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3.4. The Quantum Excited Direction

We have here in section 3.3.4 seen that a direction & is linked to the transversal plane whose

quality OLwW is associated with the rotational symmetry of the unitary rotation group U (1)
O={Up: 0-e" € U(1) | VO €ER} (3.137)

3.4.1. The Direction of the First Excitation Described in Cylindrical Coordinates.

(3.189)

(3.190)

(3.191)

(3.192)

(3.193)

(3.194)

In cylindrical coordinates type (p, ¢, z), we can write the angular frequency vector as

w=wd © (0,0,w) =w(0,0,1), in which the first two coordinates (0,0)—(p, 9)~(p, )
describe the transversal plane to the vector @. Looking at the coordinates for the development of
the excitation we have, as the new idea, the cylinder axis coordinate:

z=—ct = —c|¢|/]wl,
that we have chosen positive out in the direction & & (0,0,1), where the opposed development
parameter t is defined positively as a manufactured past in the direction —& . The angular
coordinate is written ¢ = 0twt. In particular, we have the active angle ¢p=wt and the start
basic angle is 6 for t = 0.
These two coordinates (@, z) < (¢, z) follow the information development parameter t.
The radial distribution p is independent of t. We note the rewriting p = wp,,/c,
therefore, I describe the following options for coordinate arguments for the wavefunction for the
excitation of the circle oscillator development

Pw p/lwl p/lwl ) p p
ll’ia(‘l’ >=¢iw<9ilwlt>=¢ia 0tp |~ —yp@ ( i¢> o w%( i¢).
—clol/|w] T\l T\—|¢]

| " +wd
z —ct

As an example, | define the entity ABY 5

p
AB
lpimg = {l‘biw<9iwt> ec
—|(u|t =

I also by intuition consider the entity as a complex scalar field as a function of these cylindrical
coordinates and maintain the angular coordinate in dualism for intuition; where ¢ = wt evolves
and 0 is an eternal constant distributed on 0,277 as a basic background for ¢ = wt, joined in
this duality by the resulting angular phase ¢ = 0+wt for a full description.

From the formulas (3.148)-(3.149) and (3.163) I write this as the complex scalar field in the
excitation transversal plane O L&

by creation in event A, to annihilation at B,

Vp € [0,00[, VO € [0,21], Vt € [ty tg] C IR}

(p,0) ot o ib_ 1 15 . ,
Y (@)=a',,10,0) = 27(p) OetP= (2 zpe 2 elg)ei“” EC, for Vp =0, V6 €[0,2n[, V¢ ER,

and then expressed by an information development parameter t = |¢p/w|, with the transversal
radial rewriting p, = cp/w, we now for Vt ER getting

1(wpw\? . ,
The parameter independent factor for this complex scalar field is symbolised by
1 12 . 1 w _liwpw 2 .
0O o (Zﬁpe 2P elg) Py ( 4—%6 2( c ) 319) PN |1p)

mw C
Thus, hiding the plane coordinates (p, &) in a classical transcendental substance ©.

What we a priori know about this subject, is that it is transversal OL®.
Here it is noted that the idea is that the scale of the isotropic symmetric radial p in the transversal

© refers to the autonomous norm 1 := |5| .

w'e ~ © )
Pty = af,,10,0) = 27 (%) Oetiot
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5)

(3.195)

(3.196)

(3.197)

(3.198)

(3.199)

The phase angle parameter dependent version can then be written (compare (2.62))
eti?o 3 lpiﬁ(d)) ~ PP, (@) = Pf (wt),  ortraditional written [p(£))= et ).

This is involved a 'new' kind of polar cylinder coordinate system (i, z) € C, R, where
1. 1 € C describe the complex transversal plane and
2. z € R describes the linear real axis of the cylinder system

This makes me rewrite the idea in (3.190) to

(e ()= (P2”) o () - (758,

Here the autonomous normed angular frequency energy has a unit vector =1~ ((1)) € (@

for the direction of development, — a propagation — and the axis { z= |¢|a:5 | V¢ ER }
of ‘the cylinder'. From this, we write (3.191) seen from external in the form

ABy = {0et®Lc|p|o | ©Lw, Vo E[pa dpl R },
It is up to the reader to interpret the implications of the formulas (3.190)-(3.197) for physics.

~ e*P01 c|p|s

existence from A to B.
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Figure 3.13

The intuition of causality as a primary quality: The in A created entity 2By 15

The development direction AB = Zpg = —|¢AB|5 is indicated in the reading direction, while the development
parameter t = |¢|/@ has the opposite orientation. The autonomous wavelength is A = 27, when |cT5 | =1.
(Here is illustrated 2 full periods |¢pg — ¢pa| = 2-2m).

It is well known from Einstein's theory of relativity that the time parameter t has a relativistic
measure, therefore I prefer besides lights-peed-norming c=1 and angular frequency to energy
standard ratio 7i=1 to auto-norm the angular frequency |w|=| @ |=|@|=1, so that the
development parameter just give the evolution of the angular phase |¢|=|@|t of the excited state.
In short, we set m in the auto-norm picture, hence x3= —|¢| from the extension idea

X3 =z=—t=—ct, when c¢=1,1=1, and |w|= 1.
These aspects of the quality a direction from (3.197) are illustrated Figure 3.13, where the
intuition is confined to the unitary circle group (= {Ug: 6-e'® € U(1) | vo ER }, and we
disregard the radial distribution © and concentrate our idea on a rotating unit helix (cylinder).

e ()0 (20) ()
o —|¢l —|] R
If we take a classic point of view, we must of causal reasons establish the reference system at the
annihilation event B, as, what we call a measurement only can appear here. What can be

is causally annihilated in B.

OLlw, Vo E[pa dp] CR }

measured or counted is in principle the number of oscillations P |pg — @Pal. In a traditional

interpretation, the real measure has been accepted. Here, the autonomous norm measure is into
the past from B, back to the creation A, defined as the extension in a reality from B back to A.!%

© Jens Erfurt Andresen, M.Sc. NBI-UCPH,

Volume I, — Edition 2 — 2020-22, — Revision 6, December 2022

—91—

L169%TL6L8-8L6 “€1-NdSI :9[Y-Add PUB [PUrY “8469+CL6L8-8L6 € 1-NASI NoeqIaded *1€6947L6L8-8L6 € 1-NASI 3[9qpIey Wolj [eLajetl pajysLAdo)) (

For quotation reference use: ISBN-13: 978-8797246931





