Capstone Project: the Scientific Analogue

	Background
Analogues?

	Over the past few weeks, you have learned about extremophiles and the harsh environments they inhabit.  Next, you will apply what you have learned about astrobiology by assembling a grant proposal.  Research of any kind is usually very expensive and almost all science is funded by grants from governmental agencies (such as NASA) or by private organizations.  To receive grant money, researchers must submit a proposal that outlines what research they want to do, what purpose it will serve and how much it will cost.  As a group, think about what would need to be included in a grant proposal for an astrobiology mission to explore a planet or moon in our solar system for evidence of life.  Discussion should include what habitable conditions might exist for extremophiles on other planetary bodies.  Think about what evidence of life can be collected given the limitations on current space travel and decide where you think life might be found and how its presence could be verified.  Consider as well the cost of your research and any experts you may have to hire.  By the end of this exercise, you should have put together a formal plan requesting funds for your scientific research.

Scientists often use analogues to draw inferences about unknown situations by comparing them point by point with something similar and known. For example, you notice a friend has recently had his or her car painted a new color. You have never painted a car, but by using your prior knowledge and experiences you can begin to picture how the car may have been painted. Scientists work in a similar way. 

Astrobiologists examine where we find life on Earth today, and compare these habitable environments to locations on other planets that might be similar in some way.  Habitable extreme environments on Earth are analogues for extraterrestrial environments with the potential to sustain life.






	  
	Using prior knowledge and experiences write an analogue for something you have not experienced.    

A

So how do you create an analogue? You examine something you know and compare and contrast it with something you know less about. You extrapolate; that is, you make predictions about what a new situation might be like based on your prior experiences in similar situations.

B

In the space below start by making a list of your prior knowledge of an activity about which you have had some experience. Then make a list of similar things about a new experience. Additionally, try to anticipate what would be different.

Aspect of previous experience

Similarities/Differences with new experience

C

Finally, write a paragraph-long comparison of the new experience and its analogue.





	
	Before you begin to write your grant proposal, read and think about the following questions.  On a separate piece of paper, write down some responses in short-answer format.  These questions have been grouped into categories in order to help you organize and write your final proposal.  Remember:  You are trying to convince people to fund your work

· What planet or moon seems most interesting to you as a place where life could be sustained? What region or geographic feature on your target planet or moon is the most interesting habitable environment?  Would you explore near the poles or the equator, on the surface or deep below the surface? Is there an unusual geographic feature like a valley, a volcano, a crater, or a fracture network that seems more habitable than the general landscape? Justify your choice of location based on an Earth analogue. 

· What signs of life do you think you can find? What lines of evidence would be the most convincing for living organisms? What tests will you conduct?

· Why should the federal government pay for this research? What are the risks? If successful, what impact will your research have on the scientific community and on the public in general? 

· What equipment and instruments will you need? Describe the function and purpose of each piece of equipment you plan to send.

· How much will this astrobiology mission cost?  Include an itemized                                         budget.






1

An introduction/explanation of why this research is important.

2

At lease a paragraph explaining what is currently known about your target planet or moon.

3

 Describe the specific location to be sampled and the expected environmental conditions at the sample site.

4

 What prior studies have been conducted at Earth analogues for your mission target? How is your target similar or different from the Earth analogues? What forms of life are found in the Earth analogues?

5

  Describe how you will collect and handle samples. Discuss the tests you will conduct and the equipment you will need. Discuss any new technologies you will need to develop in order to conduct these tests.

6

A Budget. (Think big.) This can be on a separate spreadsheet. Include the cost of equipment development and manufacture, operating expenses and salaries for all people associated with the mission over its lifetime. Hint: If you can keep the total cost to under 200 million dollars, you chances of receiving funding are much greater.

7

A conclusion that explains the importance (merit) of this research and the potential contributions to science and society.





First Exercise





Introduction to analogues














A pre-writing exercise





log onto http://science.hq.nasa.gov/ for upcoming missions








Final Project





Write a two page proposal (double-spaced) to explore for life on another planet. If possible, you should also put together a brief presentation about your proposal to share with your classmates.  Want to piggyback your project on a NASA mission?  Go to http://science.hq.nasa.gov/ and take a look at some of the current and upcoming missions.





You will need all of your past assignments and notes to help you do this. Your proposal must include:





You should discuss ideas and possibilities within your group, but you will make all the final decisions about the exploration mission that you propose, and you will need to turn in your own proposal. Share ideas, but do not duplicate someone else’s work. Be creative, but stay realistic.








For example: you’ve never been on a skateboard, but you are an expert on roller blades.  


You know that skateboards and rollerblades both have wheels.  


You would then create an explanation of how you would balance and turn a skateboard compared to roller blades.


.   
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