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3 Energy levels of m theory for Hydrogen

According to Eq. (35) the expectation value of energy in m space is the
de Broglie frequency ~ω multiplied by a correction factor F :

〈H1〉 = ~ωF (40)

with

F =

∫
ψ∗(r)

1

m(r)1/2
ψ(r)dτ. (41)

In Schrödinger theory where we have m(r)=1, F is the normalization integral
and is unity for normalized wave functions ψ. In this section we compute F
for several approaches of m(r) in m space of general relativity. We use four
approaches:

m1(r) = 2− exp

(
log (2) exp

(
−r
R

))
(42)

m2(r) = 1− exp

(
−r
R

)
(43)

m3(r) =
r2

r2 + 4Rr + 4R2
(44)

m4(r) =
r2

r2 +Rr + R2

4

(45)

The first is the m function used earlier, the second is a simplified version thereof.
The third and fourth m(r) are the rational form found in UFT 432, with halved
and doubled constant R. The radius R was used as a parameter to evaluate the
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integral (41). We used the wave functions of Hydrogen and put R in the range
being found relevant when computing the Lamb shift, see UFT 429. The units
are atomic units where the proton radius is 1.6e-5 a0.

We started with computing the expectation value of m1(r). The results are
shown in Fig. 1 in dependence of R for the angular momentum eigen functions
of the first three principal quantum numbers. The deviations from unity are
quite small because m(r) varies only near to the nucleus. The splitting is highest
for the 1s state. There is a splitting between 2s and 2p which is not present in
the non-relativistic Schrödinger energies of Hydrogen.

The values of the energy factor F are presented in Figs. 2-5 for the m
functions m1 to m4. When the radius parameter R is enlarged, the integral takes
larger values as expected. Again the effect is highest for the 1s state, however
the effects deviate only by 10−9 from unity for the exponential m functions.
The effects are larger for the rational functions because they have a much wider
range.

There is an interesting difference between the exponential and rational m
functions. The exponential m functions (Figs. 2 and 3) show only shifts of the
s orbitals. p and d orbitals are unaffected. For the rational functions (Figs. 4
and 5), the p and d levels are affected, but the shift is the same as for the s
orbitals, that means it depends on the principal quantum number only. There
seems to be a rich structure to appear when several kinds of m functions are
considered.

Figure 1: Expectation values of m1(r).
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Figure 2: Energy shift factors of m1(r).

Figure 3: Energy shift factors of m2(r).

3



Figure 4: Energy shift factors of m3(r).

Figure 5: Energy shift factors of m4(r).
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