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Let us start with Dirac's formula for the energy 'levels' of a state with the quantum numbers n and l
En,l  = (½c2) (Z22/n2) [1 + ((Z22)/n){1/(j+½) – (¾)/n}]                       (1)

where  is the reduced mass, c the speed of light, Z the atomic number,  the fine-structure constant, and  j = l ± ½.  On rearranging we get 

En,l  = (½c2) (Z/n)2 [1 + (Z/n)2{n/(j+½) – ¾}]                             (2)

There are several interesting things.

  Firstly, you might have noticed that  is given by the relation

(1/) = (1/M) + (1/m)                                                   (3)

which is symmetrical in M and  m, even though it is referred to as the reduced mass of the electron (m) rather than that of the proton (M)! Secondly, instead of having masses we are having inverse masses on both sides of this equation.  From the point of view of the Reciprocal System this should be so because we are dealing with the 3-D time frame of reference (in the Time Region).  Now the factor (½c2) is the unit of energy, the rest of the terms in the RHS of Eq. (2) being in natural units.

 Next: we see that 1/n represents the rotational speed in natural units.  If the net displacement units of the atom are Z (namely, the atomic number), the total of speed units applicable would be Z/n natural units.  Moreover, the inside region value is to be reduced by the inter-regional ratio, R. Thus the net rotational speed available in the time region turns out to be Z/nR natural units.  We can see that this is exactly the term (Zn) in Eq.(2) provided we recognize R = 1/.  This gives R a value of nearly 137, instead of the value of 156.44 we usually come across.  Also since we have to use the second power expression for the equivalent speed, the final factor is (Zn)2. 

Larson derives that there are 128 rotational degrees of freedom in the Time Region.  Since unit speed is the minimum (and the maximum) that can exist we can have either unit outward motion (+1) or unit inward motion (-1). As we have three scalar dimensions in which motion could take place, the total different possibilities turn out to be 8: (+++), (++-), (+-+), (+--), (-++), (-+-), (--+) and (---).  For a two-dimensional motion, like the 'magnetic' displacement of atoms, the number of distinct possibilities is 8/2 = 4.  Since the atomic system comprises of two two-dimensional and one one-dimensional rotational displacements (recall the a-b-c notation), the total number of distinct rotational degrees of freedom is 4x4x8 = 128.

        The basic photon, to which the above a-b-c rotational displacements are applied, is a one-dimensional vibrational motion.  This vibrational displacement can exist in any one of three scalar dimensions. This, therefore, results in 3 (vibrational) degrees of freedom.  Noting that in atom we have a double-rotating system, each with its basic photon, we have a total of 3x3 = 9 vibrational degrees of freedom.  Finally, the total number of degrees of freedom as far as the 'electronic' energy levels are concerned is 128+9 = 137.  The effective portion of any atomic motion, with atomic number Z (which is nothing but the net total time displacement of the atom), will be Z/137.   1/137 IS the so-called 'fine structure constant!'

     When we need to consider the 'nuclear' energy levels, however, the relevant Inter-regional ratio may not be this.  There the applicable value may be 156.444—especially for the heavy elements.  That is, the deeper you go the value would be nearer to 156.444.  For the light elements it may be intermediate to 156.444 and 137.

We have seen in the Reciprocal System that in the case of an independent speed (= v/c), there is always a co-ordinate time component amounting to  natural units per each natural unit of time.  The so-called relativistic effects were seen to stem from this co-ordinate time component and are altered by the factor

1/(1-)p = 1 + f1+ f2  + …                                          (4)

where the constants fi are determined by the exponent p. In the earlier cases the value of p has been ½ or 1. In the present context, we can see that the expression in the square brackets in Eq.(2) has similar origin, since  in this case is simply (Z/n).  Thus the effect of the co-ordinate time component on the energy level would be given by the expression

1 + (Z/n)2 (f1) + (Z/n)4 (f2) + …                                        (5)
with the 4th and higher powers of the -factor becoming important only in the case of high Z instances (X-ray spectra).  Now in the case of the Reciprocal System we replace  with 1/R and end up with a formula remarkably similar to Dirac equation:

En,l (in natural units) =  (Z/nR)2 [1 + (Z/nR)2 (f1) + (Z/nR)4 (f2) + …]            (6)

If we can evolve the factors fi purely from the Reciprocal System theory we would be completing the job.  This, of course, is contingent on our understanding of the quantum numbers l, m, and s.  At the present stage it may be too premature to take into consideration the effects of the quantum numbers pertaining to the 'nucleus' (the three-dimensional zone I mentioned in my earlier papers).  We ought to be satisfied if we were able to develop proper expressions for the fi to start with.

4) 
Some concepts I endeavored to develop in my earlier articles on Quantum Mechanics might be of some help: particularly, that energy is not scalar but 'vectorial' in three-dimensional time, and that the values of s = + ½ are really the two possibilities of the initial level of one-dimensional rotation.  The space-quantization number, m, arises out of the 'vectorial' (directional) nature of energy in the Time Region.

Regarding the quantum number, l, my thinking has not yet reached to a conclusive end.  Meanwhile my above ideas might be of some help to you.  Please work it out and see if you can have some progress.  I will be delighted to hear from you your views.  Also can you get me the complete expression for En,l involving the powers higher than the 4th ?  The general form as I remember it is like

            En,l = (½c2) (Z/n)2 [1 + (Z/n)2 (b11b10) +  (Z/n)4 (b22b21b20) 

 + (Z/n)6(b33b32b31b30) + …]             (7)

where = n/(j+½) and the bki's are constants.

