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14 Chapter 1 The Reasons for This Book

scientific work are born out of unproven conjectures. Some of these dreams
turn out to be nightmares but, in the meantime, they inspire research in the
attempt to prove or disprove their claims. In my opinion, the physicists who
accept superluminal speeds as being “somehow” possible have surrendered
to an unrealistic and stagnating dead end.

So what is left? Unlike many of the physicists at the time of Maxwell’s
equations, who thought that the basic laws of the universe had now been
revealed, we have learned our lesson, are more cautious, and believe that
the surface of subatomic reality has barely been scratched. And through it
all, the greatest mystery of all time remains—that of human consciousness.
How can a protoplasmic assembly of atoms have an awareness of its own
existence? It has become fashionable for books about quantum reality to
include a section on consciousness. In my opinion, despite many claims to
the contrary, even wild conjecture has not come close to a reasonable ex-
planation for consciousness!












18 Chapter 2 Determinism

U Electron

e
Proton

(a) n = 1 orbit
Radius = 0.53 A

Photon,

Photon, f=2.47

n = 1 orbit

n = 2 orbit

(b) Radius = 2.12 A

Fig. 2-1. Model of the hydrogen atom: (a)In its ground state, r = 0.53
angstrom (A), the n = 1 orbit (b)One of the many possible sce-
narios that result in photon emission. The central proton captures
an electron, bringing it from r = ® t0 2.12 A, the n = 2 orbit. The
excess energy 1s released in the form of a photon, f= 0.82 X
103 Hz. The electron eventually spirals to the n = 1 orbit; the ex-
cess energy 1s released in the form of a photon, f = 2.47 X 105 Hz.






























28 Chapter 2 Determinism

In 4.51 billion years, therefore, there would be

movements—not even close to the total number of possible combina-
tions, 10322,

The above implies that there are many SOI combinations that proba-
bly result in spontaneous fission. The main point of the above exercise is
this: It also implies that the fields, positions, and momentums of the nu-
cleons at t =0 determine how and when the nucleus will fission 109654
years later. Perhaps 1020 computer hackers, working for 10!° years, can
come up with the numerical answers that will convert these probablies into
certainties.



















































Sec 3-6 The Wave-Particle Duality Field 45
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Fig. 3-7. Sequence that 1llustrates two-slit interference effects that accom-
pany a single, 1solated photon (a)Photon approaching the slit
plate (b)Leading portion of WPD field has split, with a fragment
getting through each of the shits (c)The WPD fields have pro-
gressed beyond the shit plate The power pack, because of prede-
termined but statistically random past history, has followed the
upper-shit WPD segment (d)Same as (c), but with WPD fields
omutted. The power pack 1s heading for the y = 3 point of the pho-
tographic film (e)The power pack and net WPD field, halfway
across. (f)Because WPD field lines are concave, the power pack 1s
directed away from the destructive-interference y = 3 point
(g)The power pack locus curves, exposing film at the y = 4 point
The ethereal WPD field has vanished without a trace












Sec. 3-7 Interferometer Experiment
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Fig. 3-8. Additional illustration of two-slit plate interference. (a)The WPD
field is depicted as a longitudinal wave. (b)The ethereal stream-
lines follow the interference maximum summation peaks
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50 Chapter 3 The Photon Model
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74 Chapter 4 The Electron Model

The spectrum of Fig. 4-8(a) is plotted in Fig. 4-8(b), with f = w/2r. This
is a spatial frequency spectrum in cycles/meter rather than cycles/second.

All-important is the quality factor, or Q. The —3 dB level in Fig. 4-8(b)
extends from f = 0.9838 to 1.0157, so Q = 1/0.0319 = 31, this is a reason-
ably high value.





















