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Abstract
A billiard ball impact reveals its first surprise when not all the impact parameters are
predetermined but if the mass and speed are linked naturally. The second surprise is that
in this situation the same results are obtained both elastically and inelastically. If use is
made of run-times, then series are derived which coincide with the terms of the atomic
table, and this is the third surprise. The impacting ball is embodied as a fictitious mass of
kinetic energy, which in the final analysis is calculated from the impact event of the
atomic particles. The series derived from spectroscopy of the helium and hydrogen atoms
show complete concordance. With helium, for each of the two electrons the billiard ball
impact is applied separately, and therefore a link is established between two impacts. A
further surprise lies in the fact that the energy of the ball impact appears in the ensuring
spectrum in the mass unit of kilograms. As the last surprise, the internal speed of the ball
which represents the proton can be determined in relativistic terms with the Lorentz
Equation. To make further use of this, five complete programs are developed. Table
Calculator Microsoft Excel©, which is available to almost everyone allows for a simple
representation of this. The first three formulations are based on the straight elastic ball
impact, while the last two relate to relativistic billiard ball impacts. It can be seen that
virtual photons are involved in the event, which means that selected relativistic particle
collisions can be calculated suitable for academic purposes.

1. Introduction
The matter at hand is a unique method of how
to move from a ball impact to the spectral
series. The billiard ball impact is presumably a
mechanical component of the quantum physics.
The starting point is the abstract billiard ball
impact, the physical treatment of which was
already known at the beginning of the 17th
century. It appears that it may be possible to
obtain further findings from the formulae
applied at that time. Five surprising facts are
examined here, which are only of interest in the
context of spectral series, and which at the
earliest could have been discovered by J.
Balmer [1], [2]. The transfer of ball impacts to
the atomic emission or absorption of light does
seem
somewhat
problematic,
however.
Absolutely nothing is expected today from a
mechanical atom, but nevertheless that
involvement of relativistic mechanics and fine
structure constants lead to another approach to
the known properties of the atom. What is at
issue is mainly the atomic interaction with light,
and less the atom per se. It is only possible with
difficulty to appraise the whole atom with one
single beam of a photon, which is immersed in
linear fashion into the atomic electron shell. The
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gain in overview is undisputed, however,
because the two-particle impact transcends the
barrier
between
macrophysics
and
microphysics. The conservation laws of
momentum and energy also apply universally in
the relativistic appraisal. The abstraction of the
impact experiments leads to an algorithm, and
the programs formulated in Excel© are nothing
more than a visualisation of the mechanical
formulation. What is unusual, however, is the
solution of the initial value problem without a
knowledge of the masses involved. Also
unusual is the common use of the elastic and
inelastic impact with the joint involvement of a
photon, which could already be named as such
with the knowledge of Isaac Newton, Another
unusual factor is the calculation of an atom
solely on the basis of the masses of the
elementary particles and a constant, what is
referred to as the fine structure constant. The
focus is on new findings with regard to the
energy conservation law with regard to the
mechanical ball impact with two or three shock
impacts. From this the Rydberg-Ritz formula is
calculated, which has a central role to play. For
125 years it would have already have been
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theoretically possible to calculate everything,
and for 25 years the facts have been known
empirically [23], [24], but it was few weeks ago
that the interconnections were recognised. We
use the term “billiard ball impact” instead of a
“straight particle impact in which a particle is
initially at rest“. During the experiments with
balls, energy values were calculated which are
identical to the atomic energies caused by the
emission or absorption of light. In the first
instance, the fine structure of the spectra was
disregarded; for further details of this, see under
[3]. The term “billiard spectrum” designated a
mechanically-calculated spectrum which is
derived from formulations with whole numbers.
2. On the way to the abstract impact
In this section the common factors and
differences between the billiard and atomic
spectrum are considered. To do this, a number
of idealised situations, referred to here as
abstractions, are proposed; later the five
essential surprises are formulated. First,
however, a schematic representation of the
billiard impact is provided; see Fig.1. The game
of billiards is used only as an illustrative model.
The section shows the way to the abstract
billiard impact. A number of terms are first
explained which are used in the game of
billiards. In the figure the white ball represents
the starting ball. The red ball is the ball at rest.

