Particle in a Box–3

Dear Bruce,

I found some basics on the “Geometry of the Hydrogen Atom” etc. at

http://hyperphysics.phy-astr.gsu.edu/hbase/qunoh.html

and on “Magnetic Quantum Numbers” etc. at

http://hyperphysics.phy-astr.gsu.edu/hbase/quantum/hydazi.html

In what follows I am giving the observed sequential order of the Atomic energy levels of the sub-shells:

1s, 2s, 2p, 3s, 3p, 4s, 3d, 4p, 5s, 4d, 5p, 6s, 4f, 5d, …                       <13>

According to the QM, in the ground state of an Atom, the electrons will occupy the available states of lowest energy, one electron for each available orbital and spin state.  Hund’s rule states that the arrangement of lowest energy is that with the largest value of total intrinsic spin (S); and among arrangements of equal values of S, the lowest is that with the largest value of the total angular momentum (L).  This again shows the spin-dependence of these forces.

Given below is a simple mnemonic for the sequential order.
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A further relevant factor is that the actual energy levels go on changing as the Atomic Number, Z, goes on varying.  In few cases there is a minor variation in the sequence.  For example, Vanadium (Z = 23) has two electrons in its 4s shell and three in its 3d shell.  We expect the next element Chromium (Z = 24) to possess four electrons in its 3d shell.  But actually it shows up a configuration of one electron in its 4s shell and five in its 3d shell.

In the case of the Hydrogen atom, for instance, the overall wavefunction is separated into three parts, relevant to the three spherical coordinates, r, ( and (—the radius, the co-latitude and the azimuth

( (r, (, () = R(r). Θ((). Φ(()                                             <14> 

which give three equations.  The equation for each of the three variables gives rise to a quantum number, and the quantized energy states of the atom get specified in terms of these quantum numbers.  In the case of the r dependence of the wavefunction they find the function, u(r) = r. R(r), to be more relevant, and it turns out that it is u(r) which must be a wave.  We have already mentioned of the four quantum numbers and their possible ranges in the communication “Platonic Solids and Quantum Numbers.”  We identified the principal quantum number, n, to be the number of units of inverse speed of the two-dimensional rotation.  We must come up with the identification of the other numbers too.
I thought that these factors might be of help in enabling us to arrive at the RST calculations of the energy levels.

Nehru

P.S.
Please note the following correction in “Particle in a Box–2”: the equations <10> and <11> have to be interchanged.
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