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Astronomy Glossary Key
by CA content standard (textbook section)
directions: explain why the concept is important. 
1a. (CH 16.3) Solar System structure, scale, and change over time

	
	Why this is Important (Not the definition!)

	asteroid belt
	The asteroid belt is chunks of rock and metal between Mars and Jupiter.  It may have been a planet that was destroyed or it may not have accreted into a planet because of the strong gravitational pull of Jupiter.

	Astronomical Unit (AU)
	One AU is the average distance between the Earth and the sun.  The AU is used to measure distances inside the solar system.

	Copernicus – solar system
	Copernicus was first to have heliocentric perspective, (sun in the middle).
This was a dangerous idea in 1543 because it went against what was said by the church.

	Galileo – telescopes
	Galileo made the first telescope in 1609.  He proved the heliocentric perspective and that planets move in variable speed, elliptical orbits. 

	gas planets
	The Jovian planets, (gas planets) resemble Jupiter.  They are farthest from the sun because during the formation of the solar system, the gasses were blown away by the solar wind.

	Kepler – elliptical orbits
	In 1600, Kepler was first to say that the planets move in variable speed, elliptical orbits.  When the planets are closest to the sun, they move faster.  He did not know about gravity.

	Nebula Theory of Formation
	Our solar system formed from a cloud of gas and dust in space called a nebula.  The center accreted together by gravity to become the sun.  Heavy elements attracted by the sun became the rocky planets.  Light elements pushed away by the solar wind became the gas giants.

	Terrestrial planets
	During the formation of the solar system, the heavy elements were attracted to the sun by gravity. The terrestrial planets like Earth are made of heavy elements such as silicon & iron.  


1b. and 2g. (CH 16.1) Big Bang Theory, sequence of formation of universe and solar system.

	
	Why this is Important (Not the definition!)

	background radiation
	Cosmic background radiation was first discovered by Penzias and Wilson working for Bell Labs in 1965.   It is thought to be energy left over after the “Big Bang”.

	Big Bang Theory
	About 15 Billion years ago, a tiny extremely dense point is thought to have expanded creating all matter in the universe.  Before the Big Bang there was no space and no time.  Weird huh?

	cosmology
	Cosmology is the study of the origin of the universe.  

	Einstein (light and time)
	According to Einstein, time slows down as you approach the speed of light.  If a traveler got into a space ship travelling at the speed of light, less time would have elapsed for him or her compared to the people they left at home.

	expansion or contraction
	There are 3 versions to how the universe will end.  #1 Expands forever, #2, expands and then stops, #3 expands and stops then shrinks again in a “big Crunch”.

	Hawking (gravity, black holes)
	A black hole is a region in space with gravity so strong, not even light cans escape.  Black holes are thought to be what is left after the collapse of a super giant star.

	red shift
	In 1925 Hubble noticed that the spectra lines coming from hydrogen star light were all shifted toward the red end of the spectrum.  Red Shift is evidence that all stars are moving away from each other.  Red shift is evidence of the “Big Bang”.


2a. and 2b. (CH 16.1) Universe and Milky Way Galaxy

	
	Why this is Important (Not the definition!)

	astronomy
	Astronomy is the study of space, including asteroids, planets, stars and galaxies.

	dark matter
	According to many astronomers, there just is not enough visible matter in the universe to explain how it behaves.  This has lead them to believe there is more matter out there that cannot be seen.  This is what they call “dark matter”.

	EM spectrum
	The electromagnetic spectrum is all the waves in the universe.  Only the visible wave lengths of light can be seen with your eyes. Infra means longer than visible, Ultra means shorter than visible.

	galaxy: number, size, composition
	There are billions of galaxies in the universe.  Each one has billions of stars.  The elements found on Earth are the same as the elements found in stars. No new elements have ever been found in moon rocks or meteorites.

	galaxy shape:  spiral
	Galaxies are classified by their shapes:  Spiral, elliptical or irregular.

The Milky Way galaxy is spiral galaxy 100, 000 light years wide with 3 arms.

	galaxy shape:  elliptical
	Some galaxies are shaped like an egg, or an ellipse.

	galaxy shape:  irregular
	Other galaxies are not spiral nor elliptical; these are called irregular shaped galaxies.

	gravity
	Gravity is an attractive force produced bal all things with mass.  The more massive an object is, the greater the force of gravity, the closer the object is the greater the force.

