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A SINGLE ELECTRON ORBITING THE NUCLEUS OF AN ELEMENT IS UNIQUELY AND COMPLETELY DESCRIBED BY A SET OF FOUR QUANTUM NUMBERS.

THESE QUANTUM NUMBERS ARE:

     1.  The PRINCIPLE QUANTUM NUMBER (Symbol n), which is the quantum number

          of the principal energy level or SHELL (Shell=K,L,M,N,O,P,Q)((n = 1,2,3,4,5,6,7).

          The principal energy level is also called just the ENERGY LEVEL.  

          The maximum number of electrons that can fit into a shell = 2n2
     2.  The ORBITAL ANGULAR MOMENTUM QUANTUM NUMBER (Symbol l).

           l is also called the AZIMUTHAL QUANTUM NUMBER. 

           l = 0 to n-1  ( This equation defines the values that l has for a given energy level n.

           This equation is also written as l = 0, 1, 2, …, n-1.

           The number of values that l has for a given n defines the maximum number of

           SUBSHELLS that can fit in the shell or energy level n.

           For example, if n = 4 (Shell N), then l = 0, 1, 2, 3.  This is four values, and this

           means that a maximum of  4 subshells can fit in the N shell.  These subshells are

           called s, p, d, f.  More accurately, they are called 4s, 4p, 4d, 4f.  There are seven

           known subshells:  s, p, d, f, g, h, i.  The actual value of l is related to the subshell

           letter as follows:       Value of l         Subshell name (letter) 

                                                   0                               s

                                                   1                               p

                                                   2                               d

                                                   3                               f      Note:  only subshells s, p, d, f

                                                   4                               g                have been found in nature. 

                                                   5                               h

                                                   6                               i     

      3.  The MAGNETIC QUANTUM NUMBER (Symbol ml).  The defining equation is

            ml = -l  to l (including zero)  ( this equation defines the values that ml has for a 

            given value of l.  The number of values of ml defines the number of ORBITALS

            contained in the subshell of value l.   This equation is also written as ml = -l, …,0, …, l. 

            For example, if the value of l  = 2, then this describes the d subshell, and

            ml = -2, -1, 0, 1, 2 .  This is five values of ml, which means that the d subshell

            always contains 5 orbitals.  It is extremely important that you remember:

            AN ORBITAL CAN CONTAIN A MAXIMUM OF ONLY 2 ELECTRONS. 

            THE TWO ELECTRONS IN AN ORBITAL MUST HAVE OPPOSITE SPINS.

             IF A SUBSHELL CONTAINS MORE THAT ONE ORBITAL, THE ORBITALS

             FILL UP ONE ELECTRON PER ORBITAL, THEN AFTER EACH ORBITAL 

             HAS ONE ELECTRON, THE ELECTRONS START DOUBLING UP.

       4.  The SPIN MAGNETIC QUANTUM NUMBER (Symbol ms) defines the opposite spins

             of the two electrons in an orbital.  ms can only have two values:  +1/2 and –1/2.

             +1/2 defines spin in one direction (counterclockwise as viewed from the top of the

             electron) and –1/2 defines spin in the opposite direction (clockwise at the same rate

             as viewed from the top of the electron).  Moving charge creates a magnetic field.

             A single electron occupying an orbital has a magnetic field which is not compensated

             by an electron of opposite spin.  This is called an uncompensated spinning electron.

             Electron spins define the magnetic properties of the elements and compounds.

