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 Okay.  Today we’re gonna be continuing our discussion of energy, light, heat, all of 

those things we’ve been mentioning.  I wanted to start out by mentioning that there are 

lots of kinds of energy.  I already talked about potential energy, kinetic energy and thermal 

energy, but we also have other things that we refer to: electrical energy, chemical energy, 

nuclear energy — it’s all energy, different types of energy. 

 And, as I mentioned, you can take potential energy, turn it into kinetic energy.  You 

can take kinetic energy, turn it into thermal energy.  But with these other types, you can 

also transfer from one to another.  You can take chemical energy and turn it into thermal 

energy or you can take chemical energy, turn it into kinetic energy.  You can take nuclear 

energy and turn it into thermal energy.  We do that when we’re changing nuclear heat into 

electricity which is an electrical energy.  So you can transfer from one kind of energy to 

another and back as many times as you want to. 

 Now, the way we usually transfer energy — we always lose a little in the process.  

That energy doesn’t disappear.  When energy is lost, it just means that we’re not very 

efficient at moving it around.  It becomes something we don’t want it to.  For example, we 

may be trying to change nuclear energy into electrical energy.  Well, we lost a little bit 

because some of it becomes thermal and gets away from us.  A little heat comes out and 

goes somewhere else.  The energy didn’t disappear; it just went somewhere we didn’t 

want it to. 

 Sometimes when we’re trying to change potential energy into kinetic energy some 

of it may become thermal energy.  And so we didn’t make 100 percent change from 

potential to kinetic because some thermal was also produced.  That may not be useful to 
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us because what we wanted was the kinetic energy.  So sometimes you just have to be 

very efficient at transferring one kind of energy to another, but they’re always there.  And, 

in fact, the author talks about conservation of energy but I want to generalize that 

conservation discussion a little bit.  I want to talk about conservation of momentum and 

conservation of energy. 

 Now, I’ve already mentioned conservation of momentum when we were talking 

about Newton’s laws.  I mentioned that Newton’s third law of motion, the law that says if 

you put a force on an object it puts an equal and opposite force back on you or all forces 

are mutual.  That means if you put a force on an object to change its momentum, it puts an 

equal and opposite force on you to change your momentum in the opposite direction.  And 

so we don’t really have the creation of momentum.  We have a transfer of momentum.  I 

transfer some momentum to an object, it transfers a negative momentum to me so that 

the transfer comes out equal. 

 So we say that the momentum is conserved.  If you look at the total encounter, 

there’s no momentum created and none disappears, it just moves from one object to 

another.  It’s a shift or transfer of momentum.  And so we refer to that as being conserved 

or the total amount being the same because it really didn’t go away or show up from 

nowhere.  

 Same thing happens with energy.  You change energy from one form to another — 

kinetic to potential, potential to kinetic — you never lose any of the energy, even if it looks 

as if you lost some.  Some might become thermal, some might become chemical.  But if 

you look at the entire system, the entire interaction, the total amount of energy afterwards 
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is the same as the total amount before. 

 So we talk about conservation of momentum, we talk about conservation of energy.  

They are very closely related.  Because really you’re transferring energy because of 

forces.  You’re transferring momentum because of forces.  We’re really talking about two 

sides of the same coin here.  Transfers of momentum and transfers of energy are really 

both from forces. 

 And so the conservation laws are important.  Because if you’re trying to figure out 

how much you get out from what you put in, you should know you always get out the total 

of what you put in.  And so if you’re trying to figure out how much kinetic energy you get 

from certain potential energy, if you don’t get the total kinetic out you know you’ve lost 

some to some other form of energy — maybe thermal energy or chemical energy or 

something else.  But the total has to come out 100 percent.  

 So keep that in mind that in these interactions with forces, stuff doesn’t disappear 

or show up out of nowhere.  It’s just transferred, changed from one type of energy to 

another, one kind of momentum to another, but it’s always there in some form.  I know that 

is difficult to visualize.  Sometimes you say, “Where did the energy go?” or “Where did the 

momentum go?”  Yeah, it may not be obvious that it went somewhere, that it’s still around 

someplace, but it is. 

 And one of the trickiest things is that we’re on the Earth.  And so when I showed 

you that experiment with the bicycle wheel and the table that turned, we’re worried about 

where does that momentum come from when I make the wheel spin.  It comes from the 

Earth.  When I push on the wheel, I’m also being pushed or pushing on the Earth.  And so 
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there is a shift in momentum that’s not obvious because you don’t see the Earth move.  

