

NOTES ON QUANTUM NUMBERS


TYPE


SYMBOL
DESCRIPTION


PRINCIPAL 

     n

*  the distance from the nucleus







    to the electron shell.







*  n = 1,2,3,4,...


ORBITAL

     l

*  the type of orbital in the shell.







    for example: s,p,d,f.







*  l = 0,1,2,3,...n-1.


MAGNETIC

     m

*  the orientation of the orbital 







    around the axes.  for example:






              the x, y, and z type of p orbitals.







*  m = -l ... 0 ... +l


SPIN


     s

*  the spin of the electron.  The two







    e- of an orbital must have 







    opposite spins.  clockwise vs.







    counter-clockwise.







*  s = +1/2   or - 1/2

THE PAULI EXCLUSION PRINCIPLE STATES THAT NO 2 ELECTRONS IN

AN ATOM CAN HAVE THE SAME SET OF 4 QUANTUM NUMBERS.


principal quantum #



orbital quantum number

n=1
n=2
n=3











       type of orbital:
      s  p  d  f

nucleus







number of orbitals:        1  3  5  7  







X

The magnetic quantum 








describes how the orbital








lies on the axes.






Pictured are the px and the py orbital.



  Y




The idea of spin is that the two electrons in an 



oribital will spin in opposite directions. For example,




clockwise and counterclockwise or north and south.
Here are the first 24 electrons (Cr) listed according to their set of quantum numbers.

electron

number

  principal
     orbital
   magnetic
     
spin

 1



1

0

 0

+1/2


 2



1

0

 0

- 1/2

 3



2

0

 0

+1/2

 4



2

0

 0

- 1/2

 5



2  

1
          -1

+1/2

 6



2

1

 0

+1/2


 7



2

1
         +1

+1/2

 8



2

1

-1

- 1/2

 9



2

1

 0

- 1/2

10



2

1

+1

- 1/2

11



3

0

 0

+1/2

12



3

0

 0

- 1/2

13



3

1

-1

+1/2


14



3

1

 0

+1/2

15



3

1

+1

+1/2

16



3

1

-1

-1/2

17



3

1

 0

-1/2

18



3

1

+1

-1/2

19



4

0

 0 

+1/2

20



4

0 

 0

-1/2


21



3

2

-2

-1/2

22



3

2

-1

-1/2

23



3

2

 0

-1/2

24



3

2

+1

-1/2

