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Nuclear and Atomic 

Physics

Intro:  Atomic Structure and a little 

history. J

Print off the topic outline for this 

unit by tomorrow!

Early atomic structureé

ÁJJ Thomson:  ñPlum puddingò model

ÁAn atom is a mixture of positive and negative 

charges

Image from: http://abyss.uoregon.edu/~js/21st_century_science/lectures/lec11.html

Atomic Structure

Á1909:  RutherfordðWorked with Geiger 
and Marsden on the gold foil experiment

ÁA very thin gold foil was placed in the center 
of a chamber that had photo detecting 
material on its inner surface.

ÁAlpha particles (essentially a helium nucleus) 
were shot toward the gold foil

ÁThe particles were detected on the inner 
surface of the chamber, and any scattering 
was noted

http://abyss.uoregon.edu/~js/21st_century_science/lectures/lec11.html
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Image from:  http://bhs.smuhsd.org/science-dept/marcan/apchemistry/structure_ML_MD.html

Gold foil experimenté
ÁResults:

ÁMost alpha particles were detected at very 
small scattering angles (essentially went 
through the foil, but were deflected)

ÁSome larger-angle scattering occurred, 
sometimes large enough that the alpha 
particle seemed to reflect back nearly on its 
original path.

ÁConclusion:

ÁAtoms have a dense, positively charged 
center (the nucleus) and the electrons must 
be in the space surrounding the nucleus

Rutherfordôs Atomé

ÁñPlanetary modelò:

Image from:  http://abyss.uoregon.edu/~js/ast123/lectures/lec04.html

http://bhs.smuhsd.org/science-dept/marcan/apchemistry/structure_ML_MD.html
http://bhs.smuhsd.org/science-dept/marcan/apchemistry/structure_ML_MD.html
http://bhs.smuhsd.org/science-dept/marcan/apchemistry/structure_ML_MD.html
http://abyss.uoregon.edu/~js/ast123/lectures/lec04.html
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Planetary Model

ÁMassive, positively charged nucleus

ÁElectrons orbited much like planets around 

the Sun

ÁThe Coulombic (electrostatic) force of 

attraction between the positive protons 

and the negative electrons kept the 

electrons in orbit

Planetary Modelðproblemsé

ÁAccording to a theory of 
electromagnetism, accelerating charges 
will emit energy in the form of 
electromagnetic radiation

ÁRadiating energy would cause the electron 
to have a lower total energy and therefore 
would cause it to orbit a smaller distance 
from the nucleusé

ÁElectron would spiral in and crash into the 
nucleus

Neils Bohrðatomic postulates

ÁStudied Hydrogen atom

ÁDetermined that there are certain defined 

energy states in which the electron can exist

ÁIn one of these states, the electron will not 

radiate its energy and will remain in a stable 

orbit

ÁEnergy can only be lost if the electron 

transitions into a state of lower energy
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Emission and Absorption Spectra

ÁAll elements will emit light in characteristic 
colors when heated

ÁScottish physicist Thomas Melvilleðfirst to 
study emitted light (1726-1753)

ÁHeat source = flame

ÁPassed emitted light through prism

ÁPattern produced was significantly different 
than white light passed through spectrum

ÁBright line spectrum

ÁEmission and Absorption spectra give the same 

ñfingerprintò for an element, but in different ways

Isotopes
ÁNuclear isotopes (a.k.a nuclides) have 

specific nuclear notation:

Z = atomic number (= # protons)

A = mass number ( Nucleon number) 

(= #protons + # neutrons)

X = chemical symbol of the element


