Light (a.k.a.




)




Notes 24.1

· _______ is a wave made of vibrating packets of energy called _________.[image: image1.png]



· The vibration is in the electric and magnetic fields, so ______ is called _________________

· Light comes in many ______, however most of the colors are ____________ to our eye.  

· There is light that vibrates too slowly too see (i.e. __________________, __________________, _________________).  It has _______ energy, _______ frequency, and ________ wavelength.

· There is light that vibrates rapidly (i.e. _____________, _____________, _____________).  It has _______ energy, _______ frequency, and ________ wavelength.

· High-energy light is a form of ionizing radiation, which means just one ___________ is strong enough to rip an electron off any _________ it hits.  This makes ionizing radiation very ______________, because breaking apart molecules of DNA can cause __________.

· Low-Energy light is much ____________, which is why we use it to _________ and ___________.  Too much of any form of light will _______ you, because light is _______.

Spectroscopy
· All the colors of light make up the full spectrum.  The part of the spectrum we can see make a ____________, but anything that produces a rainbow makes invisible ________ as well.

· Any solid or __________ or _____ under highish pressure, will make a ______________ when heated enough.  The temperature causes more of certain _________ to be produced.  This is why electric stove heating elements change ________ as they heat up, but the full ____________ is there.

Continuous, Emission, and Absorption Spectra





· A _____________ spectrum includes all the colors of the ____________ and even more _____________ “colors”.

· When a single element in its _____ form is heated, it only emits _________ colors, not the full rainbow.  (The emitted colors are based on how the electrons change orbits and are unique to each element).  This spectrum is called an _______________ spectrum.

· When a ____________ spectrum passes through a cold, low pressure gas only certain ______ of the rainbow get absorbed/____________.  This creates an _______________ spectrum, which looks like a _____________/____________ spectrum except for a few missing colors.  (Note: When a gas absorbs enough light it will get ______.)

· (Side Note: some chemical reactions also emit very specific _________.  This is why a gas stove burns _______ even though it is not anywhere as hot as the ______.)

Continuous



Emission


Absorption 

Doppler Effect
· If you play in the ocean, _________ will hit your body with an average frequency.  If you run towards the ways, they will hit your body _______ frequently.  If your run away from the waves, they will hit your body _______ frequently.  This is the __________  ________.

· The __________ Effect happens any time a source of waves retreats or ___________ from an observer.  When it happens with sound waves (like when watching racecars on TV), the note gets __________ on approach and lower on ____________.  When it happens with light, the color gets _________ frequency (or _________) on approach and __________ frequency (or ________).  This Doppler Effect is called Blue-Shift and ______________.

Why Astronomers Care
· By studying absorption and emission spectra, ______________ can learn what stars and nebulae are _______________ without having to visit them.  Which would take more than 2 million years going one way at the speed of a bullet for any star except the Sun.

By studying Doppler Effect, ________________ can learn how __________ a star or galaxy is ____________.   This lets them understand the motion of the universe.  Also, if a star wobbles forward and the _______________, astronomers learn that there is a ____________ near the star.

· Telescopes








Notes 24.2

· There are three things light can do when it runs into a material.  It can be absorbed (________), refracted (_____________), or reflected (______________).

· A telescope that passes light through a glass lens is a ______________ telescope.

· A telescope that bounces light off curved mirrors is a ______________ telescope.

Refracting Telescope
Reflecting Telescope (Newtonian)

Refracting Telescope



Reflecting Telescope

   Winner

Uses all incoming light, so can be small.
Some light gets blocked.

Bends different colors different amounts.
Treats all colors equally.


(Chromatic Aberration)

Mirror can be fully supported. So any

Size limited by glass strength


size can be built. 

Ground vs. Space Telescopes
· The biggest problem with ground based telescopes is that light from ____________ must pass through Earth’s _______________ before it reaches the telescope.  Air temperature constantly ____________ (which makes light bend), sometimes there are __________ blocking the light, and light pollution from __________ competes with the stars.  This makes truly sensitive measurements _______________ from Earth’s surface.  