	Hubble  (red shift, expansion)
	In 1925 Hubble was first to notice that the light from hydrogen starlight was shifted towards the red end of the spectrum.  This proves all stars are moving away from each other so the universe must be expanding.

	Hubble Space Telescope (HST)
	The HST was launched in 1990.  It was the largest optical telescope in space.  As soon as the HST was repaired, it was able to show us the best pictures of galaxies we had ever seen.

	interstellar matter
	Interstellar matter is the gas and dust between stars.  This makes up a large part of the matter in the universe because there is a lot of space between stars.

	light year
	A light year is the distance light travels in 1 year.  Light travels at 186,000 miles per second. Therefore 60x60x24x365 = seconds in a year = 31,536,000 x 186,000 = 5.87 x 1012miles in 1 year 

	telescope type: refractor
	A refractor telescope uses a glass lens to gather and focus light.  This is the type that Galileo used.

	telescope type: reflector
	A reflecting telescope is an optical telescope which uses a single or combination of curved mirrors that reflect light to form an image.  This is the type used in Mount Wilson Observatory.

	telescope arrays
	A telescope array such as the VLA in Arizona is a group of telescopes all working together that act like one single huge telescope.

	visible matter
	Visible matter includes everything that can be seen through a telescope such as dust, asteroids, moons, planets, comets, stars, and galaxies. 
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1c. (CH 17.1) Earth development over time

	
	Why this is Important (Not the definition!)
	

	asteroid events
	Near Earth Asteroids (NEA) are chunks of rock and metal in an orbit that crosses the orbit of the Earth.  NEAs hit the Earth every 10,000 - -100,000 years and cause mass extinctions.
	

	continental drift
	The idea that the continents do not stay in the same place but move across the surface of the Earth.  First thought up by the meteorologist Alfred Wegner in 1912
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http://pubs.usgs.gov/gip/dynamic/graphics/wegener.gif

	early earth atmosphere p. 602 figure 18-7
	The early Earth atmosphere came from volcanoes. It was carbon dioxide (CO2), Methane (CH4), Water Vapor (H2O), Carbon monoxide (CO), and ammonia (NH3)
	

	early earth geology
	The early Earth surface was volcanic with the huge landmass called Pangaea surrounded by a huge global ocean called Panthalassa
	

	geologic time scale
	The Earth is about 4.5 billion years old.  It is divided up into time periods called eons, eras, periods and epochs.  What separates the time periods are mass extinction events probably caused by asteroid impacts.
	

	Pangaea

And Panthalassa

225 Million years ago
	Pangaea is Greek for “all land”
Panthalassa is Greek for “all sea”
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	time scale: era
	The largest defined unit in the geologic time scale is the supereon, composed of eons. Eons are divided into eras, 
	

	time scale: epoch
	Eras are divided into periods, epochs and ages
	

	time scale: period
	Eras are divided into periods, epochs and ages
	

	Continental Drift
	The continents were in different places over the last 225 Million years.
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	Geologic Time Scale
	The largest defined unit in the Geologic Time Scale is the supereon, composed of eons. Eons are divided into eras, 
Eras are divided into periods, epochs and ages

	A simple Geologic Time scale
	[image: image10.png]Geologic time scale, 650 million years ago to the present
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	Below is a better Geologic Time Scale from:
http://www.enchantedlearning.com/subjects/Geologictime.html
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"Visible Life"

Organisms with skeletons or hard shells.

540 mya through today. 
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"Visible Life"

Organisms with skeletons or hard shells.

540 mya through today. 
Cenozoic Era

"The Age of Mammals"

65 mya through today
Quaternary Period
"The Age of Man"
1.8 mya to today
Holocene
11,000 ya to today
Human civilization
Pleistocene
The Last Ice Age
1.8-.011 mya
The first humans (Homo sapiens) evolve. Mammoths, mastodons, saber-toothed cats, giant ground sloths, and other Pleistocene megafauna. A mass extinction of large mammals and many birds happened about 10,000 years ago, probably caused by the end of the last ice age.
Tertiary Period
65 to 1.8 mya
Neogene
24-1.8 mya
Pliocene
5-1.8 mya
[image: image49.png]


First hominids (australopithecines). Modern forms of whales. Megalodon swam the seas
Miocene
24-5 mya
[image: image50.png]


