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Orbital sare characterized by aseriesof quantum numbersthat describe
them. The principal guantum number, n, or energy level issimilar to
the shells of the Bohr model. The principal quantum number has
integral values from 1 through 7. These correspond to the period
numbersin periodic table, and are related to the size and energy of the
orbital. As n increases, the orbital becomes larger, and the electron
spends more time further away from the nucleus. As a result, the
electronislesstightly bound to the nucleus and has higher energy. The
angular momentum guantum number () correspondsto the subshells,
divisions of principal energy levels. Angular momentum relates to the
shape of the orbitals. For example, an orbital with an angular
momentum of ¢ = 0 has no nodes (areas of zero probability of finding
an electronwithin an orbital) and looks spherical, while an orbital with
an angular momentum of ¢ = 1 has one node and looks like a figure
eight. Angular momentum has integral values from O to n—1. As a
result the maximum number of subshellsin aprincipal energy level is
n. None of the existing elements uses more than 4 subshells even in principal energy levels 4 through 7. Subshells are
designated by letters: ¢ =0iscalleds, (= 1iscalledp, { =2iscaledd, and ¢ = 3iscalled f. The subshellsin increasing order
of energy ares, p, d, and f. The energy of an electron can be described by its principal energy level and its subshell. Thefirst
principal energy level hasonesubshell, 1s. The second principal energy level hastwo subshells, 2s and 2p. Thethird principal
energy level hasthree subshells, 3s, 3p, and 3d. The fourth principal energy level hasfour subshells, 4s, 4p, 4d, and 4f. The
magnetic quantum number (m,)hasintegral values between ¢ and —{ including 0. The value of m, isrelated to the orientation
of the orbital in spacerelative to the other orbitals of the atom. Spectral dataindicate that electrons have a magnetic moment
or spin with two possible orientations when placed in an external magnetic field. Theelectron spin quantum number (m,) can
have only one of two values, +Y%, or —2. Wolfgang Pauli concluded, in agiven atom, no two el ectrons can have the samefour
guantum numbers (the Pauli Exclusion Principle). Any electronsin the same orbital will have the same principal quantum
number (n), the same angular momentum ((), and the same magnetic quantum number (m,). By the Pauli exclusion principal,
they must have different spinsto occupy the same orbital. Since there are only two spins, the maximum number of electrons
inan orbital is 2.

Hold up, pal!
This orbital is
occupied.

; Feel free to

% check my ticket. I've got
the right quantum
number.

Answer the questions below based on your knowledge of the reading above, and on your knowledge of chemistry.

1. What are the quantum numbers for the valence electrons of calcium?

2. For ad sublevel:

a.  What isthe angular momentum guantum number?

b. How many nodes do the orbitals have?

c. What are the possible magnetic guantum numbers?

d. How many d orbitals are there?

e. What are the possible electron spin quantum numbers for d electrons?

f.  What is the maximum number of d electrons?
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