SECTION 1

Fundamentals and the Optics Analogy

Gravitics treats the behavior and management afitgition, the name
being analogous to optics which treats the behandrmanagement of light.

INTRODUCTION

Universal physics, as developed Tie Origin and Its Meanirdgby
Roger Ellman © 1997, shows that all material rgatibnsists ofcenters-of-
oscillationand the flow outward from them afedium Thecore of each center-
of-oscillation consists of an original [at the ugiise’ beginning] supply of
medium, which has been and continues to be veuatly depleted by the loss
of medium to the outward flow, that process isuh#/ersal decayexponentially
with a time constant on the order of otérbillion years ).

Themediumin thecore and the resulting medium flowing outward both
oscillate. That which is oscillating is the mediamount. The core oscillation
and the propagated oscillatomaveare of the form

(1-1) C ore=+U . -/ 1.cos 2 (f v

(1-2) Wave=zxU . 1-Cos 2 (f t- )
4 d2

where the £" is because there are cores (and their propageeds) oscillating
in medium(-) that is opposite to the other mediym) . The total amount of
medium in each of the two types is the same soctiictively they sum to zero,
to the original nothing before the beginning of theverse.

Equation(1-2) , the wave, describes an oscillation in time, after the
Beginning, the Big Bang, (a&t0 ) at any particular distance,, from the source
core (at d=0). It also describes an inverse-square decayingjllaisry
distribution of medium in spacd,, for any particular timet, .

The amplitudelJ ¢, in the above equations is the original amplitate
t=0,d=0 . The frequencyf , determines the type particle that the core is:
proton, electron, etc. The frequency is very lamge the order ofl0 23 Hz
(cycles per second) for a proton. The factbty g2, in the Waveformulation
is because the waves, referred to lasvaves (Universal waves), propagate
radially outward in all directions from the cor&hat causes their amplitude to
decrease inversely as the square of distance freradre.
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[Greek lambda] is the wavelength of the U-waveppgation in space
and equals¢/ ¢, wherec is the speed of propagation of the medium. That
speed is what we refer to as the speed of lightm space.

The terminology "refer to" is used because lightsinot travel in itself.
That which we call light is merely a modulation, iamprint, on the propagating
U-waves. Because the U-waves propagate, theitigrint on them travels with
the U-waves on which it is imprinted, so travelatghe speed of those U-waves.
[But see further below on the speed of light tramelarious materials.]

This nature of lightthe distinction between U-waves, themselves,and
light modulatory imprint that may or may not be g@et on a particular sample of
U-waves is important. We tend to think of lightaasindependent thing in itself
because of not having known of U-waves and its de@ecy on them. The
distinction modifies some of the traditional physinderstandings of the cause
of some optical behaviors.

Gravitics is the physics of U-wave flow and hasitasobjective the
planned, useful control of gravitation by contrbits cause, an aspect of U-wave
flow. The control of U-wave flow could be used foontrolling any of the
effects produced by U-waves, which include: etestatic effects, magnetic
effects and gravitation. All of those except gtaon are already well managed
by the techniques of electricity, magnetism andtedmics. But, gravitation has
remained beyond our control. It is therefore prilgasought to use the
principles of gravitics to control the gravitatieffect caused by U-waves, hence
the namegraviticsin analogy to optics, which is the physics of tlwevfof light.

The analogy to optics, because light is merelyix@df imprint or
modulation on flowing U-waves, leads to examinihg thoroughly developed
science of optics in search of information on U-evéehavior.

OpTICS

The behavior of light is complex and involves soaspects of its
behavior that U-wave flow does not. The reasonthat is that light is a
transverse oscillation of an electromagnetic prapfag. U-wave propagation is
a longitudinal oscillation of flowing medium amount

Light interacts with matter in various ways. #ncbe absorbed at certain
discrete frequencies by atomic orbital electrorieyaging them to a higher
discrete orbit by the energy acquired from thetligifhat energy can later be
partially or completely re-emitted as light at e@mtdiscrete frequencies by an
electron falling to a lower discrete orbit.

Light can otherwise be absorbed and immediatehadeted at a variety
of frequencies by atomic electrons. In this case frequency restrictions
involved with atomic orbital electrons are not resagily involved. This is the
mechanism of reflection, a process in which thatligcident on the reflecting
surface is absorbed and re-radiated in the reflecdirection, that direction
mandated by conservation of the linear momentutherincident light.