Fig. 1: Sketch of a billiard impact. Billiard
cue: A long, tapering rod. Game ball: The
ball which the player must strike with the
cue. Target ball: The ball which is struck by
the game ball. The billiard impact
accordingly designates that process in which
the target ball is struck by the game ball.
Let an abstract billiard impact with different
masses be considered. Depending on the mass
of the ball at rest, a distinction can be made
between two types of elastic impact: Either the
small mass is at rest or the large one. We intend
here to exclude the actually obvious case of an
elastic collision between two identical masses.
2.1) Abstraction regarding the ball at rest: When
two particles collide in the billiards concept,
there is always a ball at rest, which is then set in
motion. This physical relationship system is
described as a laboratory co-ordinate system in
the relativistic theory, by contrast with the
gravity system, in which both balls move with
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the same momentum values but in opposite
directions. Every impact should be capable in
principle of being effected in reverse. With this
backwards process, both impacting balls are in
motion. This should lead to the larger mass
coming to a standstill. It does indeed accord
with the formulae, but is nevertheless a rare
event.
2.2) Abstraction regarding course without loss:
With regard to the kinetic energy, the impact
should run its course without loss of movement
(kinetic) energy. An entirely elastic impact is
not macroscopically possible, but it is
microscopically. The elasticity and the inner
sequence of the impact are unimportant,
provided that the energy conservation is
assured. In this context, one also speaks of
impact with hard balls. The detailed path of the
acceleration is bracketed out and remains
unmentioned.
2.3)
Abstraction
regarding
rotational
movements: Under weightless conditions the
billiard ball would not roll but glide without any
friction. The central impact, however, should
not contain any rotation portions, however, but
should be only translational; in other words, it
should run in a straight line. The absence of
rotational movements is a feature of the
algorithm, apart from the impacts in Section 7,
8.
2.4) Abstraction regarding the mass point: The
intention is that every billiard ball should be
replaced by a mass point. The sport itself, which
is based on the skill of the player and on the
oblique shot, thereby loses its essence. A mass
point can no longer be controlled in relation to
its direction, because a mass point has no
roundings. The theoreticians doubt, in the case
of a central impact, whether a deviation from
the straight line impacts occurs; they will also
bring probabilities or uncertainty into play.
2.5) Abstraction regarding the experimental
arrangement and the rule of signs: According to
Fig. 3, a distinction is made between three
vectors of the momentums of the billiard
impact, one being the start pulse (pS as start),
then the momentum of the ball initially at rest
(pT as target), and the momentum of the semireflecting ball (pR as reflection). The impacting
ball has the same mass mS=mR before and after
the impact. With the relativistic impact, the
latter applies only to the mass at rest. This
relativistic mass should not be confused with
the ball at rest. The ball at rest has the mass M.
This can also be marked as the target ball or
target by the index mT. The selected connecting
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impact arrangement from Fig. 3 indicates that
m<M always applies. The consequence of this
is that vS is always positive. By contrast, vR is
always negative, because the start ball is
reflected at the larger ball at rest. Because the
positive velocity vS is always a whole figure, it
is written in a simplified manner as a running
term k. Because the velocity vR which is always
negative likewise often possesses whole
numbers, it is substituted by the symbol n. A
MINUS rule applied here determines that, based
on Fig. 3, the signum of k=vS is always
positive. Moreover, the signum of n is always
retained as negative, i.e. n= - |vR|. In the
surprise 2.7 which follows, this has a major part
to play. The running terms k and n have the
character of quantum figures, and the general
arrangement applies of: k>n. Incidentally, with
inelastic impact only positive signs appear; see
2.9.
2.6) Abstraction regarding the straight direction
of the collision: The central impact should take
place exactly on a straight line. With regard to
this it must be said that in physics a straight
impact does not come about spontaneously, but
must be forced, for example by a beam device.
Normally, a change in the direction must take
place. If the balls are equal, the direction of the
change should be 90 degrees. In this study, this
feature of change of direction also appears,
although only in borderline cases and associated
with an insignificant velocity value. An
inelastic collision, however, which in principle
does not exhibit any change of direction, plays a
part in the collision of a light particle in the
atomic range.
2.7) Surprise regarding the initial conditions:
We make use of the short term “billiard impact”
instead of “collision of two particles”. By
contrast with the usual billiard impact, in this
case there are only incomplete initial
conditions. Thus, neither the small mass which
represents the impacting ball is represented, nor
is the large mass known. Fortunately, the
masses cam be calculated; more precisely, this
involves the value M/m. This value is
contained concealed in the conservation laws
for energy and momentum. The solution route is
shown in Fig.2. The results is the formulae (7)
and (9). The calculation of M/m from the
velocities should then be termed the MVrelationship. The abbreviated term MV relates
to the mass M and velocity V. Only the two
velocities for the small mass is taken to be
known as a precondition.
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Fig. 2: The law of conservation of energy (1)
is converted into the binominal form (2) and
the law of conservation of momentum is
formulated accordingly. The division (2)/(3)
provides the velocity equation (4). The law of
conservation of momentum, after division
into masses (left side) and v-values (right
side) gives the result 5). Prior to this, vT is
determined by means of (4). The substitution
of the vectors by the signless values k and n
provides a result (7) in another notation with
the proviso that vR according to the
experimental arrangement Fig. 3 is always
negative. As well as this, the waiver of the vvectors contains a restriction solely on a
straight impact.
The relationship (7) guarantees from the outset
concordance with the laws of conservation of
velocity, momentum, and energy, and is
referred to as the MV-relationship. The
specifying of vS or vR respectively, or of k and
n, is sufficient for everything further to be
calculated; see Fig. 3. The experimental
arrangement allows for the vector notation to be
waived, whereby this involves only the
“negative” vector vR, which is replaced by –n.
The combination k±n provides the signless
masses being sought; see (9). The determination
of the sign is represented in Fig. 6, equation (6),
according to abstraction 2.5. The form M=k-vR
is a blemish. It would seem better and more
illuminating if the sum M=k+n were to appear
for the large mass. The same applies to the
smaller mass in the notation as the difference
m=k-n instead of m=k+vR. There is still an
indication for the equations (8) and for the
specifications (10) in this place. As mentioned
at the beginning, a billiards spectrum shall here
be calculated. If also amazing the agreement of
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the received numbers with these from the
quantum theory's received numbers they
similarly are, are not that way identically
anyway. The impact quantum numbers are
dimensionless integer numbers, only with the
coefficients (10a) speeds arise from it. So g can
accept for example the value 1 [cm/sec]. This
also concerns the factor f which contains the
mass unit. So that the proportion (7) can be
changed into the form (8), it requires a
coordination between the sizes f and g to not
have to introduce another constant yet. For
reasons of the simplification the detail of the
conversion factor is renounced subsequently.
This happens because essential constants
shorten themselves at the standardization to
eS=1 as the formulae show (15) and (16). All
numbers are theoretically possible at the
abstract impact. This proves fig. 3 with the
specifications of the impact quantum numbers 5
and 2. All numbers derived from it are integer.

Fig. 3: Two instants from an impact,
beginning top left with the start. The start
ball is a small mass m=3 with the velocity
k=5. The start ball impacts the mass at rest
M=7. After the impact, the start ball is semireflected with the velocity n = -2 and with
the momentum pR= -6, whereby |n| here
represents the absolute number 2. During
the impact the velocity of the mass m

4

© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

changes From k , -|n| is derived. The particle
at rest M is set in motion with momentum
pT= M.V=21 and with V as velocity of M
after the impact. For the indexing, there
apply e= eS, p=pS, V=vT.
The formula (9) is not a major discovery, and
other routes also lead to this result. One could
postulate, for example, that the sum of the
masses 2.k should amount to: M+m=2.k. It
could also be postulated that the following
figure
values
should
be
equal:
mS=vT. Reference must be made here to the
question of the physical mass units; see Surprise
5.4 The particular feature with regard to the
equations (7), (9) is that absolutely no
postulation need be made, because these
equations necessarily results from the laws of
conservation. The conversion into the form
M=(k+n) actually presupposes a factor f, see
(9). It is tacitly assumed that this factor is equal
to 1. It is surprising that in the last 125 years noone has yet found this link between mass and
velocity and the atomic application possibility.
2.8) Surprise according to an inductive method,
which leads to the Rydberg formula.
The abstract modified billiard impact guided by
abstract figures provides, with the law of
conservation of velocity, the laws of
conservation of momentum and energy, as well
as the Rydberg-Ritz formula. We take the
quantum figures n and k as positive whole
numbers, and use them as velocities for the
billiard impact. It is a freak of nature that
velocity differences remain retained with elastic
impact. This is a known element from the laws
of conservation of velocities. The starting ball
have beforehand the velocity k and after the
impact the value n. According to the known
law, the ball at rest should afterwards have the
velocity (k-n). The starting formula (11)
requires clarification, because the masses,
reference points, and difference formation play
a part. The abstraction 2.5 differentiates
between two types of impact; either the small
mass is at rest, or the large one. In 2.8 we use a
small ball at rest, which is impacted by the large
ball. In this case, only positive velocities are
incurred, as can be seen in the head line of Fig.
4. The negative sign in equation 11 is caused by
the formulation of the law of conservation of
velocities. We now begin with the inductive
introduction of important laws as indicated
earlier; see Fig. 4. The sensation lies not only in
the reversal of the deductive derivation in Fig.
2; an important precondition is the connection
between mass and velocity found in 2.7; see
formula (9). The intention now is to show how,
with just a few steps, one comes to the laws of
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conservation of momentum and energy as well
as to the spectral formulation of Rydberg.

Fig. 4: Inductive derivation of the law of
conservation of momentum (14), of energy
(15), and the Rydberg-Ritz formula (19),
starting from the law of the conservation of
velocities (11).
Legend:

