In-class notes for Radiation, Radiative Equilibrium Temp.
As a review, you should know the order of ultraviolet, visible, and infrared in terms of the energy carried by a single photon. You should now also realize that most of the natural ultraviolet and visible radiation around us comes from the Sun, with much smaller amounts from other stars. Objects on Earth are not hot enough to emit ultraviolet or visible photons.
	Energy Carried by a Single Photon
	Higher

    ↑    

    ↑

    ↑

    ↑ 

Lower
	Type of Radiation

	
	
	Higher energy photons (like X-Rays)

	
	
	Ultraviolet – small fraction of all photons emitted by Sun

	
	
	Visible – majority of photons emitted by Sun

	
	
	Infrared – majority of photons emitted by Earth & objects on Earth

	
	
	Lower energy photons (like Microwaves)


What determines the Radiative Equilibrium Temperature of the Earth?

The amount of radiation energy that the Earth absorbs from the Sun, determines what the average radiating temperature of the Earth must be so that energy input (from Sun) = energy output (radiation emitted from the planet out to space).  This is called the radiative equilibrium temperature.  For Earth, the radiative equilibrium temperature is TRE = 0( F. 

This has been verified by satellite instruments that measure radiation coming from the Earth. The average radiation coming from the Earth is indicative of an object with a temperature of 0( F.

This may surprise some of you since the average temperature near the ground where we live is much warmer 59( F. The reason the temperature near the ground can be higher than the average temperature at which radiation energy is emitted to space is the atmospheric greenhouse effect.