More mammals, including the horses, dogs and bears. Modern birds. South American monkeys, apes in southern Europe, Ramapithecus.
Paleogene
65-24 mya
Oligocene
38-24 mya
Starts with a minor extinction (36 mya). Many new mammals (pigs, deer, cats, rhinos, tapirs appear). Grasses common.
Eocene
54-38 mya
Mammals abound. Rodents appear. Primitive whales appear.
Paleocene
65-54 mya
First large mammals and primitive primates, plesiadapiforms.
Mesozoic Era

"The Age of Reptiles"

248 to 65 mya
Cretaceous Period
146 to 65 mya
[image: image11.png]©ELs




Upper
98-65 mya
High tectonic and volcanic activity. Primitive marsupials develop. Continents have a modern-day look. Minor extinction 82 mya. Ended with large extinction (the K-T extinction) of dinosaurs, pterosaurs, ammonites, about 50 percent of marine invertebrate species, etc., probably caused by asteroid impact or volcanism.
Lower
146-98 mya
[image: image51.png]


The heyday of the dinosaurs. The first crocodilians, and feathered dinosaurs appear. The earliest-known butterflies appear (about 130 million years ago) as well as the earliest-known snakes, ants, and bees. Minor extinctions at 144 and 120 mya.
Jurassic Period
208 to 146 mya
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Many dinosaurs, including the giant Sauropods. The first birds appear (Archaeopteryx). The first flowering plants evolve. Many ferns, cycads, gingkos, rushes, conifers, ammonites, and pterosaurs. Minor extinctions at 190 and 160 mya.
Triassic Period
248 to 208 mya
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The first dinosaurs, mammals, and crocodyloformes appear. Mollusks are the dominant invertebrate. Many reptiles, for example, turtles, ichthyosaurs. True flies appear. Triassic period ends with a minor extinction 213 mya (35% of all animal families die out, including labyrinthodont amphibians, conodonts, and all marine reptiles except ichthyosaurs). This allowed the dinosaurs to expand into many niches.
Paleozoic Era
540 to 248 mya 





























Paleozoic Era
540 to 248 mya 
Permian Period
"The Age of Amphibians"
280 to 248 mya
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"The Age of Amphibians" - Amphibians and reptiles dominant. Gymnosperms dominant plant life.The continents merge into a single super-continent, Pangaea. Phytoplankton and plants oxygenate the Earth's atmosphere to close to modern levels. The first stoneflies, true bugs, beetles, and caddisflies, The Permian ended with largest mass extinction. Trilobites go extinct, as do 50% of all animal families, 95% of all marine species, and many trees, perhaps caused by glaciation or volcanism.
Carboniferous
Wide-spread coal swamps, foraminiferans, corals, bryozoans, brachiopods, blastoids, seed ferns, lycopsids, and other plants. Amphibians become more common.
360 to 280 mya
Pennsylvanian Period
325 to 280 mya
First reptiles. Many ferns. The first mayflies and cockroaches appear.
Mississippian Period
360 to 325 mya
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First winged insects.
Devonian Period
"The Age of Fishes"
408 to 360 mya
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Fish and land plants become abundant and diverse. First tetrapods appear toward the end of the period. First amphibians appear. First sharks, bony fish, and ammonoids. Many coral reefs, brachiopods, crinoids. New insects, like springtails, appeared. Mass extinction (345 mya) wiped out 30% of all animal families) probably due to glaciation or meteorite impact.
Silurian Period
438 to 408 mya
The first jawed fishes and uniramians (like insects, centipedes and millipedes) appeared during the Silurian (over 400 million years ago). First vascular plants (plants with water-conducting tissue as compared with non-vascular plants like mosses) appear on land (Cooksonia is the first known). High seas worldwide. Brachiopods, crinoids, corals.
Ordovician Period
505 to 438 mya
Primitive plants appear on land. First corals. Primitive fishes, seaweed and fungi. Graptolites, bryozoans, gastropods, bivalves, and echinoids. High sea levels at first, global cooling and glaciation, and much volcanism. North America under shallow seas. Ends in huge extinction, due to glaciation.
Cambrian Period
"The Age of Trilobites"
540 to 500 mya
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"Age of Trilobites" -The Cambrian Explosion of life occurs; all existent phyla develop. Many marine invertebrates (marine animals with mineralized shells: shell-fish, echinoderms, trilobites, brachiopods, mollusks, primitive graptolites). First vertebrates. Earliest primitive fish. Mild climate. The supercontinent Rodinia began to break into smaller continents (no correspondence to modern-day land masses). Mass extinction of trilobites and nautiloids at end of Cambrian (50% of all animal families went extinct), probably due to glaciation. 
Proterozoic Eon 
2.5 billion years ago to 
540 mya 
-
Vendian/Ediacaran Period
600 to 540 Million Years Ago
Vendian biota (Ediacaran fauna) multi-celled animals appear, including sponges. A mass extinction occurred. The continents had merged into a single supercontinent called Rodinia.
-
First multicellular life: colonial algae and soft-bodied invertebrates appear. Oxygen build-up in the Mid-Proterozoic.
Archeozoic Eon
(Archean)
3.9 to 2.5 billion years ago
-
-
"Ancient Life" - The first life forms evolve - one celled organisms. Blue-green algae, archaeans, and bacteria appear in the sea. This begins to free oxygen into the atmosphere.
Hadean Eon
4.6 to 3.9 billion years ago
-
-
"Rockless Eon" - The solidifying of the Earth's continental and oceanic crusts.
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1 d. Planet and star (galaxy) movement in our skies