· Space telescopes are _____________ expensive, but have ________ of these problems.  Also, Earth’s atmosphere almost completely blocks __________ and ___________.  This is good news for life, because these types of light would ______ us, but it means only ___________ based telescopes can study these forms of ________.

Visible vs. Radio Telescopes
· On a rainy day, you usually ________ see the Sun, but you _______ hear the radio.

· Radio wave light is much _______ affected by Earth’s atmosphere than __________ light and also unaffected by _______ pollution.  So, radio wave telescopes can operate in ____ weather and _____ time of day.  Also, the _________ the wavelength of light the less smooth the reflection surface needs to be.  So, maintenance is _________.  Radio transmission pollution, however, can be a ____________.

Fusion










Notes 24.3

· _____________ means to bind together into one piece.  So, nuclear fusion means for ____________ to __________  _______________ to form a larger _____________.
· Fusion primarily occurs in the center of _________ or more massive objects like quasars. But, any time nuclei of atoms get smashed together hard enough _______________ results.
· All matter with atomic numbers greater than #___ (Lithium) was created by ____________ inside _________.  When a star is “burning” (really _____________) properly, it can get energy fusing atoms up to atomic number ___ (iron).
· All matter with greater atomic number than ________ is only made during a nova (a.k.a. an ______________________).  During this time so much energy is released that there is energy to spare for building very __________ nuclei.
· Per kilogram, typical ____________ reactions release 3 to 4 millions times more energy than the most powerful chemical reactions (i.e. ___________,  ____________).  So, if 1 pound of gas can make a car go roughly 3 miles.  1 pound of (fused) hydrogen could make a car to ________________ miles.
· __________ reactions also do not make radioactive waste, like fission does.  Unfortunately, to make fusion happen you must recreate the conditions of _______, and no one has figured out how to build a star safely and cheaply on Earth.
Nuclear Fusion Reactions:  (Note: a positron is the antimatter partner of the electron.  It is the same in every way except it has the opposite charge and if is touches an electron it annihilates into pure energy.)

Small Stars Like Our Sun
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Why the Sun is Big







Notes 24.3b
· ___________ only pulls inward.  This should make a star get _____________ until it is a solid sphere.  But when nuclei get squeezed hard enough together ____________ happens.

· Fusion releases _____________.  This energy takes the form of __________/___________ and fast moving particles like _____________, ____________, ____________, etc.  This causes the ________ to puff outward to a size hundreds of times ________ than gravity would create.  It also makes the temperature _____.  So, hot that the star makes enough _______ for _________ on Earth to melt, and ______ to be possible.


Parts of the Sun
· The center of the sun is the _______.  This is where the ___________ happens.

· Above the core is the ____________ zone.  Heat/light get absorbed and __________ over and over as it moves outward.

· Above the radiation zone is the _______________ zone.  This layer of the sun is constantly ______________ in big rotating gyres (like Earth’s _______________ does).  Like the atmosphere, this is where solar _________/_____________ gets created.

· Above the convection zone is the _______________.  This is where most of the _______ we see is emitted.  The photosphere is much __________ than the core of the Sun, so the main color released is _____________. (The core’s main “color” is _____________, which would _______ life on Earth.)

· Above the photosphere is the _______________ and _____________ which don’t produce much _________.

· The ________________ zone causes dark spots, called ____________, to be visible on the _______________.  The _____________ zone also causes ___________ to shoot outward through the _____________.  

· If a large one of these flares were to be aimed directly at Earth, it might _____________ all operating electronic devices on the Sunward side, including ____________, ______________, and most importantly ____________ ____________.  The technology exists to prevent this, but it is _____________ and most Americans are more interested in Fantasy _____________ or the ____________ sisters.
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