In passing through transparent or translucent madte the
electromagnetic field of light interacts with thkearic charges in the matter,
primarily with its electrons. That interaction tnto slow the speed of the light
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while traversing the matter. This electromagnetifect varies with the
frequency of the light so that the amount of slaywir the light so varies.

The terminology “light” means all transverse dstibn of an
electromagnetic propagation imprinted on flowingwdves. That includes
“light” at lower frequencies than visible light §g.infra-red or “heat” and radio
waves| and at higher frequencies [e.g. ultra-vjotetays]. The energy that the
light carries is directly proportional to its frespcy.

But, the U-waves which underlie the flow of ligate not transverse
electromagnetic field but longitudinal medium floascillating in its usual
[1 - Cosine] manner. That flow does not exhibit the behavioligft that is
dependent on its electromagnetic nature, but is @oibit the behavior of light
that is dependent on its wave nature -- or rajnst,the inverse -- light exhibits
the behavior of medium flow that is due to the waaéure of medium flow plus
some additional behavior due to the E-M natureghit!

The optical behavior of light includes the phenomespeed, refraction,
diffraction, reflection, interference and polaripat

- Speeds, of course, simply the rate of flow.

- Refraction While the speed of light in free space is a tams(neglecting
the very gradual universal decay), in differentiesrvments (e.g. air, glass,
water) it is different. Refraction is the bendiafjthe direction of flow
when it passes from a region of one speed to oaeather speed.

- Diffraction. When the flow of light passes an edge of an opaybstance
the flow on the far side of that boundary is seendiffuse into the
"shadow" area. One of the more significant instanaf this is the passage
of light through a slit, which is two opaque edgesy near to each other

- Reflection Light "bounces" off of many surfaces.

- Interference If light waves suitably encounter other light wea a
standing wave pattern with its characteristic maxand minima results.

- Polarization Light the oscillation of which is in a particuldirection.

Speed

In optics, rather than using the speed of propagatirectly in analysis
a related quantity, thedex of refractionis used. This is defined as follows.

(1-3) Index of Refraction

c
n=
v
where: n = index for some particular subst ance
¢ = speed of light in free space
v = speed of light in the substance

Some typical values are:

Substance n Substance n
free space 1 (exactly) water 1.33
atmosphere 1.00029 glass 1.46 -1.96
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Because light travels as an imprint on U-wavesyaay it, the "speed of
light" in optics is actually the speed of propagatof the underlying U-waves as
further reduced by light's interaction with any teatthrough which it passes.
For U-waves always and for light in free space,ctiias no matter with which
the light can interact, that quantity, is per equatiofil-4) , below

(1-4) 1 Mo is the permeability or magnetic
c= constant of free space, i.e. of
Mo o the “vacuum”.

o is its [di]electric constant.
and in any substance it is for light,

(1'5)\, — 1 where pand are the constants

for the substance through which
t'Fl1e light is passing.

In addition to the slowing of light by it's eleatnagnetic interaction with
electrons in matter through which it passes, th&enalows the speed of the
actual U-waves carrying the light. That slowisghe same effect, discussed in
The Origin and Its Meanina@s that which produces the mass effect by fogusin
of U-waves and produces the gravitational effelthe slowing depends directly
on the U-wave concentrations involved. [See equg#i-1) in the following
Section 2and its related discussion for details on thiscff

Refraction

Refraction occurs when a wave, propagating throagiegion of one
propagation speed, (one index of refractiom = C¢/y), passes into another
region of propagation speed, (index of refractionn'= ¢/ ). In the
new region the wave front is bent at an angle ivadab that in the old region.
This is illustrated in Figure 1-1, below.

The slower speed,

v in region #2 Region #1
bends the wave [ A ]
front back as

shown.

Figure 1-1
Refraction
U-waves, and unfocused light travel radially outdverom their source.
The wave front of their outward propagation is theface of a sphere. For
clarity in Figure 1-1 the wave front is taken toflane, as would the wave front
from a far distant source appear to approximate.

From the geometry of Figure 1-1 it can readilyshewn that
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(1-6) Sin@_ v

Sin a' _v'
from which, using equatiof1-3) , the following, Snell's Law, is obtained.
1-7) n Sin@=n" Sin &

In analyzing these aspects of wave behaviorritdge convenient to deal
in terms ofrays rather tharwave fronts The ray representing a wave front is a
straight line pointing in the direction of propagat of the waves, that is,
perpendicular to the wave front [because U-wave layid propagation are in a
straight line until some speed change causes bgmdithat path]. Figure 1-2,
below, depicts the refraction of a wave in termsayk.