This derivation consists exclusively of the
quantum figures k and n. In Fig. 4 these are
only converted in the steps (11) to (17) and
manipulated in a semi-mathematical manner.
The initial situation (11) shows the law of the
conservation of velocities being applied on an
elastic straight impact on a particle at rest. All
the velocities vS, vR and vT are positive and are
equated by means of g=1 with k, n and k+n;
see Formula (10). The minus sign in (11)
follows from the difference formation, since
vS= -vR+vT. At the transition to (12), only the
sign changes, and this formula should only be
interpreted mathematically, i..e. not physically.
Formula (13) is acquired by multiplication with
the factor k+n. Formula (14) is obtained by
interchanging the factors in the last element.
Formula (14) is a momentum equation if the
brackets are replaced by masses. The braces { }
designate mS or M respectively. The square
brackets [ ] designate mT. The underlined
brackets ( ) designate vT. Formula (15) is an
energy equation. It is derived by the velocities
being squared element by element and the
equation multiplied by ½. The step from (14) to
(15) is not a formal mathematical operation,
unless the considerations from Fig. 13 are
incorporated. Formula (16) is the result of a
division by the first element in (15). We
therefore relate the equation to the start energy,
© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

and obtain the formula (17) by norming to the
individual level n in each case. One therefore
comes to the Rydberg-Ritz formula with RH as
the Rydberg constant. The deleted expression
νn,k designates what is referred to as the wave
number of the transition from n to k.
Worthy of note is the fact that the same results
are obtained if the large ball is at rest, as was
the case in Fig. 2. The formulae (11) to (13)
then take on the following appearance:
k
=
– (–n)
+
(k – n)
k
=
(–n)
+
(k + n)
(k – n).k = (k – n).( –n)
+ (k – n).(k + n)
It is hard to believe that this equality, despite
different formulations, serves for the later
clarification of the spin in the spectra, e.g. the
triplet status of Helium, see 5.2.
2.9) Surprise with regard to the equality of an
inelastic or elastic impact in the context of (9).
We concentrate on the large mass, which is
intended to represent the internal photon.
Initially this large mass M is at rest. Conversely,
the large mass comes to rest if the impact
sequence takes place in reverse. Surprisingly,
this happens regardless of whether the impact is
elastic or inelastic. The theory of the elastic
impact has difficulty in explaining the
involvement of the photon. After the impact, the
balls disperse, and a next impact, whenever it
takes place, will not be able to continue the
spectral series. A bare analysis of the moment at
which both balls are in contact is also
unsatisfactory. The inelastic impact is better
suited for an atomic model. In this situation, the
issue is of the combining of the masses of both
items involved in the impact. It can also be
assumed that after the impact both items have
the same velocity. With the inelastic impact, the
energy loss is the portion which no longer
contributes to the movement after the impact.
The energy loss Eloss is a change in the energy
form. One is thinking here of the inner energy
and of the not very readily evident “electron
transfer”. Although the law of conservaton of
momentum retains full validity, the portion of
the energy loss no longer moves like a
conventional mass on the straight lines of the
impact. This non-conventional movement can,
however, be identified with the capture or
radiation of a photon.
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Fig. 5: From the inelastic impact to the
Rydberg-Ritz formula in five steps. The
equation (20) has the character of a
contention, and formula (20) provides the
proof. Five steps are needed to come to the
proof. By analogy with the game of chess, one
might say to unbelievers: “Mate in five
moves”.
The energy loss Eloss is calculated from the
reduced mass mred and the relative velocity vrel
in accordance with (20). The assumptions (21)
with regard to vrel and (24) with regard to mred
are met. The spectral values of H and He+ are
compiled to a formula En,k, hitherto also as a
Rydberg-Ritz formula. It must be noted that
with the equality shown in (20) of Eloss with
En,k the number 8 is required; see (24). This is
composed from the factor ½ of the energy
formula (20) and a factor 4, which is allocated
to the masses according to (23). In addition, the
MV relationship (9), which actually only applies
to the elastic impact, is also adopted. The
adoption of the equation (9), which had been
derived from the elastic impact, is important. It
is necessary for the linking of mass and velocity
with the inelastic impact; see (22), (23). It can
be shown that this adoption is permissible. An
adaptation still has to be carried out. The
formula mT+mS= (k+n)+(k-n) does not provide
8 as desired but 2.k. In the final analysis, one
obtains (23), and resulting from this (26). For
the case of the Balmer series n=2, a tabular
overview is shown, Fig. 6.

Fig. 6: Spectral lines from the Balmer series
n=2 in accordance with the formula (26).
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The desired values from the Balmer series are
obtaned. The inelastic impact is more realistic
in relation to the elastic, because a photon
penetrates an atom in the same way as a
projectile with the ballistic pendulum. After the
impact the items involved continue to move on
our straight line in accordance with the laws of
mechanics. The sprecial feature with regard to
inelastic impact is that after the impact the items
involved are compelled to continue moving at
the same velocity. One may think of the
ballistic pendulum. The recoil of the projectile
with the elastic impact is, so to speak, forcibly
impeded, and appears to lead to a breach of the
law of conervation of energy. The relative
velocity with the Balmer series was ½, and
therefore in general the following applies:
vrel=1/n. The values k and |n| can be used in the
same way as with the elastic impact. It seems to
be irrelevant whether M or m comes to rest first,
because in the inelastic state only vrel is of
significance. The impact in the centre of
gravitation, too, or the usual convergence of M
and m, leads in this case to the ame value vrel. It
is true that, with closer observation, it transpires
that because of the preservation of a certain
identity with the elastic impact, only the model
which resembles the ballistic penduklum comes
into question; i,e, the large mass M must come
to rest beforehand.
Here the standard example is 2Æ5 with the
masses M=28/5 and m=12/5. Because the large
mass is at rest, vrel=vS=1/n=v. The momentum
of
the
impacting
start
mass
is
pS=m.1/n=12/5.½ =12/10. From the law of
conservation of inertia, pS=u.(m+M) there
follows u=pS/(m+M)=12/80. The start energy
is consequentially calculated as ES=½.m.v²=
½.12/5.1/2² =3/10. It follows that M+m=8 and
M.m=336/25, as well as mred=42/25. The
kinetic energy Eend after the impact is derived
with the unified mass Eend=½.(m+M).u²=
½.8.(12/80)²=0,09. The energy loss follows
from the difference ES - Eend= 0,21. This is the
correct value.
The energy loss is allocated to the photon,
roughly speaking the mass M. The reduction of
vrel² assocoiated with the growing start level n
depends, generalt speaking, on the reduced
initial energy (norming), as is oberved with the
elastic impact. There remains a need for
clariifcation with regard to the speed of light c
and wirh regard to vrel. The ballistic impact
represents the emission of a photon; see Fig. 10.
The capture of the photons (absorption) requires
a reverse impact, which is normally impossible.
The six abstractions lead to the abstract billiard
impact. In order to create a bridge to the atomic
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spectra, further assumptions are required, which
are dealt with under Points 5.1 to 5.4.
3. The calculation of series of the transitions
with predetermination of the whole-figure
running terms k and n. (Excel1 applied to
spectral series of H)
Reproduced in Table 1 is an Excel © program.
The kinetic energy values are calculated from
two predetermined velocities k and n. The
basis for the calculation of the masses from the
velocities is the MV relationship. Derived from
whole figures for velocities and masses are,
naturally, whole figures for the energy values.
In line 11 of this table the situation n=-2 and
k=5 are described, which serve in a manner of
speaking as standard examples and were
explained in Fig. 2. The MINUS ruling
described in Premise 2.5 signifies that n is
negative, while the direction of k is positive, i.e.
is always directed to the right. For the norming,
in the first instance, in each line of Table 1 the
result e2 is related to the total energy e. This

corresponds to the designation Erel, which was
used in Fig. 2. Something then happens which is
atypical for the billiard impact, namely an
allocation of the energy of the isolating impact
into a family. Accordingly, the transitions of the
impacts with the running terms k and n can be
systematised in the manner described
hereinafter: 1Æ2, 2Æ3, 3Æ4, … Æ 4. This
takes place on the proviso that for this family as
a whole only one energy value from an energy
unit is supposed to be available, The key word
is energy from the series borderline. Each
impact series with a constant n has a range from
the first series member to the series limit. This
range is 1 with n=1. With n=2 it amounts to
1/4, and in general with n it amounts to 1/n².
The ratio e2/e must therefore be normed with
the factor 1/n². This is specified in greater
detail in Fig. 2 and Fig. 8 as well as in Fig. 9.
.

