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Address:
NSCL / CYCLOTRON LABORATORY

Michigan State University

East Lansing, MI 48824-1321, USA  

www.nscl.msu.edu/outreach
Outreach program:

“Marble Nuclei”
Michigan Content Standards met:

PHYSICS/CHEMISTRY

Michigan Standard P/C1:  

INQUIRY, REFLECTION, AND SCIENTIFIC PRINCIPLES
P/C1.1
Scientific Inquiry

P1.1D
Identify patterns in data and relate them to theoretical models.
· Students use the patterns in proton number and neutron number on the chart of the nuclides to determine the isotope number.
P/C1.2
Scientific Reflection and Social Implications

P1.2e  
Evaluate the future career and occupational prospects in a scientific field

· Students learn that nuclear scientists study rare isotopes to understand more about the nucleus’ size, shape, structure and stability.  

P1.2k
Analyze how science and society interact from a historical, political, economic, or social perspective

· Students learn that research performed at a laboratory is funded by the National Science Foundation, a government organization.

PHYSICS

Michigan Standard P4:

FORMS OF ENERGY AND ENERGY TRANSFORMATIONS
P4.12 Nuclear Energy

P4.1a
Describe peaceful technological applications of nuclear fission and radioactive decay.

P4.12c  
Explain  how stars, including our sun, produce huge amounts of energy (e.g., visible, infrared, ultraviolet light).

· Students will model the various reactions that happen in the sun using marble nuclei using marble nuclei to model bombardment, hydrogen fusion, neutron capture, and helium fusion, as they play the game “Nucleosythesis!”
P4.12x Mass and Energy

P4.12d
Identify the source of fission and fusion in nuclear reactions
CHEMISTRY

Standard C2:  

FORMS OF ENERGY
C4.10  Neutral Atoms, Ions and Isotopes

C4.10A  
List the number of protons, neutrons, (and electrons) for any given isotope

· Students are asked to create their own model nucleus with marbles and then determine its isotope number.  

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 a table of isotopes is arranged by rows of elements with the same proton and differing in neutron number.
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