Perpendicular
to Boundary
Incoming Ray surface
—Wave
Front

Region #1

v <
[n] g
,1/ # Boundary Surface

==
PRSI N
==

Refracted Ray

The angle, ﬂ, between the wave front and the boundary surface
is the same as the angle between the ray and the perpendicular
to the surface.

Figure 1-2
Representing Wave Fronts as Rays

In the Figure 1-2 depiction the wave passes fronegion of greater
speed of propagation,, to one of lesser speed (smaller index of refraction
to greater). Under those conditions the ray iea€d toward the perpendicular
to the boundary surface as shown in the figure.

In the opposite situation, the wave passing fromagion of less speed of
propagation,v , to one of greater speed (greater index of refractio, to
smaller), the ray is refracted away from the pedpmrar to the boundary
surface. Figure 1-3, below, shows several diffeaenounts of such refraction as
the incoming wave encounters the boundary at diffeangles, @

The angle @ in Figure 1-3 is referred to as thatical angle because it
represents the boundary case between the incidgnbeing bent to a new
direction in the new region and its being bent s@imthat it re-enters its initial
region. For that boundary case, the middle raffigure 1-3, incident at angle
@, must be refracted at angl®,' =90 , as in the figure.
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That is, from Snell's Law, equati¢nr7) ,
(1-8) n Sin@=n Sin &'
: Sin[90 ]

S5 5 35 S

Sin & = =Sin  @itical

the critical angle occurs when the sine of the amglincidence equal®’ / p,,
which is less than.0 when passing from greater to lessen' (lesser speed
to greater speed).

Perpendicular
to Boundary
Surface

Region #2
e
[n'}

Boundary

Figure 1-3
Refraction at From Greater to Lessen' [Lesser v to Greater V']
at Various Angles of Incidence

When the angle of incidence is greater than thiear angle, as in the
case of@ 3, then the ray re-enters region #1 from region #Ris kthen again
refracted in the usual manner. That means thatrdigeis bent toward the
perpendicular to the boundary surface at the nagleaof incidenceds' |.

Again, using Snell's Law, the new angle of ref@agt @&;”, can be
expressed in terms of the original angle of incaend; as follows.

(199 n"  Sin[ &T=n Sin[ @]
sof " el= sl o]
But, from the first refraction,
(2-10) n Sin[ &]=n' Sin[ &'
sin[ . @)= sin[ 2]

so that, substituting equatigh-10) into equation(1-9) , the result, equation
(1-11) , is that the final angle of refraction equals ithigal angle of incidence.
It is exactly as if the incident ray were reflecteain the boundary surface.

(1-11)  sin[ @] = : Sin[:@'] : sin[ @] =Sin[ @]
o= o
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So long as the angle of incidence is greater thancritical angle, the
purely speed dependent process of refraction pesdtiee same result, for light,
as if a perfect reflection were taking place. "IMat" reflecting is essentially
always partial and in optics one speaks of the anamf reflection, the
"reflectivity”, of a surface. This 100% "reflecgith of light is most useful when
done in a system with ninety degree right prisms.

Such prisms are a solid having a triangular ceaession. A right prism
has its third side perpendicular to that crossi@ectA ninety degree right prism
is one having for its cross section an isoscelgit ririangle (one having the
angles9oe - 45° - 45° ). Recalling equatiofil-8) , above, for the critical
angle of refraction, a suitable ninety degree rigtigm is one having its critical
angle in air and in free space less than .

That is not a difficult requirement. Glass, evaken at its smallest
index of refraction1.46 , has such a critical angle in air and in free space.

12 s [Qn' 1.00029] 068
- in iti = = =0.
n 1%

Dritical 43° < 45°

When the angle of incidence is greater than thgcar angle the
refraction at the boundary surface is back into dhginal surface. The final
angle of refraction is equal to the initial angfdridence. The appearance is as
if the incident propagation reflected from the bdary surface, departing at an
angle identical to the angle of incidence.

A ninety degree right prism with the incoming paggtion incident on
the hypotenuse of the triangular cross section at°’a angle of incidence
reflects that propagation at anoth#3° angle producing a total direction
change of90° . With the incoming propagation incident on a lefthe
triangular cross section the propagation is reetie to the opposite direction by
two successive reflections. These effects arstitiied in Figure 1-4, below.