It’s so big that the tiny motion that it made is not noticeable.  And so you say, “Well, that 

momentum came from nowhere.”  No, it came from the Earth and by interaction with the 

Earth.  It was just not obvious. 

 Same thing with energy.  Sometimes energy will transform from one form to 

another.  It’s not obvious where it went.  The transformation to thermal energy is usually 

caused by friction so you’ve got something moving that has kinetic energy, then it kind of 

slows down and stops and you think, “Well, the energy went away.”  It didn’t really go 

away.  It became heat.  It became thermal energy that warmed something up.  If it’s a 

wheel spinning, it warmed the bearings up in the wheel.  If it’s something flying through 

the air, it warmed the air up because it has friction with the air.  The warming-up is a 

transformation of energy from one form to another.  You’re transforming kinetic energy 

into thermal energy.  But the total amount of energy is still constant.  Is that clear? 

 Now, I was mentioning transferal of energy from one place to another.  I talked 

about conduction, convection, and radiation but I kind of glossed over the materials that 

do that.  So let’s make sure everybody’s clear on what we refer to as the states of matter.  

When I use that word “states,” I’m not talking about Missouri and Illinois.  I’m talking about 

structure, something like the state of the economy.  You know, what’s the situation with it.  

 And so structure of matter or states of matter — we have what we refer to as four 

different states.  We have solid — solid.  The atoms and molecules are in fixed positions 

with respect to each other.  They stay in the same relative positions.  They may be moving 

and vibrating because they have a temperature, but they do not wander around.  They 
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stay fixed.  Usually solids are low temperature although you can have some high 

temperature solids.  Some objects can be over 1,000 degrees and still be solid.  The 

filament of a lightbulb.  It’s still solid and it’s almost 3,000 degrees.   So you can have 

different objects that are hot or cold, but we call them solids when the atoms and 

molecules stay fixed with respect to each other.  The arrangement, more or less, stays the 

same. 

 We then have another state which is called liquid where the material stays together 

in a bulk, but the atoms and molecules are free to move around with respect to each other 

in that material.  So if you think of water.  The water can move around, but it does stay 

together as a blob or a lake or something.  It stays in one place.  That usually is at 

intermediate temperatures. 

 You can take ice which is a solid, warm it up.  What you’re doing is giving those 

atoms and molecules enough energy that even though they were originally tied to each 

other in fixed positions in the ice, they start vibrating so much that they break loose from 

each other and they become free to move around more.  And so the ice becomes liquid.  If 

you keep heating up a liquid, the atoms and molecules move faster and faster until at 

some point they just totally leave each other.  They totally separate so that there’s no 

interactions between ‘em anymore and they become a gas. 

 So if we heat water up hot enough, it becomes steam, it becomes water vapor — a 

gas.  So with water we have all three states: solid, liquid, and gas.  And it’s just a different 

temperature.  Different amount of energy in each of the atoms and molecules so that they 

move faster and break loose from each other. 
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 Now, we also have what we call a fourth state of matter and that is ionized gas or 

what’s usually referred to as plasma.  Now, what is that?  Well, if you have atoms that 

have broken loose from each other, or molecules that have broken loose from each other, 

and are flying around by themselves, sometimes they can get so much energy -- let’s say 

they’re moving extremely fast — that they can bang into each other fairly hard because 

they’re all going at very high velocities.  And when they bang into each other, sometimes 

they will actually knock an electron loose from an atom.  Remember each kind of atom 

has a certain number of electrons.  Supposed to have the same number of electrons as 

protons.  But if you have two atoms collide extremely hard, knocking one of the electrons 

off, all of a sudden you’ve got an atom with a deficiency of electrons.  We say that atom is 

now ionized.  It has lost an electron.  It’s ionized. 

 When atoms lose a lot of electrons, we refer to them as ionized gas or plasma.  So 

it’s just the next step up in temperature when the particles have so much energy that they 

start knocking the electrons off each other.  But it’s still like a gas so in many cases we 

really don’t distinguish much between ionized gas and regular gas unless there’s 

something different about the properties that we have to talk about.  But technically it is a 

slightly different kind of matter. 

 Now, we’re gonna spend quite a bit of time talking about that transfer of energy at 

a distance using photons, using light.  And one of the drawings in your book is this one.  