Sec. 5-3 Stable Orbits Versus PWD Frequencies 81

s Nominal radius

(a) . 8.467

\ = /'

(b) Nominal orbital
Proton nucleus plane

Nominal velocity
5.47 x 10° m/s

(c)

Fig. 5-2. Three possible hydrogen electron orbits if n = 4: (a)Transverse ra-
dial. The electron swings away from, and towards, the nucleus n
times per orbit (b)Transverse transradial. The electron swings oc-
cur at nght angles to the orbital plane (c)Longitudinal The thick
and thin orbital regions symbolize the fact that the electron speeds
up and slows down n times per orbit.












Sec. 5-4 Synchrotron Radiation 85

Electron
(a)
| Electron
) XP
|
|
(b)

Electron |

(c)

Fig. 5-4. The magnetic field associated with an electron that 1s in a circular
orbit: (a)The electron moving clockwise. (b)Side view of (a). The
electron is coming out of the page, and magnetic field lines are
clockwise. (c)Side view of (a), but 180° later. Now the electron 1s
going into the page, and magnetic field lines are counterclockwise
At point P, the field has reversed.









88 Chapter 5 The Hydrogen Atom

level (since the two 180° sectors of the n = 1 level are full). Pauli’s principle
excludes more than eight 45° sectors for the n = 2 level, and so forth.

To summarize: (a) Because of the lateral centripetal support provided
by a putative ethereal jelly, or (b) because the space surrounding the nu-
cleus is “uncurved,” the electron behaves as if it is traveling in a straight
line. In the absence of radial acceleration, it no longer generates EMF syn-
chrotron radiation.

It seems to me that these conjectures are not more bizarre than the
many-parallel-universes proposal of Hugh Everett III (1957) (and recently
revived by D. Deutsch, 1997).
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Chapter 6 Bell’s Theorem

T T | | ]

12
Measured

Expected

S

o

Relative match, Mtotal
@

o)}

4

2 1 | I 1 i

0° 30° 60° 90°

Filter difference angle, 6
(b)

Fig. 6-2. For the experiment of Fig. 6-1, matches versus the calcite filters’
difference angle, 6: (a)Expected matches as given by Table 6-1,
and the values actually measured. The latter is a plot of 12cos26.
(b)Expected matches as given by Table 6-2.









Sec. 6-4 Two Conjectures That Can Explain the Discrepancy

Relative match, Mtotal

0 | | | | | |

0° 30° 60° 90°

Filter difference angle, ©
(b)

Fig. 6-3. Showing how the “expected” curve of Fig. 6-2(a) 1s modified if the
¢ polarization angles of photons A and B randomly shift by =7 5°
before they leave their calcite filters. (a)The shifts are equivalent
to moving the curve 15° to the nght (- - - -), or 15° to the left
(- -+ ), or leaving 1t alone (——) (b)The result if the ordinate
values of (a) are added 1n accordance with Eq (6-1).









102

Chapter 6 Bell’s Theorem

Table 6-2. The same as Table 6-1 except that the column A and B entries now
represent the probability that the photon will exit 1n the calcite’s 1 direction.
The M columns list the joint probability of a match assuming that the exact
choice of each photon 1s independent of that of 1ts twin.

Filter difference angle, 6

Photon 0° 15° 30° 45°
polariz.

angle, ¢ A B M A B M A B M A B M

—E2.5° 0 0 1 0 0 1 0 2 8 0 4 6

—67 5° 2 2 68 2 0 .8 2 0. 8 2 2 .68

—52.5° 4 4 52 4 2 56 4 0 6 4 0 6

—37.5° 6 6 52 6 4 48 6 2 44 6 0 4

—22.5° 8 8 .68 8 6 .56 8 4 44 8 2 .32
—75° 1 1 1 1 8 8 1 6 .6 1 4 4
7.a° I 1 1 1 1 1 1 8 .8 1 6 .6
22.5° 8 8 .68 8 1 8 8 1 8 8 .8 .68
37.5° 6 6 .52 6 8 56 6 1 .6 6 1 .6
Wy A 1 4 4 52 4 6 48 4 8 44 4 1 4
67.5° 2 2 .68 2 4 .56 2 6 44 2 8 32
82.5° 0 O 1 0 2 8 0 4 6 0 6 4

