New Planet Discovery
Background

	More than 300 planets have been discovered around stars other than our Sun, but most of those stars have been quite different from our Sun and unlikely to have planets with life.  On September 15, 2008, astronomers from the University of Toronto announced that they discovered a planet around a sun-like star, approximately 500 light-years from Earth.  The planet has a mass about eight times that of Jupiter, and lies roughly 330 times the Earth-Sun distance away from its star. (For comparison, the most distant planet in our solar system, Neptune, orbits the Sun at only about 30 times the Earth-Sun distance.) An image of the star and very massive planet (circled in red), taken by one of the world’s largest telescopes in Hawaii, is shown at right.  More details may be found at: http://www.gemini.edu/sunstarplanet.
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Your Challenge

Imagine that it is the 100th anniversary since the discovery of the massive planet, and interstellar travel is now possible.  You and your teammates are on the first voyage to explore the new planetary system.  As your spacecraft passes the very massive planet and travels in closer to the central star, you discover the other planets of the system.  

1.  Use your imaginations to answer the following questions:

a. How many major planets are there in this system, and what will you name them?

b. Which of the planets are likely to harbor life?  And which are unlikely to have life, and why?

c. Choose one of the planets and describe it in detail.  What are its major features?  How were these features formed?  Where will you look for life first and why will you look there?
2.  On a large sheet of paper, draw a diagram of the planetary system that you discovered.   
3.  On a separate sheet draw a picture of the planet that you think is most likely to have life.  Label the various features of the planet, and show where you plan to land to begin your exploration.

Discussion
“You have seen how the cross-cutting Big Idea of Systems can be integrated into the content knowledge of Earth and Space.  How does the New Planet Discovery activity directly support the integration of both 9-12INQE (models) and 9-12APPC (alternative solutions) with the Core Content of 9-11 ES1B? “
	
	Content Standards
	Performance Expectations

	
	Students know that:
	Students are expected to:

	9-12 SYSB
	Systems thinking can be especially useful in analyzing complex situations. To be useful, a system needs to be specified as clearly as possible.


	Represent the system with a diagram specifying components, boundaries, flows, and feedbacks.

Describe relevant subsystems and the larger system that contains the system being analyzed.

Determine how the system functions with respect to other systems.

	9-12 INQE 


	The essence of scientific investigation involves the development of a theory or conceptual model that can generate testable predictions.
	Formulate one or more hypotheses based on a model or theory of a causal relationship. Demonstrate creativity and critical thinking to formulate and evaluate the hypotheses.

	9-12 APPC
	Choosing the best solution involves comparing alternatives with respect to criteria and constraints, then building and testing a model or other representation of the final design.
	Choose the best solution for a problem, create a model or drawing of the final design, and devise a way to test it. Redesign the solution, if necessary, then present it to peers.*b

	9-11 ES2B
	Climate is determined by energy transfer from the sun at and near Earth's surface. This energy transfer is influenced by dynamic processes such as cloud cover and Earth's rotation, as well as static conditions such as proximity to mountain ranges and the ocean. Human activities, such as burning of fossil fuels, also affect the global climate.
	Explain how the climate in the Pacific Northwest region is affected by seasonal weather patterns, as well as other factors such as the addition of greenhouse gases to the atmosphere, and proximity to mountain ranges and to the ocean.

	9-11 ES2C


	Earth is a system that contains a fixed amount of each stable chemical element, existing in different chemical forms. Each element on Earth moves among reservoirs in the solid Earth, oceans, atmosphere, and organisms as part of biogeochemical cycles, driven by energy from Earth’s interior and from the Sun.
	Describe the different forms taken by carbon and nitrogen, and the reservoirs where they are found. Give examples of carbon found on Earth (e.g., carbonate rocks such as limestone, in coal and oil, in the atmosphere as carbon dioxide gas, and in the tissues of all living organisms).

	9-12 SYSA
	Feedback is a process in which the output of a system provides information used to regulate the operation of the system. Positive feedback increases the disturbance to a system. Negative feedback reduces the disturbance to a system. 
	Give examples of a positive feedback system and explain its regulatory mechanism (e.g., global warming causes Earth’s ice caps to melt, reflecting less energy to space, increasing temperatures).

Give examples of a negative feedback system and explain its regulatory mechanism (e.g., when a human body overheats, it produces sweat that cools the body by evaporation).


