Lecture Outline Electronsin Atoms

Electromagnetic Radiation
Know what the wavelength, frequency, and energy are, and how they relate to each other.
Know about the electromagnetic spectrum.

Line Spectra
Why do emission lines occur? What about the reverse spectra (absorption spectra), where
you have a continuous spectrum with some lines of black?

Atomic spectra and energy levels - Bohr's Atom
Energy levelsin atoms. Electrons transfer from one energy leve to the other.
When they move up to ahigher leve, energy is absorbed. (absorption of light)
When dectronsfal back to lower levels, energy isreleased. (emission of light)
When the energy levels are spread apart more, the energy released or absorbed is greeter,
and the frequency is greater (and the wavelength is shorter).

Sublevels and orbitas - Quantum mechanics
Electrons exist in orhitals, two eectrons per orbita. The shape of an orbital describesthe
probability that an eectron will be found at a certain location. Two eectrons can fit in
each orbita, and they must have opposite spin.
The principd energy levels (n=1,2,3,... from the Bohr atom) are split into subleves (s, p,
d, f). Each sublevel has a certain number of orbitals. Know the shapes of orbitasinthe s,
p, and d sublevels. Know the number of orbitalsin each of the four types of sublevels,
and the number of dectronsthat can go in each sublevel. Know how you can remember
this stuff by looking at the periodic table.

ST n=7  Thediagram to the left shows the sequence
?55:... - e and relaive energy of sublevelsfor each and
Selim m—— every dement. The number indicates the
2 o s principal energy levdl; theletter indicates the
5: 4 o i sublevel; and the dashes represent each
e .- 4 orbitd. Noticethat the"s" sublevels have
’ SR only one orbital, so each "'s’ sublevel can
o hold two electrons. The"'p" sublevels have
T "=3  three orbitals each, so they can hold 6
& electrons. The"d" orbitals have five orbitals
and can hold 10 eectrons. The"f" orbitals
2 »=2  have seven orbitasand can hold 14
2w electrons each.

Remember that dl atoms have the same
energy leves available to befilled. The
ground state of an atom is the Situation when
B li— ==1  thedectronsfill the lowest avalable orbitds
and sublevdls.
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Asyou look across the periodic table, for instance, from hydrogen to helium, these eements
have one and two eectrons, respectively. Both dectrons can fit into the first energy leve (2).
The dements lithium to neon have afull 1 energy leve, and some dectrons in the second
energy levd. Firg, the 2s subleve gets used, 0 Li and Be would have their highest energy
electron(s) in the 2s subleve. After the 2s sublevel isfull, the next Sx eectrons go into the 2p
subleved. For example, carbon would have its two highest energy eectronsin the 2p sublevd (it
aso hastwo dectronsin the 2s sublevel and two in the 1s sublevel). Note: if eectrons have a
choice of paringupina"p" orbita or soreading out to other "p" orbitas in the same sublevd,
which is the case for carbon, then they aways spread out firgt; then, if dl three"p" orbitds are
occupied by an dectron, they start pairing up (e.g., for the eements oxygen, fluorine, and neon).
The electronic configuration for carbon is written like this: 15°2522p?.
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configurations - Know how to write these for every atom. Use the periodic table as guidance.
The sections marked on the table on this page indicate the subleve of the last (highest energy)
electron for atoms of each eement. In the example above, carbon's highest energy electrons are
"2p" dectrons. You can see that C fallsin the blue, 2p, section. Notice that the alkali metals and
akaline earth metals have their last one or two eectronsin an 's' sublevel. These are the vaence
electrons, asdl other dectronsin these dements fdl into the next lower principa energy leve.

The best way to remember thisis to remember the locations for each subleve (letter) and the
number of the principa energy level that Sarts each section (1s, 2p, 3d, 4f).