Table 1: Excel1 program with the input of a small mass m with the velocities k and n and a mass
at rest. The lines 5-7 mark starting elements of the series with n=1 (Lyman series). Likewise, the
lines 9-11 mark starting elements of the series with n=2 (Balmer series) and lines 13-14 starting
elements of the series with n=3 (Paschen series).
The program deposited as an exercise for
Excel© in Tab. 1 does not require any
elaborate explanation, and the columns as their
links are subsequently marked in blue. Take
the column named F and the line 11. Hidden
behind this is nothing more than the
mechanical calculation specification for the
kinetic energy. This is derived from and from
v on the basis of the corresponding columns D
and C. For example, the line F11 contains the
value
0,5*D11*C11^2 according to the
formula e= ½.3.5² =37,5. Because no links
arise between the lines, the lines numbers are
economised on here in the text. Table 1 was
© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

formulated simply due to the MV relationship;
see (9). With this, the masses can be calculated
from the following inputs: k and -n. The
column H in line already shows the result, in
that the relative energy e2/e of the target ball is
formed related to the initial energy e. In line
11 column I the relationship e2/e referred to is
formed with the reference G/F The additional
reference in the last column finally supplies
from G/F by norming *1/B^2 the numerical
value sought 0.21. In formal terms, the
Rydberg-Ritz relationship is therefore fulfilled:
1/n²-1/k². In Fig. 9 these steps are drawn from
line 11. One must not only form the
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relationship e2/e, because this amounts not to
0.21 but 0.84. Better is the reference to the
ionizing energy. To do this the numerical
example from Fig. 8 is reduced by a factor
according to Fig. 10, such that the total energy
½.3.5² shrinks to the value 0.25 (case 3 in
Fig. 9).

Fig. 7: The share bond 1/n².eR/eS (green)
and the photon share 1/n².eT/eS (red) for
k=5, n=2. A quarter of the segment gets
green at k=2, n=1. The basic state would be
green completely.
The
mechanical
impact
results
are
subsequently applied to the atomic capture of a
photon. It may once again be recalled that the
matter at issue is the momentum and energy of
the particle designated with the index T for
Target. This particle is initially at rest with
both the inelastic as well as the elastic impact.
With inelastic impact, the Eloss is transferred
onto this particle at rest. With elastic impact,
the normed relative energy eT/eS.1/n² is
transferred onto the particle at rest. With the
input of k and n, with elastic and inelastic
impact, the same energies are obtained for the
photon.

4. The calculation of series with the input of
energy values resulting from whole-figure
running terms k and n. (Excel2 applies to
spectral series of the helium ion)
Up to now the figures n and k have been used
in order to arrive at the energies. This
procedure can be declared as “forwards”. We
shall now turn to the somewhat more difficult
task of inputting the energies in order to arrive
at the energies in order to arrive at the figures
n and k, whereby the attribute “backwards” is
used. If Balmer had had the opportunity of
using the program Excel2, it would have been
an easy matter to pass from the lines to the
running terms of the Balmer series. The
conversion of two energies into two velocities
is not so simple, however. Specified is an
energy e as the series limit in each case and a
small energy e2 as a line of the series
concerned. Used here is the spectroscopic unit

8
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of measurement cm-1, which is proportional to
other energy values. The Excel2 table in Tab. 2
shows these inputs in the columns B and C,
whereby the energy e designates the start
momentum. The energy e2 relates to the ball
set in motion. Applying the law of
conservation of energy, the energy of the ball
which is impacted back is then determined; see
column D with the reference B-C. In the index
notation this reads: eR =eS - eT. The
relationship e/e1 or more precisely eS/eR
corresponds to the square of the velocity k²/n²
as the starting point for k/n=KdN = √(e/e1),
see column E and the premises 2.7, 2.8. In
column F a provisional value n is determined.
This n is characterised as n0. The calculation
input is formally explained on the basis of the
case from Fig. 2, whereby, however, the
energy values are increased by the factor 4
(charge square of the helium nucleus), since
this involves the ionised helium and not the Hatom. The expression KdN=2.5 and the energy
e1= ½.3.2²=½.m.n² in Fig. 2 are resolved
according to n, which should in the final
analysis be designated n0 The calculations
need for column F require the following
intermediate steps:

Fig. 8: How does one progress from the
energy to k and n?
As column F in Table 2 shoes, in line 14 the
value n. From this, one obtains by means of
KdN a corresponding k0 of 71.57. In order
now to pass to the actual velocities k in column
H and n in column I, in this situation one
enters to a certain degree into a sideshow,
which also allows for a manual solution. By
means of the proportional calculation,
ultimately one obtains from the relationship
KdN=k0/n0=k/n the final value n, in that one
seeks for the smallest whole number n with
which k becomes a whole number. We must
bear in mind, however, that the value 1/n² is
connected to the individual series limit in each
case λ ∞ /λRyd. The limit is known and leads to
the solution. With the Rydberg-Ritz formula,
this corresponded here to the search for wholefigure multiples of 1. From whole figures k
and n are derived whole-figure momentum
values. The procedure of the search for a
whole-figure value pair n, k can be carried out
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with Microsoft Excel ©. Instead of a closed
loop, columns are filled out. The deviation in
each case from the rounded whole number is
now determined and a slight scatter from zero
tolerated, so that positive values apply as a
solution. By means of a logic operation, the

value pair concerned n, k are found. This
sideshow can be viewed in more precise detail
on
the
Homepage
[21]
under
/Calculation/Excel.

Table 2: The Excel interpretation of simple ionized helium for the calculation of the k, n values
from the inputs e, e2. The first elements of what is known as the Fowler series extends from line
5 to 7, and those of what is referred to as the Pickering series from line 9 to 11. In line 14 a case
analogous to the Balmer series is repeated, which serves as the example in Fig. 2. The lines were
derived at the beginning of the previous century from stars and the helium spark spectrum, see
[10], [11]. The common designation of the upper line in line 5 is: He II-Fowler- α-Line (λ=4686
Æ). This Excel method is also applied with neutral helium. Guideline values are to be found in
[6], [4], [20].

Fig. 9: To convert the momentum from case
1 to other total energies e with the aid of a
factor f. For the indexing there applies, as
agreed e=eS, p=pS, e2=eT, p2=pT, V=vT,
e1=eR.
© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

With case 2, the factor f is selected in such a
way that e=1 results. With case 3, a
“proportional” reduced momentum is obtained
with e=0,25. Viewed precisely, this factor f
actually only reduces masses and velocities in
a proportional manner. By contrast, the
momentums are reduced by f^2 and the
energies by f^3. In the last line it can be seen
with which formula f the calculation is made,
namely from the individual E and e
respectively. By the relationship formation
e2/e one always obtains 0.84. The desired
“normed“ value in the column in case 3 is e2=
0,21. The number e= 0.25 is therefore not a
reference value. Rather, it is a value from the
series n= 2 and here amounts to the energy of
the series limit 1/n²= 0,25, see case 3. The
room for manoeuvre of this series ranges from
0.1388 (k=3) to 0,25 (k= 4). Fig. 6 also
shows in all three cases the numerical equality
of m and V, see V/m=1. This is an alternative
form of premise 2.7. The non-whole-number
momentums with the billiard momentums are
still to be explained. As k grows, so the
momentums grow in the manner of case 1,
while the energies become ever smaller in the
manner of case 3.

