Chemical Engineering 412

Introductory Nuclear Engineering

Lecture 4:
Atomic & Nuclear Models
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MassExcess




Practice Problems
lonization and Binding Energies

You need to be able to find
this two ways:

1. Bohr’s ionization energy
method (p.55-56)

2. Mass/energy
equivalency
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Estimating Nucleus Mass
Liquid Drop Model




Liquid Drop Model, continued

(pp. 66-68)
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Explaining “Magic Numbers”
Shell Model (pg. 70)
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Predicting Stabllity (pp. 64-66)
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Predicting Most Stable Isobar

1— Two routes: —1

Compare mass defects Predict using liquid
using data in Appendix B drop model (Eg. 3.18)

A) 1+ (m, —m,)c?/(4ay)

Zstaple(A) = (E 5
14+ a.A3/(4a,)
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https://commons.wikimedia.org/w/index.php?curid=35220791

Bohr model: By Brighterorange - Created by Brighterorange, based on GFDL/cc image: Bohratommodel.png., CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=1667309

Bohr model 2: By JabberWok at the English language Wikipedia, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=2639910

Atomic nucleus: By Marekich - Own work (vector version of PNG image), CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=21701588

Liquid drop model illustration: By Daniel FR - http://de.wikipedia.org/wiki/Datei: Trépfchenmodell.svg, CC BY-SA 3.0,
https://commons.wikimedia.org/w/index.php?curid=20292121

Liquid droplet: By photo taken by flickr user tanakawho - flickr, CC BY 2.0, https://commons.wikimedia.org/w/index.php?curid=1609870
Chart of nuclides: National Nuclear Data Center, information extracted from the NuDat 2 database, http://www.nndc.bnl.gov/nudat2/
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