What you are seeing there is an experiment that was done by Isaac Newton.  Thought he 

only studied motion and gravitation?  No, he studied light also.  Isaac Newton wanted to 

know what light was and how it worked.  And so he shined light, sunlight, through a prism, 
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a triangular piece of glass, and he noticed as many other people had noticed that it spread 

the light into a spectrum. 

 Now, I want to point out that technically the drawing is incorrect because the 

spectrum should be spreading out as it leaves the prism and the person who drew this 

drawing has the light all coming out as parallel colors.  That is not the correct way to draw 

it.  It should be spreading out.  So the colors should be deviating from each other as they 

leave the prism. 

 But we’ll ignore that little problem with the drawing because it still shows Newton’s 

experiment.  And what he did was he took the white light — that we usually refer to as 

sunlight — shined it through the prism.  It turned into a spectrum.  And then he had it go 

through another prism in the reverse direction and turned it back into white light.  And so 

he realized that white light was made of all the colors of the spectrum.  And if you took all 

the colors of the spectrum and put them together, you made white light.  So you could go 

from one state to the other and back. 

 And he studied light quite a bit.  He even built a new type of telescope that used 

light.  We won’t get into that for awhile.  But in studying the light, he wanted to know what 

it was and he thought there were two possibilities for light.  It could be some kind of a 

wave or it could be particles.  And after a bit of thought, he concluded that particles made 

more sense to him.  So Newton thought of light as tiny particles of energy, which is kind of 

similar to what I talked about with photons.  I said little packets of energy that are moving 

at the speed of light.  He thought of it as tiny particles.  So if you look at the lights over your 

head, the light is coming down, hits your eye.  There’s some sort of little particle that 
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comes out of the light, goes down to your eye, hits your eye, and somehow hits receptors 

in your eye that give you the sensation of light. 

 So he thought of ‘em maybe as little bb’s of something like that, some little solid 

particles.  Other scientists disagreed.  They thought that light was more waves, but 

nobody could prove it one way or the other so there were two theories of what light was 

really like.  One was that it was particles, another was that it was waves.  Today we realize 

that both of them are correct.  Light can behave as particles.  It can also behave as waves.  

It works both ways. 

 It depends on the experiment you do how it turns out.  If you do an experiment to 

show that light is a particle, it will probably show it’s a particle.  If you do an experiment to 

show that light is a wave, it will probably show that it’s a wave.  Well, depends upon how 

careful you do the experiment.  But you can do experiments both ways and show that it’s 

both. 

 And so sometimes we refer to photons as wavicles, something that’s partly wave 

and partly particles.  I would prefer just to call them photons and just say they have 

properties of waves and properties of particles.  And so if you’re trying to visualize what 

one of these things is, think of it as a little particle vibrating.  In fact, that’s what I usually 

tell my students to think, is that it’s a little particle zipping along at the speed of light — 

we’ll talk about that more in a minute — speed of light, and it’s vibrating as it moves along.  

And the speed at which it’s vibrating is what we call its frequency, how frequently it 

vibrates, and how far it goes between vibrations we call its wavelength.  So we can talk 

about this particle having a frequency and a wavelength, which sounds more like a wave 
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but it has properties of both.  So when we talk about light, we usually refer to the 

wavelength of the light or the frequency of the light in order to be able to describe it. 

 There are many kinds of light other than the light you’re used to.  We refer to the 

light you can see as visible light, visible to your eye, and so that’s the term we normally 

use.  But visible light is only one part of a lot of other kinds of light.  You’ve heard of 

infrared light, you’ve heard of ultraviolet light.  We even use the word light, ultraviolet light, 

infrared light.  But those things and visible light have the same properties as what we call 

x-rays.  So you don’t normally think of x-rays as light, but think about the fact that you can 

take pictures with x-rays just the way you can take pictures with visible light.  You can 

make an image on film with x-rays and so they must have some properties of light so that 

you can make pictures with them.  So x-rays are a kind of light, if you want to look at it that 

way. 

 And so are what we refer to today as gamma rays.  Remember I mentioned that 

100 years ago scientists didn’t know what they were.  They called them alpha particles, 

beta particles and gamma particles.  It turns out that the gamma particles were even 

particles.  They thought they were particles but they are waves or photons which have 

properties of particles and waves.  And so we now call them gamma rays because they’re 

not just particles.  They’re high energy photons. 