	
	Why this is Important (Not the definition!)

	Constellations 

p. 535 figure 16-12
	A group of stars appearing in a pattern as seen from Earth.

	North Star (Polaris)
	A supergiant star that is positioned above the north pole.  Called the “North Star” mariners use Polaris to navigate at night.

	Parallax (shift)
	The apparent (not real) shift of the position of stars (and other objects) when seen from 2 perspectives.  Used to tell the distance from Earth to other far away galaxies.  Parallax Rule: the GREATER the distance the SMALLER the parallax shift.
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1e.  Sun composition, size, life span

	
	Why this is Important (Not the definition!)
	

	sun layers 

p. 538, figure 16-17
	Like the planets, the sun has layers, hottest in the core and coolest at the surface.  The energy from fusion moves between the layers by radiation (waves) and conduction (direct contact).
	

	Layer # 1: Core
	The hottest layer of the sun. 

 H + H ( He + energy 

Fusion makes deadly gamma rays in the core.
	

	Layer #2: radiative zone
	Energy moves by radiation in this layer. The gamma rays made in the core are changed into photons as they move through the radiative zone. This is good for us because gamma rays are deadly to humans! 
	





An illustration of the structure of the Sun:
1. Core
2. Radiative zone
3. Convective zone
4. Photosphere
5. Chromosphere
6. Corona
7. Sunspot
8. Granules
9. Prominence

http://en.wikipedia.org/wiki/Radiation_zone


	Layer #3: the convective zone
	Above the radiative zone, below the photosphere.  Heat moves outward by convection in this layer. It looks like a thick fog.  This is the “outer shell” of the sun. 
	





An illustration of the structure of the Sun:
1. Core
2. Radiative zone
3. Convective zone
4. Photosphere
5. Chromosphere
6. Corona
7. Sunspot
8. Granules
9. Prominence

http://en.wikipedia.org/wiki/Convection_zone

	Layer # 4: photosphere
	The photosphere is the lowest level of the solar atmosphere.  The light we see from Earth comes from this layer.

	


http://en.wikipedia.org/wiki/Photosphere

	Layer #5:chromosphere
	The layer above the photosphere, below the corona.  Chromosphere means “color sphere”, it has a red color during a solar eclipse.


	





The Sun observed through a telescope with an H-alpha filter

http://en.wikipedia.org/wiki/Chromosphere

	Layer # 6: corona
	Outermost layer of the sun.  The corona is a plasma "atmosphere" of the Sun extending millions of Km into space.  Seen during a total solar eclipse.  Corona means “crown” in Latin.

	





During a total solar eclipse, the solar corona can be seen with the naked eye.

http://en.wikipedia.org/wiki/Corona

	electromagnetic spectrum
	All of the wavelengths of light in the universe fit into a group called the electromagnetic spectrum.  Most of the wavelengths are NOT visible with your eyes.
	

	H fusion to He
	H + H ( He + energy   
Fusion powers the stars
	

	solar (ion) wind
	The solar wind consists of high speed particles and ions that push comet tails away and damage communications satellites .  The magnetic field of the Earth protects us from the solar wind.
	

	sun energy emitted (ems)
	The sun emits mostly waves in the visible (VIS) and ultraviolet (UV) wavelengths.
	