9
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For the spectrum, only the energy of the
photon (eT) is of interest. The following
illustration Fig. 10 is a first attempt to illustrate
a line of the billiards spectrum. It is the
example of Fig. 3 or Fig. 7. The following
upper line contains the impulse values. The
next line contains the energy values in a form
which is neither reduced nor standardized.

Fig. 10 : Integration of the ball impact into
the shell model of the atom in the example
from Fig. 2. The ball at rest with mass M=7
lies in the circle mid-point. This mass M, as
the incorporation of the internal photon
should, with V=0, possess zero velocity
instead of the speed of light in a vacuum.
The scene from Fig. 3 shown here requires
an absorption, since an excited state k=5 is
created.
5. Estimation of the impact concept and
other premises necessary for adaptation to
atomic spectra.
The premises adopted hitherto lead to
mechanical values which could be designated
as “billiard spectra”. This does not explain
why, for example, there are electrical charges.
The connections with light, so to speak, remain
in the dark. There are many questions which
remain open. In order to arrive at the atomic
spectra, then, further premises are required. An
attempt is made to bring the results on the
straight impact lines into concordance with
reality. The atom is not linear, and with one
single photon beam immersing itself into the
electron shell, it is not possible to appraise the
entire atom, as has already been said. Does this
gain any information or is it simply an empty
mathematical distraction? With the H-atom,
the terms m, M, k, n in the first instance bring
us to a mechanical understanding of what
excitation means. Let the mass ratio M/m be
observed as k increases. In the case of an
equality of mass, both the energy as well as the
momentum are transferred in full onto the ball
at rest; in other words, in the H-atom the
energy of the bonding reaches that of the
photon, and this results in the ionization or
decomposition of the atom respectively. The
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information
acquired
from
detailed
momentums is unusual; see Fig. 10.
It is intended that a purely mechanical spectral
line correction should serve as a lead into
Section 5.1, due to different nuclear masses.
With the helium ion, which is also referred to
as hydrogenic helium, by contrast with the Hatom the energy must be increased four-fold
due to the doubled nucleus charge value. The
transition of the helium 1Æ2 corresponds to
that of the H-atoms 2Æ4. Both lines lie above
one another and would be indistinguishable if
the
reduced
masses,
formed
purely
mechanically, were not slightly different, i.e.
1/(1/He+1/e) and 1/(1/H+1/e) respectively. In
this context it is taken as a precondition that
suitable parameters (k, n, Z) are present.
5.1) Premises regarding the atomic impact
partners: “One of the impact partners is what is
referred to as the bonding particle, which is
based on the reduced mass mred of the
elementary particles combined in the atom.
This reduced mass is moved with β=α and
undergoes a relativistic mass increase
μ =½.mred.β², which, taken separately, is
designated as the bonding particle.” The
Sommerfeld
fine
structure
constant
α=1/137.03599 is indicated as a constant
velocity. But what is actually moved in the
atom? With the billiard arrangement, it is
genuine masses, just as with Excel4, where
masses in the form of elementary particles
come into collision. The cases dealt with in
Table 1 to Table 3 do indeed possess, with an
atomic significance, masses without a direct
portion of the mass at rest m0. For the
mechanically interpreted impact series, there
are no problems, and the relativistic
characteristics are without significance. The
bonding particle functions as the start ball,
while the light particles represent the impact
partner at rest. With the starting ball, which
always has a lower mass, the start ball
functions as the bonding particle. In other
words, what is moved is the reduced mass of
the elementary particles combined in the atom,
e.g. electron and proton. The impacting ball is
embodied as a fictitious mass of kinetic
energy, which in the final analysis is calculated
from the impact event of the atomic particles.
What happens in the atom is strange, because
the light particles appear heavy and the atom
appears light. Both with the elastic and
inelastic impact, the start is with the light
impact partner μ. This impacts on the mass at
rest M, which represents the light particles.
The impact accordingly leads to the emission
of light; see Fig. 10. More details of this are
shown in Fig. 11.
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Fig. 11: Bonding energies, extract from a
Table [13], same as Fig. 23. There the
energies are given in eV, while here the
expression is in kg in accordance with
μ =½.mred.β². The lowermost line relates to
the Rydberg constant, which is definitively
related to an infinitely heavy nucleus. The
positronium e+ e-, expressed in the second
line, theoretically has exactly half the value.
The H-atom in the upper line is used for the
spectra, which likewise have the unit of
mass of kilogram kg.
It may be seen that mred is enormously greater
than the bonding particle. The fact that the
occurrence of bonding energies in the basic
state according to Fig. 11 can likewise be
interpreted as an impact of the two elementary
particles combined in the atom may here be
simply noted.
5.2) Postulate: “The mass M, brought to rest,
which represents the photon, with a family of
impacts follows an arrangement which broadly
corresponds to the noble gases of the PSE,
where all the electrons have been replaced by
equal mass units, brought to rest and free of
any reciprocal effect.“ PSE is an acronym for
the Periodic System of the Elements. One
takes the PSE and replaces the electrons by
blank spaces. One then has a situation as with
the ionized H-atom or as with the elastic
impact arrangement; see Fig. 12. As the
number of shells or “storeys” increases
(principal quantum number k), the number of
blank spaces is as follows: 2, 8, 18, 32, 50,
2k². One now considers only the half-periods
of the PSE, which means waiving
consideration of the spin. Half the points are
obtained, i.e. k². Now, with impact series of
the run terms k and n, by means of the
transitions 1Æ2, 2Æ3, 3Æ4, 4Æ5 an atom
shell is successively built up. The result
obtained is the image as Fig. 12. The row of
the masses mT brought to rest at each elastic
impact is as follows: 3, 5, 7, 9. As the sum for
all the masses already at rest the squares are
derived 1, 4, 9, 16, 25, if the special mass 1
on the ground floor is counted. The uniform
empty spaces are arranged in the form of
points in Fig. 12. The topmost storey contains
© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

9 points, with a total of 1+3+5+7+9=25
points. The shorn PSE leads to the excited Hatom, and, depending on the filling or
excitation respectively, contains k shells,
corresponding to k storeys. In the case of the
absorption of photons, only completely filled
shells or storeys are introduced, and in
consequence a noble gas structure He, Ne, Ar,
Kr is attained. While in the PSE the electrons
are arranged spatially, at the impact in the
“linear” atom shell only grouped mass values
appear, such as M=3 for the similarity of He.

Fig. 12: Arrangement of the mass units of
the photons brought to rest, in the form of
“storeys”.
As a joke, Fig. 12 could be referred to as the
“graveyard” of the photon masses which are
introduced. The allocation takes place once per
storey and once with all the storeys already
occupied beforehand. This occurs with the
proviso that k=2 represents the first storey and
that k=1 is, so to speak, the basement. The
values scattered on the storeys in this case an
be used with successive transitions in the
following manner: 1Æ2, 2Æ3. Per transition,
a mass mT=(k+n) is brought to rest. In total,
twenty five units are obtained, ΣmT = ΣpT =
25. Masses and momentums exhibit the same
values here, because firstly the photon
momentums are calculated according to
pT=(k+n).(k-n) and because secondly (k-n)
=1 has the value one.

