3)
● Kepler’s laws describe common features of the motions of orbiting objects, including their elliptical paths around the sun. Orbits

may change due to the gravitational effects from, or collisions with, other objects in the solar system. (HS-ESS1-4)
● Although active geologic processes, such as plate tectonics and erosion, have destroyed or altered most of the very early rock

record on Earth, other objects in the solar system, such as lunar rocks, asteroids, and meteorites, have changed little over billions
of years. Studying these objects can provide information about Earth’s formation and early history. (HS-ESS1-6)
● An object can be seen when light reflected from its surface enters the eyes. (4-PS4-2)
● The path that light travels can be traced as straight lines, except at surfaces between different transparent materials (e.g., air and

water, air and glass) where the light path bends. (MS-PS4-2)
● Multiple technologies based on the understanding of waves and their interactions with matter are part of everyday experiences in

the modern world (e.g., medical imaging, communications, scanners) and in scientific research. They are essential tools for
producing, transmitting, and capturing signals and for storing and interpreting the information contained in them. (HS-PS4-5)

NGSS Disciplinary Core Ideas: ESS1.A, ESS1.B, ESS1.C, PS4.B, PS4.C
Attendees at the Festival of Faiths, Home and Garden Show and school science nights all have been awed by this
dynamic, immersive option. The experience is easily adapted to reach a large number of people of various ages and
knowledge levels, from kindergarteners to adults. Beginning on the Earth, the audience is launched into space to

venture to the edge of the observable universe. The pilot makes stops along the way to point out key
astronomical facts and data. This exciting voyage also chronicles man’s desire to travel amongst the stars. 1530 minutes
* The Night Sky
* Asterisms and Constellations
* Polaris
* Rotation of Earth and its Axis
* Day/Night
* Speed of Light
* Satellites
* The Moon
* Rotation and Revolution

* Inner Planets
* Astronomical Unit
* Habitable Zone
* Asteroid Belt
* Outer Planets
* Dwarf Planets
* Kuiper Belt
* Orrt Cloud
* Milky Way Galaxy

* Galactic Habitable Zone
* Local Group
* Scientific Evidence of Real World
Data
* Edge of Observable Universe
* Exoplanets and Extra-Terrestrial
Life
* Radiosphere

Each experience/program within the astronomical experiences offered by Gheens Science Hall and
Rauch Planetarium is focused upon the Disciplinary Core Idea Progressions. Each core idea is
presented at the appropriate grade band with overlapping of more than one sub-idea, to allow a
transition period for understanding and meeting performance expectations.

Teacher/Educator Resources:
Big Bang Ballet: Physics in our Universe
 Planetary Motion Simulator
Asteroids: Finding Them before They Find Us
 Activate Asteroids
 Asteroids, Comets, Meteoroids
Wildest Weather
 Trailer
 Educator Guide
 Activities/Resources
 Interactive Whiteboard Activities
Our Place in Space
 Jet Propulsion Laboratory Activities and Resources
NASA
NOAA
Multiple Activities and Simulators: University of Nebraska – Lincoln
 Class Action
 Class Action Version 2
Astronomy.com
Kidsastronomy.com
Next Generation Science Standards