 What we’re talking about here with these different kinds of photons are photons 

that have different energies.  Remember we were just discussing energy.  A type of 

energy is photon energy, light energy.  Well, the amount of energy that a particular photon 

has is not necessarily the same as one that another photon has.  Photons have different 
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amounts of energy.  Certain photons that have certain energies are visible to your eye.  In 

other words, when that energy hits your eye, it causes a reaction that you can see.  Other 

photons have energies that are not right for your eye.  In other words, the energy hits your 

eye but it doesn’t do anything to the nerves.  The nerves don’t notice that amount of 

energy and so you don’t see that photon.  It’s not visible.  But it’s still there and so we may 

call it an infrared photon or an ultraviolet photon.  It’s still light.  Just doesn’t happen to 

react properly with your eye so it’s not visible. 

 And so we have these other kinds of photons.  Still the same little packet of energy, 

still moving at the speed of light, still vibrating as it moves.  It just happens to have a 

different amount of energy that makes it not visible.  So all of these things I’ve 

mentioned — visible light, infrared, x-rays, ultraviolet, gamma rays — they’re all photons 

with different amounts of energy. 

 And the way they’re arranged is that gamma rays have the most energy.  They 

have a tremendous amount of energy.  That’s why they’re dangerous.  You’ve probably 

heard of gamma rays.  You can get those if you go too close to a radioactive material.  If 

you have a Three Mile Island problem with a nuclear power plant, everybody worries 

about the gamma rays coming out.  It’s the high energy photons that are dangerous.  

Yes? 

 [Inaudible student response] 

 It’s used to preserve food because it kills bacteria.  It’s dangerous.  The gamma 

rays can go right through living organisms and destroy them. 

 [Inaudible student response] 
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 I think it is being used in some places, yeah.  But again, you’re using those high 

energy photons to do something.  So it’s the photon energy that you’re using.  And x-rays.  

Why do you take a picture with x-rays?  Because the x-rays have enough energy they can 

go right through skin and muscle, and only are reflected by bone.  And so you take a 

picture with x-rays.  The x-rays go right into you so you can see your insides, because 

they only bounce off your insides.  Whereas you take a picture with visible light, you only 

see the surface.  You can’t see inside.  So there’s a different amount of energy in the 

x-rays and so they’re able to penetrate farther before they bounce back. 

 Ultraviolet light.  That’s not strong enough that you can take pictures inside people, 

but it is strong enough that it can burn your skin.  Visible light, like the light in this room 

here, will not burn your skin but ultraviolet light has higher energy.  And so when it hits 

your skin, it actually causes a reaction and burns the skin.  So it’s got just enough extra 

energy to cause a problem.  It can also damage your eyes.  Ultraviolet light going into your 

eyes not only doesn’t become visible, but it can burn the nerves in your eyes because it’s 

got too much energy which would keep those nerves from being able to see visible light.  

So if you stared at the Sun long enough, you could go blind because the ultraviolet light 

from the Sun actually burns the retina of your eyes.  You can’t see it happening.  You don’t 

even know that ultraviolet light is there, but it is dangerous. 

 Now, infrared has too little energy to be visible.  Infrared, therefore, is not as 

dangerous.  If infrared goes into your eye it’s not going to burn your eye.  You just won’t 

see it.  You can actually detect infrared, though.  The nerves in your skin are sensitive to 

infrared.  You feel it as heat.  Any time you put your hand over something and you feel it’s 
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warm, put your hand near a light and it’s warm, that’s the sensation of heat.  And what 

you’re feeling with your skin is the infrared light hitting it.  So although your eyes aren’t 

sensitive to infrared, your skin is and you can actually tell when it’s around. 

 Now, notice that there are other parts of this spectrum that I’m talking about that 

you don’t normally think of as light.  Radio waves.  We don’t normally think of radio waves 

as a kind of light, but radio waves are photons.  They are the same kind of energy 

particles that move at the speed of light, are vibrating.  It’s just that they have very low 

energy.  And so we don’t see them, we don’t feel them, your skin is not sensitive to them, 

but they’re still there.  They’re still moving around, they’re still in the air, you might say.  

They are radio waves, very low energy photons.  You can still make use of them.  We can 

still send ‘em from one place to another, take the energy from one place and send it to 

another, and we use that energy to transmit signals. 