	
	
	

	sun spots, solar flares/storms
	Sunspots are temporary dark spots photosphere caused by intense magnetic activity. Sunspots occur with coronal -loops and solar flares that increase the solar wind. 
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http://12-21-2012.ning.com/

	temperature/color
	Blue stars are hot and young, 
yellow stars are medium and middle aged, 

red stars are cooler and old. 
	

	UV, VIS light types
	Most of the waves of light that come from the sun are: visible (VIS), ultra violet (UV), and infra red (IR), also known as heat.
	

	Spectra lines
	The spectra lines of starlight tell us the elements in a star.  Every element produces a unique pattern of spectra lines.
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2e. Nuclear accelerators

	
	Why this is Important (Not the definition!)

	fission
	Fission means to break. When a large unstable atomic nuclei break apart creating smaller particles and energy. Fission keeps the center of the Earth warm and is used in atomic bombs and nuclear medicine. 
U ( smaller particles + energy

	fusion
	Fusion means to make. Fusion powers the stars.  H+H ( He + energy.

	nuclear accelerators
	A large facility containing propels atomic nuclei to very high speeds.  See Stanford linear accelerator (SLAC).  These are used to test nuclear weapons and to create new elements.


2c., 2d., and  2f. (CH 16.2) Stars

	
	Why this is Important (Not the definition!)

	binary stars
	Most stars are not loners but come in groups of two that orbit around their common center of mass.

	black hole

p. 541
	An object so massive and dense that not even light can escape its gravity.  Happens after a supernova explosion.

	blue star
	The color indicates the age of a star.  Blue stars are young and hot.

	Cepheid star
	Large hot stars 20 times larger than the sun.  Hubble was first to use Cepheid stars are as the “Standard Candle” because they are of a known luminosity and can be used to determine the distance between stars.

	main sequence
	The main sequence is a continuous band of stars that appear on the color versus brightness graph called the H-R diagram.  Most stars are like the sun, are fusing H into He and are part of the main sequence.

	nebular cloud

p. 548
	A cloud of gas and dust from which stars and solar systems are born.

	neutron star, p. 541
	The few Km wide remains after a supernova explosion.  A Neutron star has the density of an atomic nucleus and is often called a “pulsar “because it is a spinning source of radio waves.

	nova, supernova, p.540
	A powerful explosion that occurs after a super massive star dies.  Elements larger than iron (Fe) form in supernovas.

	red giant

p.540
	Medium sized stars like the sun swell up becoming a large red star at the end of their lives when they run out of hydrogen (H) fuel. Red giants fuse He together making carbon and Oxygen.

	star evolution
	The life cycle of a star depends on its mass.  Medium size stars end as red giants and then white dwarves while super giants end their lives in supernova explosions.

	super giant

p. 540
	An extremely large star such as Polaris, that fuses elements as large as iron (Fe).

	white dwarf

p. 540
	A small, very dens star that remains after the fusion in a red giant stops.

	yellow star
	A medium sized, medium age star that is fusing H into He, like the sun.

	
	


Other terms not listed above:

	SLAC
	Stanford linear accelerator in California

	CERN
	At CERN, the world’s largest and most complex particle accelerators and detectors, in Bern Switzerland

	
	

	
	

	
	

	
	


	Astronomy

	

	Find and circle all of the Astronomy related words that are hidden in the grid.
The remaining letters spell a secret message.
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	ANDROMEDA GALAXY
APOGEE
ASTEROID
ASTRONOMER
ATMOSPHERE
AURORA
BINARY STAR
BLACK HOLE
CONSTELLATION
CORONA
CRATER 
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DEEP SPACE
ECLIPSE
EQUINOX
GALAXIES
GALILEO
GRAVITY
HUBBLE
KEPLER
LIGHT YEAR
METEOR
MILKY WAY 
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MOON
NEBULA
ORBIT
PARSEC
PERIGEE
POLARIS
PROXIMA CENTAURI
PULSARS
QUASARS
RED GIANT
SATELLITE 
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SOLAR SYSTEM
SOLAR WIND
SPACE SHUTTLE
SPACECRAFT
STARS
SUN
SUPERNOVA
TELESCOPE
TIDES
UNIVERSE
WHITE DWARF 
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