Lesson 3: Proton-Proton Fusion Activity

Purpose:


The students will identify the steps that are involved in the nuclear fusion, and model them using cotton balls and glue.  The purpose of re-creating the diagrams presented in class is to provide them with a tangible grasp of the material.  
Theory:

A hydrogen atom has the most basic nucleus in the universe.  It is made up of one proton.  In the core of a star the temperature is high enough (10,000,000K) to start nuclear fusion.  Nuclear fusion is the process of combining nuclei to form new, larger nucleus element.  This activity will go step by step through the process of converting Hydrogen into Helium.

The colors of the cotton balls can be changed according to the availability of materials.  The models built by the students should (more or less) resemble the diagrams in Slides 6-9 for Lesson 3.  These may be colored differently in the PPT presentation to correspond to the colors of the materials used in class.  
Part 1


Theory

In the first step, 2 protons combine.  In doing so one of the protons will convert into a neutron by losing a positron (positive electron) and a neutrino; this is also known as beta decay.  This changes one of the protons (positive charge) into a neutron (neutral charge) and allows the two particles to combine.
For more detail, see Lesson 3, Slide 6. 

Directions:

1. Partner with one other student.

2. Come up to the front and collect two white cotton balls and a glue stick 
(These white cotton balls represent two protons, so one hydrogen nucleus each)

3. Glue the cotton balls down to in the proper location, with each proton representing one hydrogen nucleus.
4. Collect 2 new cotton balls, one white (proton) and one red (neutron).  Glue these down in the correct location, to represent a deuterium nucleus (the product of the reaction).  
5. Let the cotton balls dry and glue them into the proper location.

Part 2


Theory

In the second step, a proton combines with a deuterium nucleus (produced in step one).  This new nucleus will now have 2 protons and 1 neutron, and represent a Helium-3 nucleus.  Note that the hydrogen nuclei combined to form a new element, helium.  

For more detail, see Lesson 3, Slide 7. 

 
Directions:

1. Collect 4 white cotton balls (protons) and 2 red cotton balls (neutrons)
2. On the given worksheet glue the white and red cotton balls in the proper locations, with the two reacting species consisting of hydrogen (1 proton) and deuterium (one proton, one neutron).  After they combine, their product can be represented by 2 protons and 1 neutron (Helium-3 nucleus).  
Part 3


Theory

The nucleus from step 2 is a Helium-3 nuclei.  In step 3 two Helium-3 nuclei will combine to form a Helium-4 nucleus and release 2 protons (i.e. 2 hydrogen nuclei).  The resulting Helium-4 nucleus is also referred to as an alpha particle.
For more detail, see Lesson 3, Slide 8-9. 


Directions:

1. Collect 8 white cotton balls (protons) and 4 red cotton balls (neutrons)
2. On the given worksheet, glue the white and red cotton balls in the proper locations.  The two products should be Helium-3 nuclei, with 2 protons and 1 neutron each (therefore 2 white and 1 red cotton balls).  The product of this reaction is a Helium 4 nucleus (2 protons and 2 neutrons; 2 white, 2 red).  The two protons that are release by this reaction can be represented by the remaining 2 white cotton balls (these are individual hydrogen nuclei).  


























