Fig. 13: Arrangement of the growths of the
momentum units
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Fig. 13 relates to the momentums in the same
direction which previously possessed the
photons brought to rest. More precisely, this
relates to the growths of the momentum units.
By analogy with Fig. 12, one can again speak
of a graveyard of the photon momentums
introduced. Because the photon momentums
are calculated in accordance with pT=(k+n).(kn), one obtains for the Lyman series up to k=5
the following values: 3, 8, 15, 24. Because
the impact 1Æ5 contains all the values below
it, in the figure only the momentum growth
from storey to storey is represented. To this
extent, regardless of the path, the same image
of the momentum units is always derived. The
sum of the momentum units brought to rest has
at the transition 2Æ5 the value 5²- 2²=21. In
other words, with the absorption line referred
to of the Balmer series, the photon
momentums 5, 7, 9 are bought to rest; see Fig.
13. It can be postulated in this respect that all
mass points are the same and that all
momentum points are the same. These same
individual momentums, also of the same
direction, are indeed on the one hand
attributable to whole running ratios; on the
other, Fig. 13 exhibits a structure, which at the
lower end shows a momentum unit The
lowermost storey in Fig. 13 contains the
number one. In the event that in equation (9)
the factor f does not have the value one, this
can be bracketed out. This lowermost storey
contains the unit of quantisation. Atomically
speaking, this has the following consequence:
The unit of quantisation is one, provided that f
is 1. The Planck’s constant does not manifest
itself here.
5.3) Premise for the speed of light: “With
regard to the unresolved problem of the
velocity of the light particles inside the atom, a
relativistic comparison may be created. In this
situation, from the multiplication of a mass at
rest by twice, three times, four times, a square
value β² is calculated. With k=5 for example,
the following connection is derived: β²
=24/25. Because of the norming of Fig. 9, the
mass at rest, which could also be designated as
the lowermost storey according to Fig. 12, is
constantly reduced. This effect of the reduction
is compensated for, however by the mass
increase. The classic billiard impact and the
speed of light in a vacuum c do not match.
What happens to the photon in the atom in
terms of image is unknown. With the
mechanical impact model, there are no dipole
antennae, no intervals, n fields, no waves, and,
inter alia, no electrical charges. The algorithm
of the elastic impact presupposes two impact
partners, the light particle and the bonding
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particle. Both can exist as energy or as
particles. If a mass at rest is allocated to the
two types of particles, then, as an alternative, a
relativistic significance can be applied in
accordance with the right-hand side of the
comparison in Fig. 14. The momentum growth
of the photons with the Lyman series rises
from threefold to sixfold 3, 4, 5, 6; see the left
side of Fig. 13 and similarly in Fig. 12. At the
transition in the fifth momentum “storey”, the
mass at rest m0 is brought to a velocity ratio of
v/c=β=√24/5. In this situation the mass
m/m0=5 increases fivefold, apparently in
accordance with the laws of the SRT. This
applies to the light particles, which in the
internal form approach the speed of light as the
excitation increases. This will not persuade the
reader with a degree of clarity that leaves no
room for doubt. On the second storey there
accordingly pertains only a relative velocity
β=√3/2, whereby the mass m/m0=2 appears to
have doubled. The norming referred to earlier
has the effect that the portion pertaining to the
“heirs” is reduced at every growth of the
family formed of light spots. The word “heirs”
means here momentum units or energy units.
In the final analysis, this means that the mass
at rest becomes smaller and smaller, but its
velocity grows until decomposition.

Fig. 14: A formal comparison of a formula
from Einstein and from Lyman
The algorithm and the formulae for the H-atom
can be resolved for the case n=1 as follows
according to k: k²=1/(1-e2/e). On the left is a
velocity square, and on the right side in the
denominator is the energy ratio e2/e. As well
as this expression from Lyman is a formally
similar equation from Einstein: (m/m0)² =
1/(1-β²). On the left is the increased mass in
the square, which derives from the mass m0 at
the velocity v/c=β. This formula, originally
evolved by Lorentz, was used by Einstein to
draft his SRT. The Einstein relativistic formula
does indeed have little in common with the
classic billiard arrangement, but with regard to
the special impact between atom and light this
analogy is useful. It may be recalled that even
at the lowest speeds the billiard ball undergoes
an increase in mass z, which is essential for the
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momentum: p² = ( 2.m0.z + z² ).c²; see [12],
Fig. 4.
5.4) Premise regarding the units of mass The
MV relationship (7) has the effect of a certain
equalisation of mass and velocity. In
consequence, there are no prescribed physical
mass units for the physical values. Correctly
speaking, one should provide every number
with additions such as momentum units, mass
units, etc., but for the sake of simplicity that is
not done here. Instead of the formulation
“Energy = 3”, therefore, the following should
always be correctly written: Energy=3 energy
units. With Excel4 a coupling of the figures
occurs, which is more illuminating: For the
impact series it should apply throughout that
the sum of the kinetic energies eS+eR always
corresponds to a quarter of the mass at rest m0S
of the impacting ball. From this are obtained as
a result all the momentums, angles, and betavalues, although neither masses nor velocities
have been specified. Incidentally, in the
present abstract form the length plays no part,
not even as wavelength or as reciprocal, which
is proportional to the energy. Momentum and
energy virtually do not need any indication of
length, and no Planck constant h. Historically,
the billiard impact was at the beginning, and
the terms momentum and energy came later.
The result of this billiard impact, fully
impoverished in properties, is in the final
analysis the spectrum of the H-atom.
6. The main series (1para Series) of helium
with Excel3; see Tab. 3
The abstract algorithm of the billiard impact
can also be applied with helium as with the Hatom. As with the conservation laws, it is
possible to place trust blindly in the Excel3
program, which differs only nominally from
the Blackbox Excel1. The programs are like
operators. The two electrons of the neutral
helium atom can be brought simultaneously
from the basic level to a common high level,
but such two-photon excitations are rare in
nature compared with the striking main series
2 1
1
1s S0 Æ 1s n p P1, which was earlier
designated as the 1para series. Nowadays one
speaks of the fundamental series of helium.
The parameter n stands here for the running
ratios k from 2 to 35, for which measured
values for comparison are available. In
addition to what is referred to as the light
electron, there is also a further electron which
remains on the lowermost shell. This is held
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responsible for the deviation from the whole
numbers and in this case is designated by the
name of interference electron. For each
electron, in this case use is made of such an
algorithm: Excel3 for the light electron and
Excel1 for the interference electron. Initially,
both algorithms are used forwards for the
fundamental series, i.e. input of the run ratios k
from 2 to 35 and determination of the energy
values. Common to both is the use of the run
ratio k as impact velocity. There are different
entries for velocity –n, which is reflected. In
the light electron, the constant limit energy
PHe= λR/λ4 = I ∞ 1p =1,807386693 of the
series must be used as n=-1/√PHe. This limit
energy is a symbol of the ionization of the light
electron, of which the velocity is n and for the
norming the square appears plausible. With the
interference electron, the entry is as with the
H-atom in Excel1: n=-1. When the relative
energies of both algorithms are brought
together, another decisive element is to be
taken into account. Specifically, the portion of
the interference electron is very low. This is
taken into account by a reduction with 1/k3,
which incidentally also applies to the 2para
series. The term for the length, “interval”, is
indeed missing in the impact algorithm, but
despite this account must be taken of the
reduction of the (spatial) electron reciprocal
effect, which takes place as k grows. With the
interference electron, to which every blame is
assigned for the deviation from whole
numbers, a correction takes place with
konst/k3 instead. In this situation, a constant
konst = 72,9739 is attributed either to
100²/137,036 or to 10/(1-QHe/PHe). This
applies subject to the proviso of, and under
reference to, the fine structure constant α:
λR/λ2=
1,559712175
and
QHe=
1/137,036=α. The measured values PHe and
QHe are empirically associated with the value
σ =0,13703. This makes possible access to the
basic state (4+PHe)/8=1-2. σ. It also allows for
access to the first excitation state QHe/PHe =1σ. For the calculation of the constant λ4 of the
helium, attempts have been made at a wholefigure representation with the involvement of
the nucleus charge number 2. The aim is that
all the values apart from α are to be attributed
solely to the masses of the partners which are
responsible for the atom bonding; see [5]. As a
result, the calculated values are indicated only
in mass units, see 5.1.
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Tab. 3: Excel3 for the fundamental series of neutral helium. Inputs for the billiard impact are k
and–n with -n= 0,74383132. In column F are values from the Lyman series, see in Tab. 1
column I, lines 5, 6, 7. In column G, column E is combined with column F (Excel1). Column 1
shows a comparison with the literature values [7], [8], where the wavelengths are listed under the
name “experim“ in Æ.
Column A: k
Column B: -n=0,74383132 (that is 1/√PHe)
Column C: ½*(A-B)* A^2
Column D: ½*(A+B)*(A-B)^2
Column E: D/C
Column F: 1-1/ A^2
(as with Excel1)
Column G: E+F /72,9739* A^(-3) (merging of light and interference electron)
Column H: 504,259073/ I
Column J: H-G
Several columns from Tab. 3 correspond to the
Excel-Sheet from Excel1 reproduced in Tab.1.
Thus, for example, the same impact parameters
k, -n, e, e2, e2/e arise. Details of the three
momentums can be waived. The column F
with the heading Excel1 compiles the
algorithm for the interference electron.
Specifically, this relates to the values
reproduced in the last column and in the lines
5, 6, 7 of the Lyman series. The norming for
n= -1 with 1/n^2 does not apply with helium,
however. Instead, the interference electron in
column G is substantially reduced by the factor
konst/k3 in relation to the light electron. The
columns E, F, G, H contain relative energies
Erel, which are related to the individual limit
value of the series, and which for the
fundamental series read as follows:
T ∞ =198310,76 cm-1 or. λ ∞ =504,259073
Æ respectively. The values for helium are
made known hereafter, which were converted
from the H-atom: R =109722,3747 cm-1 or
λR =911,3911385 Æ respectively. To convert
the wavelength of the series into relative
energy, the series limit value is required. Thus,
column H is determined from column I for
k=2 as follows: Erel =λ ∞ /λk = 0,8630 =
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504,259073 / 584,3340. In column J the
deviations of the empirically measured values
from the values calculated here are
represented. The standard deviation gives 8,81
E-7. According to Baig [08], 9,57 E-7 is
obtained as the comparison value.