 So we can use radio to transmit messages from one place to another and part of 

that radio spectrum is also TV, shortwave, and we sometimes even refer to 

microwaves — something that’ll cook food in a box — as radio waves.  Some people like 

to call microwaves something between infrared and radio.  So sometimes you’ll see it 

listed as a separate item — infrared, microwaves and radio.  Other times you’ll see 

microwave lumped in with radio.  Just depends on who’s discussing it.  I’ve seen it both 

ways and people will accept it both ways. 

 But these are low energy photons.  The low energy photons in a microwave still 

have enough energy to heat something up.  You’re transferring photon energy into 

thermal energy in that case.  And so you’re still moving energy around from one form to 
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another, and we have this entire spectrum going from gamma rays, the highest energy, 

down to radio waves, the lowest energy.  And the only difference from one photon to 

another is the amount of energy contained in that little particle wave or wavicle and it’s all 

moving at the speed of light. 

 Now, if you’re trying to think about, you know, what difference is there with the 

amount of energy, think of it this way.  All the photons move at the same speed but they 

don’t all vibrate the same speed.  So they’re going along at the speed of light, but a photon 

that has a high amount of energy is vibrating very quickly.  You might think of it as agitated.  

So you’ve got this particle that’s vibrating and moving along at the speed of light.  The 

higher energy it has, the faster it’s vibrating.  So it’s more and more agitated because it’s 

got more energy. 

 And so you might think of gamma rays as extremely agitated particles that are 

moving along.  Think of a radio wave as a very non-agitated particle.  It’s just moving 

along very smoothly, no agitation at all.  It’s just sailing along, vibrating now and then, not 

very excited.  And so different energies that the particle has makes it more agitated. 

 Now, if a particle is much more agitated, it vibrates more quickly.  And so, as I said, 

if you have a frequency that you’re talking about, how often it vibrates, gamma rays have 

a much higher frequency than radio waves do.  So you can talk about the frequency of a 

photon in place of talking about its energy.  When I say a higher frequency photon, I also 

mean a higher energy photon. 

 Or I can talk about it in terms of its wavelength.  Remember I said as it vibrates, it’s 

moving along so its wave has a certain length.  Well, if it’s vibrating very quickly, it’s gonna 
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have a very short length between vibrations.  It’s only gonna go a very small distance 

between vibrations.  If it has very low energy, it’s gonna be vibrating slowly.  It’s still going 

at the speed of light, though, and so its vibrations are gonna be much farther apart.  We 

say it has a longer wavelength.  So if I say a longer wavelength, I also mean lower energy.  

If I say shorter wavelength, higher energy.  Yeah? 

 [Inaudible student response] 

 Nobody is quite sure of the definition.  Depends on what you’re studying.  If you’ve 

got an instrument that’s producing x-rays, you may be able to produce x-rays that 

somebody else might define as a gamma ray.  But you’re producing x-rays.  And so we 

would refer to it as a hard x-ray.  Somebody else studying gamma rays might call that 

same photon a soft gamma ray.  So hard x-ray would be soft gamma ray.  And so, yeah, 

they overlap.  And so it depends on whether you’re studying x-rays or studying gamma 

rays what you’d call it.  There’s no hard and fast line.  And we have an overlap a little bit 

for ultraviolet.  Sometimes we’ll call it soft x-rays or hard ultraviolet.  It’s not quite as 

obvious, but there’s a little overlap. 

 And you notice there’s a bit of an overlap with infrared and radio on the drawing.  

That’s because we’re not exactly sure where that line is, either.  You know, we could say 

it’s very short radio waves or very long infrared.  But right around there we go from 

infrared to radio in some way.  Or it depends on what you’re studying.  Are you studying 

radio waves or are you studying infrared?  It kind of crosses over. 

 We’re a little bit harder on visible light to ultraviolet.  Because if you can’t see it, it’s 

ultraviolet.  If you can see it, it’s visible.  So that line is fairly definite.  The same with visible 
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to infrared.  It’s a pretty definite line.  Because if you can’t see it, it’s infrared.  If you can 

see it, it’s visible.  So there’s no much overlap there.  Although some people may be able 

to see a little bit more infrared than somebody else.  So that line may be a little fuzzy just 

because some people’s eyes are better than other people’s.  Any other questions on this 

drawing?  Okay. 

 I want to show you a short video that describes one of these invisible kinds of 

photons and what I’ve chosen is infrared.  So we’re gonna see a little video on infrared so 

you can understand a little bit more about that part of the spectrum. 

