What makes a greenhouse gas a greenhouse gas?

Goals:  

· CONTRAST how greenhouse gases interact with visible and infrared radiation compared to major atmospheric constituents

· DESCRIBE what happens to photons that are absorbed and re-emitted by greenhouse gases

For this activity, you will use a computer simulation with which you can explore the interaction of different atmospheric gases with different types of radiation.

Getting started:  

1. Go to http://phet.colorado.edu/en/simulation/greenhouse
2. Click the “Run Now” button to start the simulation

3. Along the top, click on the “Photon Absorption” tab.

What to do:

1. Explore all the features of this simulation.  


Activity 1: 

1. There are five atmospheric gases (CH4, CO2, H2O, N2, and O2) in the simulation.  Rank these five gases from BEST to WORST absorber of infrared photons.

a. Support your ranking:

i. Decide what kind of data you can collect using the simulation that could help you decide how to rank the gases.  You can try different approaches.  Make sure the data you decide to collect will be: 

1. Reproducible by others

2. Convincing to others

ii. Collect your data.  Be organized.  A data table will help.

iii. Report your approach, your data, and your final ranking (Worksheets on following pages)

2. Repeat #2, but this time rank the five gases from best to worst absorber of VISIBLE photons.  


Activity 2: 

1. Set yourself up in the simulation to observe photons getting absorbed (you have a variety of setup options you might choose.).  

a. Decide what kind of data you can collect using the simulation to describe what happens to photons after they’re absorbed.  

b. Collect your data.  Be organized.  A data table will help.  

c. Report your approach, your data, and a written description of what happens to photons after they’re absorbed.  

Answer these questions:  
1. Energy emitted by the sun is largely visible light.  Which of the five gases are good absorbers of light coming to Earth from the sun?



2. Energy emitted by the Earth is infrared radiation.  Which of the five gases are good absorbers of infrared radiation?



3. Of the five gases in the simulation, three are greenhouse gases and two are not.  According to your observations in the simulation, what features, both of behavior and chemical structure, differentiate greenhouse gases from other gases in the atmosphere? 






4. Your observations in Activity 1 reveal which gases are greenhouse gases and which are not.  However, your rankings might or might not align with the relative contribution of each of these gases to the overall greenhouse effect for Earth.  What additional information would help you evaluate the relative impact of each of these gases in our atmosphere?  





This activity borrows from two activities posted at http://phet.colorado.edu/en/simulation/greenhouse  

(1) Traci Radil’s activity (http://phet.colorado.edu/en/contributions/view/3092) and 
(2) Greg Van Houten’s activity (http://phet.colorado.edu/en/contributions/view/3399)
NAME______________________________

Activity 1, section 1:  Best to Worst Absorbers of INFRARED Photons
Describe how you collected your data.  Your description should be clear enough that someone could repeat what you did.

Report your data here.  Create a clear table with appropriate labels.

What’s your final ranking?  

BEST absorber of infrared photons      _______

                                                                         _______

                                                                         _______

                                                                         _______

WORST absorber of infrared photons _______

NAME______________________________

Activity 1, section 2:  Best to Worst Absorbers of VISIBLE Photons
Describe how you collected your data.  Your description should be clear enough that someone could repeat what you did.

Report your data here.  Create a clear table with appropriate labels.

What’s your final ranking?  

BEST absorber of visible photons         _______

                                                                         _______

                                                                         _______

                                                                         _______

WORST absorber of visible photons    _______

NAME______________________________

Activity 2, section 1:  What happens to photons after they’re absorbed?  
Describe how you collected your data.  Your description should be clear enough that someone could repeat what you did.

Report your data here.  Create a clear table with appropriate labels.

Describe (clearly, in complete sentences), what happens to photons after they’re absorbed.    