Figure 1-4
Reflecting Action of a 90° Right Prism

Diffraction

Optical diffraction, illustrated in Figure 1-5aext page, is the bending of
light at an edge of an opaque material as at thestiges of a slit.

nght Rays E//|/ Re SUltin
Encountering == N

Diffracted

the Two Edges )
of a glit W\ Light Rays

Figure 1-5a - Diffraction of Light Rays
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Light diffraction produces interference patterfagjure 1-5b, below. It is
to those that principal attention is paid in phgsamalyses of diffraction. The
interference patterns are analyzed in terms of Hagig Principle.

A Light Diffraction Pattern
=
incoming -
light //]
beam X

slit |

diffracted
light amplitude

Figure 1-5b
A Light Diffraction Pattern

Huygens' Principle which can be useful in condingcthe propagation
of a wave front through a changing environmensifoiows.

Every point of a wave front may be considetfesl source of minute
wavelets that propagate outward in all directiormmf that point at the
speed of propagation in the substance(s) encouniereeach particular
direction. The new wave front after any time is gurface tangent to the
wavelets at that time (taking account of the gdned@ection of
propagation). See Figure 1-6.

Wawvelet wave fronts

Wave front

at later :
time t ——7 el S

Wave front at t,—"
Figure 1-6 — Huygens’ Principle
Huygens'’s Principle is not a description of théuatbehavior of wave
propagation. Each point on a light wave front doespropagate outward in all
directions. It propagates in whatever directioa thwaves, that carry it as a
modulatory imprint, are themselves traveling.

If that were not the case focusing of light wobklseverely impaired for
the initial result of the focusing would be quickiiurred by the spreading out of
the light of each "wavelet". In fact, experient®ws that that does not happen.
Focused beams of light such as searchlights amd laht beams stay mostly
focused (except for a small amount of dispersiarsed by dust or fog in the air).

Light propagation is in straight lines outwardrnfrats source until that
direction is changed as by reflection, refractidiffraction or any change in the
direction of the U-waves carrying it. The diffract effect in Figure 1-5a is due
solely to change in the direction of the light-garg U-waves.
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The diffraction effect occurs with other wave farsuch as sound and
water waves. The diffraction of sound and of wateves is a different
phenomenon from diffraction of light. Sound andtevavaves are longitudinal
oscillations consisting of a variation in the preesand velocity of individual
particles [atoms and molecules] in the air or waaer oscillatory compression -
decompression. They propagate without spreadihgwimen surrounded on all
sides of their direction of propagation in their dinen of propagation, air or
water, by like waves propagating in the same dimact At a slit or an edge that
condition is removed so that the waves spread th& unoccupied region
adjacent to the propagating sound or water waves.

Light, x-rays and other such propagations aneuasterse oscillation of
electric and magnetic fields expressed as a maduolaif the underlying U-
waves, which are a continuous, non-particulate flwwmedium, carrying the
electromagnetic fields. They propagate in theadtioa of the U-waves carrying
them independently of conditions along side thaithpunless those conditions
affect their underlying U-waves as in diffractiorfln refraction the direction
change is due to both electromagnetic interactmhldwave slowing.]

Reflection

Light incident on a reflecting surface is absorlaed re-radiated in the
reflective direction, that direction being mandatgdconservation of the linear
momentum in the incident light so that the reflectis at the same angle of
incidence as that of the arriving waves. Not aifaces support reflection. Non-
reflecting surfaces absorb the light but do notadiate it, at least not as light.
Of course, most surfaces are partially reflective partially absorptive.

Interference

When two light waves not in phase pass through e#twer a pattern of
maxima and minima results as, for example, in Kgar5b, above. The
instantaneous observed amplitude at any point és siim of the individual
amplitudes of the two interfering wave trains.

Polarization

Light, oscillates in a plane perpendicular to tlireation of propagation.
The electric and magnetic fields of light oscillateright angles to each other in
that plane. The orientation of those two fieldstitlations corresponds to the
polarization of the light.

[1] R. Ellman, The Origin and Its MeaningThe-Origin Foundation, Inc.,
http://www.The-Origin.org, 1997. [The book may dewnloaded in .pdf files
from http://www.The-Origin.org/download.htm].