* * * 

 

 

VIDEO 

These days we’re all familiar with night vision cameras, but how do these things 

work?  How is it that you can just turn on this camera and see the invisible?  

Another use of night vision cameras that you might not be familiar with is their 

ability to see through smoke and dust.  Fire departments commonly use cameras 

like these to find people trapped in smoky rooms or to pinpoint the exact location of 

forest fires through clouds of smoke.  So how do these things actually work?  What 

are we really seeing when we look inside a night vision camera? 

Well, it may surprise you to learn that everything in the universe emits some kind of 

light.  It’s just not the kind of light we’re used to thinking about.  The Sun, for 

example, or a star emits visible light.  That’s why our eyes evolve to detect that kind 
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of light.  But that’s not the whole story. 

I’m sure you’re familiar with all the different kinds of visible light, all the colors from 

violet to red, but there are actually other kinds of light that our eyes aren’t sensitive 

to.  The reason all the colors of light are different is that they have different 

energies and what you see here is that the light has different wavelengths.  The 

blue light, for example, has a higher energy so it has a shorter wavelength.  The 

red light, on the other hand, has less energy so it has a longer wavelength.  But 

that’s just the light we can see with our eyes.  That’s not all there is. 

The shortest wavelength light are gamma rays which can have wavelengths 

smaller than an atom.  The longest wavelengths are radio waves which can have 

wavelengths larger than the entire Earth.  The kind of wave an object emits 

depends on its temperature.  We’re used to thinking of something hot giving off 

light.  But it might surprise you to learn that objects that are cooler, like myself, give 

off a kind of light too.  That’s what a night vision camera can pick up.  That sort of 

light is called infrared light. 

The world sure looks a lot different in infrared light.  Remember that what you’re 

actually seeing is temperature.  Something that’s warm is gonna look bright in the 

infrared.  And something that’s cold looks dark.  Ice cream.  Blow dryer.  An 

infrared radiation is actually a measurement of temperature.  Places on my face 

that are cold, like my nose, appear dark in the infrared camera because they’re 

giving off less infrared radiation.  And places that are warm, like my mouth or the 

hair next to my head, are brighter because they’re warmer.  You can even see my 
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breath in my nose if you look carefully.  And this is an icecube.  

And humans, of course, are not the only things that emit infrared light.  What do 

you think you can learn about animals by observing them in the infrared?  What 

about reptiles?  Remember they’re cold-blooded.  Giraffes.  Here’s an ibex.  What 

do horns look like in the infrared?  Can you even see a gorilla in this picture?  If you 

look carefully, you’ll notice you can still see the zebra’s stripes, even in the infrared.  

How about elephants?  What about a polar bear?  How about a rhinoceros?  Check 

out the horns.  A cat.  Notice the infrared footprints.  Deer in the dark.  A helicopter.  

Notice the plume of heat from the engine.  Earth movers with hot smokestacks.  A 

car engine turning on and heating up. 

 Infrared light also has a lot of really interesting properties that visible light 

doesn’t have.  For example, it can often pass through things that block visible light 

entirely.  I have a black plastic bag.  If you’ll notice, you can’t see through it at all.  

But with an infrared camera there’s no problem.   

But just like infrared light can penetrate some things that stop visible light, it also 

gets stopped by some things that let visible light through.  For example, here’s a 

piece of glass.  As you can see, none of the infrared gets though at all.  If you 

haven’t guessed, that’s how the greenhouse effect works.  Infrared light can’t get 

through gases like water vapor in our atmosphere, which means that the heat is 

trapped and our planet is getting warmer. 

So what am I, an astronomer, doing with an infrared camera?  Well, if ever the 

objects looked different through an infrared camera, you can bet objects in space 
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do, too.  For example, here’s an image of the constellation Orion which you’re 

probably familiar with from the night sky.  But now let’s look at it through an infrared 

camera. 

Astronomers are also hoping to use infrared light to find planets around other stars.  

Planets don’t give off any visible light of their own, making them nearly impossible 

to see close to a bright star.  But in the infrared, planets give off their own light 

making them much easier to find. 

Astronomers will soon be able to use very sensitive infrared cameras on a new 

space telescope, the space infrared telescope facility, and it should give us a 

whole new perspective of the universe.  At that point, we’ll finally be getting a more 

complete view of the universe.  Right now we don’t even know what we’re gonna 

discover.  There are so many wonders out there.  We’ll finally be able to see more 

than our eyes can see. 

* * * 

 

 

 

  


