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Outreach program: 


“Take a Tour at the NSCL”








Michigan Content Standards met:


PHYSICS/CHEMISTRY





Michigan Standard P/C1:  


INQUIRY, REFLECTION, AND SCIENTIFIC PRINCIPLES


P/C1.1 Scientific Inquiry


P/C.1.1i 	Distinguish between scientific explanations that are regarded as current scientific consensus and the emerging questions that active researchers investigate.


Students will be introduced to the nature of the research performed at the NSCL facility and the types of questions that nuclear physicists are pursuing.








P/C1.2 Scientific Reflection and Social Implications


P/C1.2E	Evaluate the future career and occupational prospects of science fields.


Students learn that nuclear scientists study rare isotopes to understand more about their size, shape, structure and stability.  


P/C1.2k 	Analyze how science and society interact from a historical, political, economic, or social perspective.


Students become aware of the kinds of people and jobs that are required for operating the NSCL, and the outreach programs from it that have impacted students worldwide.





PHYSICS





Michigan Standard P3:


FORCES AND MOTION


P3.8x Electromagnetic Force


P3.8b 	Explain how the interaction of electric and magnetic forces is the basis for electric motors, generators, and the production of electromagnetic waves.


Students learn that the magnetic field of the cyclotron bends the path of the ions while the electrical field accelerates them to nearly half the speed of light 








Michigan Standard P4: 


FORMS OF ENERGY AND ENERGY TRANSFORMATIONS


P4.12 Nuclear Reactions


P4.12A 	Describe peaceful technological applications of nuclear fission and radioactive decay. 


Students learn that further research of  rare and unstable isotopes helps generate new ideas and technologies in the field of nuclear power, airport security, archaeology, and more.


P4.12B 	Describe possible problems caused by exposure to prolonged radioactive decay.


Students compare the amount of radiation they receive on a regular basis from various sources, including being inside of the NSCL, flying in a plane, living in high altitudes such as Colorado, smoking, and dental X-rays.








CHEMISTRY





Michigan Standard C2: 


FORMS OF ENERGY 


C2.5x 	Nuclear Stability


C2.r5d 	Describe how and where all the elements on earth were formed. (recommended)


	Students will learn how new elements have been formed in the Big Bang, stellar evolution and supernovae.





Michigan Standard C4:


PROPERTIES OF MATTER


C4.10 Neutral Atoms, Ions, and Isotopes


C4.10B 	Recognize that an element always contains the same number of protons.


Students will learn that isotopes are arranged on the chart of the nuclei in rows of proton number, which defines the element, and in columns of varying neutron number.
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