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4-2 Quantum Model of the Atom


READ pgs. 98-100
Because of the many questions left about Bohr’s atomic model scientists had to change the way they viewed the nature of an electron. 
Electrons as Waves

The investigation into the photoelectric effect and hydrogen atomic emission revealed that light could behave as both a wave and a particle.  The question that scientists pondered were: “Could electrons have dual wave-particle nature as well?”

· In 1924 the French physicist Louie de Broglie added to a general atomic theory by pointing out  ____________________________________________________   __________________________________________________________________________________________________________________________.

· Scientists new that any wave that was confined to a space can have only certain ______________________.  

· De Broglie proposed that the electrons should be looked at as waves confined to the space around an ___________ ______________.

· If that was true then the electrons could only exist at specific frequencies.

· By using the relationship between the Energy and frequency (E = hf) he showed that these electron waves had frequencies that corresponded to specific energies ( the _________________ energies of Bohr’s orbits.

· Other experiments were soon done to support de Broglie’s theory:

1. It was demonstrated that electrons, like light waves could be bent, or ___________________.

2. It was shown that electron beams, like waves can _____________ with each other causing a reduction in energy in some areas and an increase of energy in others. (See figure 4-10)

The Heisenberg Uncertainty Principle

The idea of an electron having a dual wave-particle nature troubled scientists because they could not explain if they were acting like both a particle and a wave, then where were they located in the atom?

· In 1927 Werner Heisenberg proposed an idea involving the detection of electrons by there interaction with _____________________.

· Because photons have the same ____________ as electrons, any attempt to locate a specific electron with a photon knocks the electron of its course.

· As a result there is always a basic _________________ in trying to locate an electron. ( or any other particle)

· The Heisenberg uncertainty principle: _________________________________   _____________________________________________________________

The Shrodinger Wave Equation

· Erwin Schrödinger took de Broglie’s hypothesis and devised an equation that treated e-s moving around the nucleus as __________.

· These waves could only have specific energies, and therefore specific ________________.

· This equation (which applies to all atoms) and Heisenberg’s uncertainty principle laid the foundation for the ________________________________________.



· Quantum theory:________________________________________________

_____________________________________________________________

· The quantum theory gives only the _________________ of finding an electron in a given place around the nucleus.

· In Schrödinger’s model, the nucleus is surrounded by what are described as ____________.     (Not to be confused with Bohr’s orbits) 
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· Orbital: ______________________________________________________ _____________________________________________________________
· The discovery that the e- cannot be “pinpointed” was a revolutionary contribution to the atomic model.
http://www.iun.edu/~cpanhd/C101webnotes/modern-atomic-theory/modern-atomic-theory.html  - quick overview of above information
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This is what his equations looks like.


Pretty impressive!








