
Activity # 1 - Our Understanding of Atomic Structure 

 

Summary Videos: 

First, let’s catch a few video clips which outline the progression of our understanding of the atom. I know we all have an idea 

of the three-dimensional structure and shape of an atom, but the history of how we came to understand an atom’s structure 

over the years is extremely informative, and provides the foundation on which we’ll be investigation nuclear physics topics. 

In order to instruct this section of physics, we need to investigate a little bit of chemistry.  

 

Crash Course – Atomic Structure 

https://www.youtube.com/watch?v=thnDxFdkzZs 

 

I know Tyler DeWitt is a peculiar personality, but his video of the history of atomic structure is really informative.  

https://www.youtube.com/watch?v=NSAgLvKOPLQ 

 

Finally, Paul Andersen over at Bozeman Science provides a solid history of the atom.  

https://www.youtube.com/watch?v=njGz69B_pUg 

 

_______________________________________________________________________________________ 

 

Now, starting with J.J. Thomson’s plum-pudding model in 1904, our understanding of an atom’s structure has advanced 

significantly through the past century. The purpose of this assignment is to summarize the accomplishments, experiments, 

and discoveries responsible for forwarding our collective understanding of an atom’s structure.  

 

For each flashpoint, the student is expected to summarize the atomic model, draw a diagram of that atomic model, put the 

model in historical context of other atomic models, and describe the limitation of that model.  

 

Flashpoint # 1 - Thomson Plum Pudding Model  

•Year of analysis 

•Provide a simple diagram of the cathode ray tube used in his research, (including anode, cathode, magnetic north, 

magnetic south, power source, flow of particles) 

•Draw a model of an atom according to Thomson’s proposed structure  

•Major discoveries based upon Thomson’s cathode ray tube experiment 

•How the behavior of positively or negatively charged particles, (informed by concepts found in Unit 8 – Magnetism),  

 led to the Thomson experiment’s major contributions to our understanding of atomic structure 

•How his experiment led to the “Plum Pudding” model of a hydrogen atom’s atomic structure 

•Compare/contrast what was correct or incorrect about the “Plum Pudding” model of an atom 

 

 

Helpful Resources: 

 

Discovery of the Electron – Cathode Ray Tube 

https://www.youtube.com/watch?v=Rb6MguN0Uj4 

 

Khan Academy – History of Atomic Structure 

https://www.khanacademy.org/science/chemistry/electronic-structure-of-atoms/history-of-atomic-structure/a/discovery-of-

the-electron-and-nucleus 

 

Veritasium – Thomas Plum Pudding Model of the Atom 

https://www.youtube.com/watch?v=JUJPyQtoB5E 
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Flashpoint # 2 - Ernest Rutherford’s Gold Foil Experiment 

•Year of analysis 

•Draw a model of an atom according to Rutherford’s proposed structure 

•Provide a simple diagram of the Rutherford experimental design, (including source of alpha particles, explanation of 

 what an alpha particle is, gold foil width, deflection angle, lead screen, zinc-sulfide screen) 

•Major discoveries based upon the Rutherford gold-foil experiment 

•Why was a gold-foil sheet such an important component of the experiment? (Why did the fact that it was gold matter 

 so much? 

•On the PHET simulation, what effect does proton number have on the particle motion? What effect does neutron 

 number have on the particle motion? 

•What questions were left unanswered regarding the positioning of positively and negatively charged particles within 

 the atom? 

 

Helpful Resources: 

 

PHET’s Rutherford Scattering Virtual Experiment 

https://phet.colorado.edu/en/simulation/rutherford-scattering 

 

Cute Summary Video of the Rutherford Experiment 

https://www.youtube.com/watch?v=uaZa0FAqpNA 

 

FSU’s Rutherford Scattering Virtual Experiment 

https://micro.magnet.fsu.edu/electromag/java/rutherford/ 

 

 

Flashpoint # 3 - Bohr Model  

•Year of analysis  

•Provide a Bohr-diagram of an atom’s structure 

•When an electron jumps among energy-levels, what behavior releases a light photon and what behavior absorbs a  

 light photon? 

•What correlation is there between energy-level and positioning in the periodic table? 

•What limitations are there to the Bohr model of the atom? 

•What does the term “quantized” refer to when discussing electron positioning? 

 

Paul Andersen Summarizes our Understanding of the Bohr Atomic Model 

https://www.youtube.com/watch?v=GhAn8xZQ-d8 

 

Flashpoint # 4 - Schrodinger Model 

•Year of analysis 

•Provide a Schrodinger-Model diagram of an atom’s structure 

•What is the Heisenberg Uncertainty Principle, and how does it illustrate the Schrodinger Model of atomic structure 

•Define a “wave function,” and provide a diagram of a wave-function for determining electron positioning, and label 

 when the electron is more, or less likely to be found.  

•While the De Broglie model wasn’t its own category in this activity, De Broglie models of atomic structure do differ  

 somewhat from Schrodinger’s model. How does it differ, and what does the electron pathway keep changing shapes  

 in the De Broglie model?  

•How do electrons exhibit wave properties? (How does positioning and momentum inform our understanding of the  

 answer to this question)? 

 

Our Familiar Crash Course Provides an Introduction to the Schrodinger Model, Especially as it Relates to Quantum Topics 

https://www.youtube.com/watch?v=qO_W70VegbQ&list=PL8dPuuaLjXtN0ge7yDk_UA0ldZJdhwkoV&index=44 

 

Paul Andersen Discusses the Schrodinger Model 

https://www.youtube.com/watch?v=kpa_HO6yy18&list=PLllVwaZQkS2p2wYtyTFD4qLzfhr01vQMZ&index=92 

 

PHET’s Models of the Hydrogen Atom Activity Ties it all Together 

https://phet.colorado.edu/en/simulation/legacy/hydrogen-atom 
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