M totals 8 8 8.4 7.36 6.0
60° o 90°

Polarnz

angle, ¢ A B M A B M A B M

—82 5° 0 6 4 0 8 2 0O 1 O

—67.5° 2 4 .56 2 6 44 2 8 32

—52.5° 4 2 56 4 4 52 4 6 48

—37.5% 6 0 4 6 2 44 6 4 48

—22.5° g 0 2 g 0 2 8 2 .32

—1.3° 1 2 2 1 0 O 1 0 O

7.5° 1 4 4 1 2 2 1 0 O

225" 8 .6 56 8 4 44 8 2 .32

7 e g 6 .8 56 6 6 52 6 4 48

7 e 4 1 4 4 8 44 4 6 .48

67.5° 2 1 .2 2 1 2 2 B DL

82 5° 0O 8 .2 0O I O 0 1 0

M totals 4 64 3.6 32


































Before contraction

2=O.1ﬂf(——
2/v=
0.096 mr—
MO

At t=0" |After contraction
" =0.12 m| [ Mirror
(a) I Mirror
Stationary
observer
At tb=0.25 ns fﬂ
(b) —

(c)

At t

(d)

(e)

Fig. 7-1.

At t_=0.5 ns /
/\ )
=0.8 ns
——
At t_=1 ns {//////A\\\\\\
Ne—— ]

Numerical example that uses the Lorentz contraction to 1illustrate
that the velocity of light 1s constant as measured by a stationary ob-
server. (a)At ¢t = 0%, the L-shaped structure starts to move to the
right at a velocity of 1.8 X 108 m/s; the observer launches two light
beams, the horizontal leg contracts from 0.12 to 0.096 m. (b)At
t = 0.25 ns. (c)Att = 0.5 ns, the “53°” beam has reached its mir-
ror. (d)At ¢ = 0.8 ns, the horizontal beam has reached its mirror
(e)At t = 1 ns, both beams simultaneously return to the starting
point on the L


















Sec. 7-4 Conventional Doppler Shift

Moving
. enerator
Stationary g
5 Hz ~
observer ® ? >
at x=0 800 m/s
(a)

t=0.4 s
1000 m/s
t=0.6 s
£20.8 s VANYANYAN

| | | | | | | | |

Fig. 7-3.

-400 0 400 800
Distance x, m
(b)

S

i | 1 | |
0 0.2 0.4 0.6 0.8 1
Time t, s

(e)

Numerical example illustrating conventional Doppler frequency
shift caused by a receding generator. (a)The physical setup. (b)Spa-
tial waveforms of 5-Hz signalatt = 0,0.2s,0.4s,...,1s Sound
velocity 1n the medium 1s 1000 m/s, while the generator recedes at
a velocity of 800 m/s. Dots are used to emphasize the signal re-
ceived by the observer at x = 0 (c)Time waveform, at x = 0, de-
rived from (b). The received frequency 1s 2.778 Hz.
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122 Chapter 7 Special Relativity

Moving
Stationary gegeﬁgtor
observer @ ® = >
at x=0 2.4x10° m/s
(a)
t=0

t=0.
3)(108 NISJ
t=1 s
N
£=1.33 s VANRYA YA

o
t=1.67 s /\ /\ /\ /\
He /\\/ TN
-21.4 ‘-lI.Z l 6 ! l.IZ : 2.L4 -

Distance x, 108 m
(b)

S
IR

L [} 1 | ]
0.33 0.67 1 1.33 1.67
Time t, s
(c)

2.4x108 m/s

or

Fig. 7-4. Numencal example illustrating relativisuic Doppler frequency
shift caused by a receding generator. (a)The physical setup.
(b)Spatial waveforms of 5-Hz signal at t = 0, 0.33 5, 0.67 s, . . .,
1.67 s EMF velocity 1s 3 X 108 m/s, while the generator recedes
at a velocity of 2 4 X 108 m/s. Dots are used to emphasize the sig-
nal recerved by the observer at x = 0. (¢)Time waveform, atx = 0,
derived from (b). The received frequency is 1.667 Hz.






