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In Class Assignment October 14, 2004

THE ELECTROMAGNETIC SPECTRUM

Comparing Blackbody Spectra

Below we’ve plotted the intensity of light as a function of wavelength. High energy, short wavelength light is on the left.  In Fig. 2a, two stars, A & B, are plotted together.  A & B are the same size and distance, but are of different temperatures (as labeled).
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What color will star A appear to your naked eye? Violet

What color will star B appear to your naked eye? Red

Does star B produce more red light than star A?  (Hint: Notice that at all wavelengths, the flux emerging from Star B is less than that emerging from Star A.)

Star A produces more Red light.

Why or why not?

Star A is hotter, so it produces more light at ALL wavelengths than B.
Referring to Figure 2b, is star C hotter, cooler or the same temperature as star A?

Star C is the same temperature as Star A.

Why do you say that? Wein’s Law: Their blackbody curves peak at the same wavelength.
Referring to Figure 2c, is star D hotter, cooler or the same temperature as star A?

Star D is cooler than Star A.
If star D is cooler than star A, how is it that star D appears (in visible) as bright as Star A?  

(There are two ways…) Either Star D is LARGER than Star A, or Star D is CLOSER than Star A.

An Incandescent Bulb

The light bulb is hooked up to an electrical outlet, but first runs through a transformer which also allows the voltage to the bulb to be varied easily.  Inside the bulb is nothing but a tungsten wire that connects the electrical circuit.  

What is happening to the atoms within the tungsten wire when the voltage increases?

As the voltage increases, the electrons feel a greater force to  move inside the wire, so they speed up, crashing into all atoms contained in the wire.
Why does the tungsten wire glow? Because of the crashing electrons, heat energy (kinetic motion energy) is imparted onto the atoms.  As they become more hot, they glow brighter (Stefan-Boltzmann Law).
When the voltage is increased, how does the intensity change? The wire gets hotter, so it emits more light (becomes brighter).

How does the color change with increased voltage?  The color goes from a dull red to a more yellow color, then finally to a very brilliant white.

The intensity change is demonstrating which Radiation Law? Stefan-Boltzmann Law

The color change is demonstrating which Radiation Law?  Wein’s Law

Atmospheric Windows

Which, if any, of the different wavelengths of light are able to entirely penetrate Earth’s atmosphere? Some UV, all of optical, some IR, most of the Radio.

Which, if any, of the different wavelengths of light are unable to penetrate Earth’s atmosphere?   Gamma-Rays and X-rays cannot penetrate at all.  Most of the IR cannot.

Which if any, of the different wavelengths of light are able to partially penetrate Earth’s atmosphere?   A bit of the UV, a bit of the Infrared.

Why would the government be unlikely to fund an x-ray astronomy telescope being built on a mountaintop somewhere on Earth?   

Such a telescope, pointed at the sky, wouldn’t detect any x-ray light.

