Chapter 9, Electron Structure of Atoms

Wave and Photon : Light exhibits wave properties. Each wave has, Wavelength (λ), Frequency (ν) and Energy. 

Light also has particle properties. A Photon is a particle of light containing a small packet of energy. (E = hν)     ν = C/λ             E =hc/λ

Visible spectrum: Sunlight has different types of light with different wavelengths and frequency. Wavelength from 400nm  to 800nm are in visible spectrum.(nm=10-9m)

The Bohr Model of Atom(1911) : Bohr constructed a model of the hydrogen atom with quantized energy levels.Bohr pictured the electron moving in circular orbits around nucleus. He suggested that the electron could jump to a different orbit by absorbing or emitting a photon of light with exactly the correct energy content.When electron falls from a higher level of energy to lower level,it emits a photon(line spectra). This photon gives us information about the energy levels of atoms.

Energy level : this is one of the allowed energy values that an electron in an atom can have.

Orbital : The region where there is a high probability of finding electron. It is likely electron spend 99% of time in this space.

Electron shell and subshell : Electron shell is an energy level for an orbital , each main shell has a quantum number, n= 1,2,3… An orbital with a low quantum number (n) is closer to nucleus, this means it has low energy and more stability. Each main shell has a number of subshells. subshells are s, p, d, f,… If a subshell has more than one orbital, they are all in same level of energy.

Electron Configuration : Distribution of electrons among the different subshells of an atom.

To write the electron configuration of an atom : 

1) Start from lowest energy level, first n=1,  second level, n=2, third n=3,….

2) Each main shell has subshells, the number of subshells is equal n2.,

   (n=1 1s),   (n=2 2s,2p), (n=3  3s,3p,3d), (n=4 4s, 4p,4d, 4f)

s has one orbital, p has 3 orbitals, d has 5 orbitals and f has 7 orbitals.

3) Pauli principal: Each orbital can hold just two electrons with different spin.

4) Hund’s rule: This rule is for orbitals with same level energy ( p and d and f orbitals).

 It says do not pair up an orbital unless all orbitals in a subshell already contain one electron.

Atomic radii: The distance from nucleus to the outer electron shell. The atomic radius increases in each column of periodic table as we move down and decreases in each row as we move to right. When an atom loses electron to form a cation, the radius decreases.When an atom gains electron to form anion, the radius increases.

Ionization energy: The energy needed to remove an electron from an atom. The Ionization energy depends on atomic radius. The ionization energy decreases in each column as we move down.

Electron affinity: The tendency of an atom to accept an extera electron.

Valence shell: Outer electron shell is valence shell. Each column shows the numbers of electrons in valence shell. Chemical and physical properties depend on the valence shell of atoms.
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