The Appendix according Baig [8].
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For the wavelengths in Æ the standard
deviation 0,000466 is obtained. This is a
function of Excel with the name STABW. By
contrast with the literature, square defects are
avoided here, and whole numbers k are used.
The 2para series of helium can be represented
in a similar manner. Empirically, there are 36
measurement results available for this; see [7],
[8], [9]. The limit value of the 1para series is
to be replaced, whereby the value for the
2para series reads as follows: T ∞ =32033,26
cm-1 or λ ∞ 2p =3121,7553 Æ respectively.
From this follows the value related to the
Rydberg constant, I ∞ 2p = λ ∞ 2p/ λRyd =
3,42526405 or its inverse value 0,29194829.
The latter is acquired as 1/n^2 and the term –n
serves as a constant in column B. For
clarification, the following may be said:
1/I ∞ 2p =1/n^2. The Lyman series in column F
in Tab. 3 must be replaced with 2para helium
in the manner of the Balmer series. Here one
may think of the known expression: ¼-1/k².
Instead of the fixed term ¼, the smaller
constant value of helium 1/I ∞ 2p must be used
in the traditional manner. Apart from this, with
the interference electron an empirical factor of
precisely 1.5 s required, which may have only
a low weight, but nevertheless cannot be
explained.
7. Selected relativistic interference series in
the laboratory system with Excel4, see
Tab. 4
The following interference algorithm is, like
those referred to above, is also only half of a
task representation, since the masses are again
not known. There should only be two energies
present eS, eR, while the remaining details are
completed from the algorithm. In addition, the
billiard impact should be oblique and
relativistic. In Excel1 there was only one
possibility of automatic completion of the
parameter set, while in Excel4 there exist many
possibilities of incorporating the entries eS, eR
to a certain degree into an impact task. For the
impact series is should apply throughout that
the sum of the kinetic energies eS+eR should
always correspond to a quarter of the mass at
rest m0S of the impacting start bal. This hard to
understand requirement can be formulated later
as a simple geometric requirement. The
program from Tab. 4 is a Blackbox, which
contains the values input in columns B and C
and in the remaining columns offers the
results. The balls set in motion, which in the
beginning were at rest, takes on an energy
value eT, which is derived in accordance with
© Dr. Manfred Kunz e. Kfm. www.kunz-consult.com

law of conservation of energy from B-C . The
β-value v/c of the target which is obtained as a
result in column L and in line 8 makes the
following clear for the case of approximately
equal masses at rest. A large part of the namely
the portion 9/10, is transferred at half the
speed of light onto the particle which was
initially at rest. Another case with a mass
difference of about ten times in line 13 leads to
a velocity of the target of about 1, which serves
only for the comparison with the electron
velocity in the basis state of the H-atom. As far
as the start particle is concerned, it can be seen
from column J that this mostly involves cases
in the order of size of about 0.5 c. In this
column J the squares of β are listed, and
specifically in a notation constructed of two
columns. From this the calculation can be seen
by means of the momentum p²/ m²= pS²/
(mS0+eS)². The input of whole numbers exerts
an effect on all the columns. For example, in
column M also, with the impact angle ϑ, whole
numbers can be identified, and specifically in
the form of the square of the tangent. In
column M, after multiplication by the number
ten there are only whole numbers present, apart
from line 13 with a fraction of larger whole
numbers. Although no relationship whatever
pertains with the spectral series of H, the
number pairs eS, eR can be designated
formally as a two-stepping stone transition.
Thus in line 5 there is formally located the first
element of the Balmer series, and in line 7 the
first element of the Paschen series. In lines 10
to 12, transitions to level 5 are listed. Line 11
formally contains the case which has already
served in Fig. 2 as an example, but in this case
in the form of the two-stepping-stone
transition. Put crudely, here a two-ball game of
billiards is being played, but in a relativistic
world, where without Einstein and with only
one stepping stone (“Ein Stein”) there is no
solution. For an understanding of columns E to
G, an explanation on the basis of Fig. 15 is
necessary, for which line 5 with the number
pair eS=2, eR =1 serves as an example.
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Tab. 4: Excel4: Relativistic particle impact and two stepping-stone transitions with the number pairs eS,
eR

Fig. 15: The three momentums of the billiard impact, beginning with the start pulse pS and with the
impact angle ϑ , are represented. The angle X is drawn in on the left in the elongation of the start
momentum to the semi-reflected momentum pR. The middle illustration shows the covering of the
momentums in half length. The red right-angled triangle with the sides 3, 4, 5 is a substitute
representation. The sides each incorporate a photon momentum, which causes a Compton effect at each
corner. Sketched in the top right is the occurrence of pT : The energy-rich photon Z exerts on the target,
which is initially at rest, a change of direction by the angle value ϕ. The weakened low-energy photon X
then leaves the locality of the Compton effect. The target offset in motion has received the kinetic energy
eT =Z-X from the two photons; see [12], [14], [15]. The Compton formula is represented at the bottom
right. The same units of measurement are used on both sides of the formula, and doe the values in the
denominator we make use of the unit “kg”; see [22].

