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—1. . The Time in the Natural Space — 3. The Quantum Harmonic Oscillator — 3.4. The Quantum Excited Direction —

|¢zio¢$(t)> = A(N+a2)+w + N—ag “’)lﬁ 10,0)
PN < Zn+ 1¢?B(¢ + 9n+)> _|_( Zn =1 l/JE)B(qﬁ-I-Qn—))]
(3.232) |9l |9 -
—ct @ t>0
(3.232a) © A(N,+N_ )(z t_ eti(wtt,s) 4 yN- e‘i(“’”en'))@L t&d/ |l

SWhp)=1 = A=1/(Nu+N).

The normalization factor 4 ensures that the transversal cross-section © L of the total
monochromatic plane transversal wave is the same as for a single subton as in (3.220).

the normalization does not affect the total wave propagates into the future given by

x3 = —c|¢|/|w| = —ct, but only the transversal magnitude part. This is an example of, how to
understand the 'mystery' of standards of normalization for wavefunctions. Here it is the subtons
with their extension through there development space. The wavefunction magnitude of the wave
is just not additive but rather joined in an indistinguishable unit community.

where the normalization glves

3.4.4.4. The Amplitude for a Monochromatic Transversal Plane Wave

The total intensity of the transversal wave is the sum of all the individual subtons intensity from
(3.178) Z(p, 0) collected to (N, +N_)Z(p, 6), to be integrated.
The power (quantum momentum energy flow) is then from (3.179) and (3.180) collected to

(N,.+ N_)(TA) ; this is seen in the autonomous picture of the wave.
By intuition we appoint the external field from one subton as

Wiom(®) = (ei"wt)m 120~ ptivtg |7
and similar symbolised the field of several subtons N,+N_ from (3.232) as
WesS1a® ~ [Ysi01a(©).

Z+OJ_w
The autonomous normed power (energy flow) for this field in the direction @ is then defined as

(3.233)

(3.234)

@ = (N,+N.) @,

(3.235) | W=

Sayelo]
Assuming that the amplitude of the field is proportional to ,/power, we see that the
autonomous normed field amplitude is

| W tN- (t)l ~ JN,+N_

+0Olw
From this, we can specifically intuit the field as indicated by the formula
év:gf; ) = \/m (ZM pti(wt+0,4) 4 Z —i(wt+9n—))

It is important to note, that the amplitude of the field is essentially different from the thickness of
g A . .
the transversal extension 7(w)= Ijll = of the beam in the direction of subtons. More about

the field amplitude below (3.251), (3.252), and in section 3.5.1 macroscopic modulation.

(3.236)

(3.237)

lw

120 The complex number (e*“?), €C with indices L@} to remember that it is represented in the transversal plane
or @, which is omitted since an external phase for a macroscopic field must have an external angular reference 6, = 0.
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—3.4.5. Linearly Polarization — 3.4.5.1 Is the Idea of a Linearly Polarized ‘Photon’ an elementary particle? —
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3.4.5. Linearly Polarization

3.4.5.1. Is the Idea of a Linearly Polarized ‘Photon’ an elementary particle?
When both N,=1 and N_=1 we get as in (3.226) the superposition of two +subtons

|¢zzi®lﬁ(t)) = %(ag)+w+ ag)—w)Lﬁ 00y =" OF(p)(e™? + e_i¢)l3

(3.238) ) , ) , ,
= f(p)(e“("’”e +0) 4 g~i(wt+6 ‘9))3 = O27(p) cos(wt+6') =, for Vp>0, ¢ = wt+6.

Again, we have included the transversal rotational symmetry OL1a to the direction.

The phase angle difference 8’ exists as an angular quantity in the transversal plane.

By the simultaneous double creation of the two +subtons w,= w_ it must therefore be possible
to modulate the phase. L.e. it is possible to seat the information as a fixed angular quantity of the
superposition related to the same unit vector @ , which then flows out into the future |¢|£ with
the same angular parameter |¢p|=|w|t for both, as a production of the past. The formal linking
between the two opposed tsubtons together into one entity, the idea Z* =+& joined with

Zg = - , ( ) One © way to form a proper vector superposition of this effect is
asuperposition = L - L3 = 2(1)

As such, a direction of (3.226) and (3.238) into the future has meaning, and

the idea of the transversal with O L is maintained. If we look at Hamilton's

eigenvalue equation (3.166) for this double superposition state-mode |¢Zz +0 L(fj(t))

Hol$g2,0.5®) = a)(aia++aia_+1)|1/)22i0l3(t))i w(1+14+D) g2, o, 5(D),

we get a double occupied energy eigenvalue 7iw(1+1) = 2w , while the ground state virtual
holds the potential energy 7w of the angular frequency w as an idea. In this way, we see that the
idea of linear polarization of frequency energy having a direction into the future, consists of a
pair of subtons of opposite rotational orientation.
Putting the energy eigenvalue of |1/)22 +0 li;(t)) to

(3.239)

Wy = (‘)superposition =h2w

with the measurement reference |5| = |@| = 1 and the wave direction e; of the linear polarized
superposition (3.226) or (3.238). This direction comes out from (3.222)
(3.240) 20=21=2 auto-norm measured, and @ lles

62 = (Uzeg = Zw&)\eg d

Writing |1/J):2i®la(t))
modulating relative direction

|¢ée,¢me3(t)> = 27(p) cos(wt+6")e,, where 8’ &y isa
121 in the transversal plane perpendicular to the direction e; 1 (g

into the future, where e; I .

We compare with Hamiltonian eigenvalue equation from (3.15) for the /inear'*? harmonic oscillator

(G241)  |Hylp) = hooz (ata+ ) 1) = E,lp) = how, (143) )

and this compared with (3.239) is
P > - 1 -
92,10, (O) = By [92, 16, 0) = 10, (143) 93 1, (®)) =

Thus, we see a linearly polarized entity ¥)"¥ in physics with the angular frequency energy w
is quantised exited with the energy quantum /2w, compare with (3.152)

Zle = 2E(0,1 - E(L),O ==

(3.242)

(3.243) 2w

121 As we shall see in a later chapter, a rotation will be expressed as a multi-vector given by two unit-vectors eg—q and ey, of a plane

with an angle 8’ = 2(ey, eg/), namely a geometric vector product e,e, = et exponential function of a bi-vector i6’. —
Modulating means that something determines the relative angle.

122 Along a geometric straight line, or just one dimension in a quantity space. — What quality has such a space?

w(1+1+1) |¢%91J.e3 (t)).
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