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Mini objectives : 
I. Probabilities in wave function and application of normalization to find x
II. Application of Balmer series to calculate the wavelength of lines in a spectrum
III. Rutherford experiment and the atom model
IV. Bohr’s model of the hydrogen atom vs the quantum model
V. Application of quantum numbers in atomic model to find the energy
VI. Exclusion principle
Concepts : 
· In this chapter, all of the equations (about probabilities) given are proportional to one another. . The probability density is the is a wave equation that construct the way the wave changes in time and space : . In one dimensional wave functions, this equation is manipulated, or normalized by integrating it from infinite to –infinite and equaling the equation to 1, which gives : . In example 41.1, the wave function given is . The value of A(amplitude), is obtained by normalizing the equation and evaluating the integral. This procedure is used because the question is about the nature of the wave, which refers to a quantum approach. Also, we can deduce that it is not a free particle because the function is not sinusoidal. Finally, the expected value of x for this particle is found using this equation : 
· Balmer series is the complete set of line equation that is use to calculate the wavelength of the lines we see in an emission spectroscopy. The lines are colored on a black background, and it is the result of a light from a gas passing through a spectrometer. By calculating the wavelength at which every line appears permits to deduce which gas we are working with, because they all have a different line pattern. The equation is
  …

· Rutherford experiment prove that Thompson’s model of the atom was false (electrons scattered in a region). He projected a beam of particle through a metallic foil (See Fig. 42.4). Many of the particles diverted in large angles, sometimes reversing their directions. Those large deflections could not be explained with Thompson’s model, and led Rutherford to create his own model: “The positive charges in the atom are concentrated in a region that is small relative to the size of the atom. “ (Serway and Jewett p. 1299)
· Bohr’s atomic model solves Rutherford’s problems (electromagnetism and centripetal acceleration), by applying quantum angular momentum to the atom. The first property is : “The electron moves in circular orbits around the proton under the influence of the electric force of attraction as shown in Figure 42.6” (p.1300). Second, only a few of those orbits are stable. The radiation emitted form an energy expressed as . The quantization of orbit radii give the following equation:  This equation is reuse later in chapter 42.4 to express the quantum model of the hydrogen atom. 
· The most elementary equation to describe hydrogen’s wave function is : 
· Angular momentum relative to the center of the circle : 
 where  is the orbital magnetic quantum number. Vectors can be used to depict the quantum model, like in Fig. 42.13, which brings to this equation: 
The spin angular moment  is:  and the spin magnetic 
quantum number 
· The exclusion principle states that two electrons can never be in the same quantum 
State, which means that two electrons in the same atom can not have identical quantum
numbers. To add to this, Hund’s rule affirms that an atom of equal energy on layers are 
[bookmark: _GoBack]filled by electrons by maximizing the number of electrons with unpaired spins. 
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Figure 42.6 Disgram represcnt-
ing Bohe's model of the hydrogen
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