Fig. 16: Trigonometric conversion of the sides of
a triangle into medians. The formulae marked in
blue still have to be converted for Excel4. This
requires the following entries in the columns: E
instead of Y, F instead of X, and G instead of Z.
If someone wishes to pass from the medians to
the triangle sides, they will not find an answer in
the books of tables, even though the solution is
not very difficult, see [15], [16]. There is only one
problem with the factor 2 in the formula p=2.s.
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This disappears if a doubling of the photon is
assumed per triangle side. A temporal parallel of
the engagement and disengagement of the
photon on the individual triangle side in each
case follows from the interpretation.
Instead of the relativistic impact of two particles, a
momentum triangle consisting of photons is
considered. A distinction is to be made between
two cases; on the one hand the regular Compton
effect, in which a particle is accelerated way from
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the position of rest, as with pT or pR. Secondly, the
inverse Compton effect, in which a particle is
brought into a state of rest in the manner of an
impact, such as is the case with pS. It can be seen
that, as well as the particle which is nevertheless at
rest, the start particle also briefly comes to rest. In
order to conserve the energy, photons are required.
On the one hand, the mechanical impact runs by
way of momentums along the length of the medians
of the triangle. On the other, with the photons an
alternative event occurs on the circumference of the
triangle, so to speak on the periphery. The
calculation of the photon model is easy, because the
physics can be formulated as a geometric task. The
momentums of the photons are sides of a triangle,
and the half momentums of the particles are side
medians. What is surprising is that the details of the
three
Compton effects are not used in the
algorithm. These details are designated, for
example, at the target as: λX - λZ =λT . (1-cos ϕ). In
order to be able to calculate in Excel4 the columns
E, F, G, all that needs to be done is for the side
medians to be calculated from the sides of the
triangle. In school books, these are the sides a, b, c,
and the values pertaining to them si, as Fig. 16
shows. In Tab. 4 there still remains a connection to
be explained, which relates to the masses at rest.
The following relationships apply: mS0 =(B+C)*4
and mT0=H*(B+C)/(B-C). There are several routes
which lead to the masses at rest. The most unusual
leads to the following relationship: mS0=Y+X+Z.
In other words, the circumference of the triangle, or
the sum of the photons respectively, are equal to the
mass at rest of the start particle. It can be conceived
that the mass mS0 breaks down briefly into photons,
which develop a polygon around the centre of
gravity. The reader will assess this as highly
speculative, but the formulae allow for this
interpretation. Moreover, if no length details are
provided here, then very small wavelengths and
unsharp points must be assumed for the elementary
particles. The question arises as to whether these
photons are merely hypothetical aids or the reality.
The relativistic impacting particles from Excel4 are
cases which in a manner of speaking have been
sought out. The condition for selection can be
easily formulated at the triangle, when the three
possible absolute differences ΔS, ΔR, ΔT of the sides
of the triangle are considered. These differences in
the photon momentums have hitherto been declared
as kinetic energies eS, eR, eT. This is in
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concordance with the individual Compton effect in
each case. All triangles with whole-figure sides
exhibit the unique relationship that the sum of the
absolute values is straight-line, and that the
following applies: ΔS=ΔR+ΔT. If one bears in mind
that, according to Einstein, kinetic energies are
nothing more than relativistic increases of the
masses, it comes as no surprise that in the special
case in question these result in the mass at rest [17].
For line 5 in Table 4, the following differences are
derived from this consideration: ΔS=2 and ΔR =1.
These are values which both affect the mass mS0,
but which are not directly connected to the mass at
rest mT0. If the sum ΔS+ΔR =2+1 is related to the
triangle sides 3+4+5 or respectively to mS0=12,
then the result is obtained: 3/12 = 1/4. This
corresponds to the requirement referred to at the
outset. It now transpires that, as the selection
condition the following can simply be formulated:
ΔS+ΔR =Y. This applies to the sector of the two
stepping stone transition, and concealed behind this
are further unique features of the triangle.
Accordingly, what is mainly of interest here is the
geometry;
the
particle
momentums
are
automatically produced by the equalization or
closure ring of the three combined Compton effects.
8. Limit cases of relativistic impact series in the
laboratory system with Excel5, see Tab. 5
The algorithm Excel5 starts from the basis of the
two stepping stone transition Excel4 and extends to
other limit cases, but without the restrictions
referred to heretofore. The limit cases of the impact
of two particles are characterised by large ratios of
the masses at rest mT0/mS0. The limit case of the
two stepping stone transition with a quasi-infinite
mass at rest mT0 can be seen in Table 5, line 13.
The effective impacting mass is composed from
mS0 =26,667and from the mass increase ΔS =
3.333. The kinetic energy from column D is
equated to a mass increase. The Einstein formula
e=m.c² is applied in this case with the condition
c²=1. This corresponds to an equating of mass and
energy. According to the connection in column K,
in line 13 there is derived as the total mass for the
start particle the value I+D = 30. One special
feature is the ratio X:Y=3:2. Moreover, the start
mass mS0 is again equal to the sum of the sides
X+Y+Z, which in all other lines in Tab. 5 is
evidently no longer the case.

17

Physikertagung / DPG 2008 / „Spektrum aus Billardkugeln für He und H“ / Vortrag DD 17.2 / Berlin 26.02.2008

Tab. 5: Table for Excel5 for isosceles triangles as limit cases.
The connections between the columns are nothing more than geometric formulae as far as the Compton
relationship (column I); see Fig. 15 and the definition v=p/m (column J) with p=2.s. With regard to the sole
problem of the factor 2, see Fig. 15.
Fig. 17: Excel5 describes the isosceles triangle with X=Z. The side
median end beginning at the angle α is designated as the
momentum pS. The momentum reflected after the impact with
angle deviation is represented by pR. Both represent the halfmomentums of the start mass. Directed perpendicularly upwards is
the half-momentum of the start mass ½pT = sT of the large mass. In
line 13, the cosine of the angle α has the value of one-third. The
Compton effect, which pertains at the point α, produces a kinetic
energy of Z-Y= 3.333 units. The Compton effect, which takes effect
between the photons X and Z, exhibits a kinetic energy which is
approaching zero. The angle γ, designated as the zenith angle,
extends from 0° in line 6 to 60° in line 17. In line 6 the triangle
shrinks to a straight line. In line 17, an isosceles triangle comes into
being, and the start mass mS0 develops from zero to infinite. The
start velocity Beta in column J and line still has an infinite value. As
a dependency of the fine structure constant a value beta was
selected, which amounts to 1/137 of the speed of light.
The circumference of the triangle marked in yellow
is, so to speak, the photon belt around the three
particle momentums. This could be appraised as the
sole photon with a changing colour. All the remarks
about these combined photons with the Compton
effect are purely hypothetical. The existence of a
photon occurring briefly during the impact is
assured for the case shown in line 13 of Tab. 5.
Apart from that. all the cases shown in Tab. 4 are
assured, because the considerations accord exactly
with the relativistic calculations, in particular with
the impact angle; see [17], [18]. In addition to this,
mention should be made of a patent and an opinion
of reservation of rights; see [22] and [12], Fig. 27.
For all other cases, the proof is still outstanding.
The decisive factor is the degree to which the
Compton effect plays a part. Of interest is the
almost mechanical case in line 17, which has
already been reported on under the topic of
“Momentum physics of polygons”; see [03]. The
transition from the relativistic impact as represented
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in Table 4, line 5, to the mechanically oblique
impact has been pursued with particular interest;
see [15], Fig. 17, and [12], Chapter 7.
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