124 Chapter 7 Special Relativity

Moving
Stationary generator
observere <> HZ
at x=0 600 m/s
(a)

1000 m/s

600 m/s
t=0.8 s
t=1 s
L L | | | |
-200 O 400 800
Distance X, m
(b)

AN
OV
D7 0.8 0f9
Time t, s
(c)

[

Fig. 7-5. Numerical example illustrating conventional Doppler frequency
shift caused by an approaching generator. (a)The physical setup.
(b)Spatial waveforms of 5-Hz signal atz = 0, 0.2 s, 04s,...,1s.
Sound velocity in the medium is 1000 m/s, while the generator ap-
proaches at a velocity of 600 m/s. (c)Time waveform, at x = 0, de-
rived from (b). The received frequency 1s 12.5 Hz.



Sec. 7-6 Doppler Shifts of Approaching Generators

Moving
Stationary generator
observers <> HZ o
at x=0 1.8x10% m/s
(a)
| I 't=0
3x10% m/s .
1.8x10° m/s
t
t=1.25 s
1 i | | | i |
-0.6 0 1.2 2.4
Distance x, 108 m

(b)

ANYA YA\
S NS

L 1
0.875 1 1.125 1.25
Time t, s
(e)

Fig. 7-6. Numerical example 1llustrating relativistic Doppler frequency
shift caused by an approaching generator (a)The physical setup
(b)Spatial waveforms of 5-Hz signal at t = 0, 0.25's, 05 s, ,
1.25 s. EMF velocity 1s 3 X 108 m/s, while the generator ap-
proaches at a velocity of 1.8 X 108 m/s. (c)Time waveform, at
x = 0, denived from (b). The received frequency 1s 10 Hz
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Sec. 8-4

Fig. 8-2.

Galactic Recession
| /
™~ \ ~
T p
——
o ’ % ~_
- \
A /
(a)
N %
)
14 Z R
P P » ¢
(b) (c) A

(d)

Construction used to demonstrate that 1t 1s not possible to deter-
mine the location of the Big Bang relative to the earth. (a)Two-di-
mensional depiction of a simplified “universe ” The Big Bang
occurred at B, the earth 1s at E, and a galaxy that 1s used as an ex-
ample 1s located at P All galactic objects are receding from B with
velocity proportional to distance from B. The lines through each
object are vectors representing recession velocity and direction,
but vector arrows are omitted for the sake of clanty (b)Vector
components of the recession of P from B (c)Vector components of
the recession of P from E. (d)The universe as seen from E, includ-
ing the six nearest galaxies. Although they are actually receding
from B, this information is hidden because they actually appear to
be receding from E.
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150 Chapter 8 Model of the Universe

Finally, since it is fashionable for books dealing with quantum reality
to have a section on “consciousness,” I offer one final conjecture: The
ether, which is a mysterious, perfectly elastic and lossless “material,” is
somehow closely connected to consciousness. Since all conjectures based
on familiar concepts, such as neural network functioning and architecture,
seem to fall short of reasonable acceptance by people who worry about
such matters, perhaps the ether, if we can ever find out all of its specifica-
tions, will supply the answers.

It seems to me that the ether acts like a smoothing elixir that is much
less weird than some aspects of quantum mechanics.









Appendix

Equations

(Meter-kilogram-second units are generally used in the equations)

Equations of Chapter 2, Section 2-2

For two spherical objects, the gravitational force of attraction is given by

F = G";M, (2-1)
r

where F = force, newtons,
G = gravitational constant, 6.6726 X 10~!! N - m?/kg?,
m = mass (of the lighter object, say), kilograms,
M = mass (of the other object), kilograms,
r = center-to-center distance, meters.

For the special case in which the heavier mass M is stationary while the
lighter mass m rotates around M, the centrifugal force appears as

2
F = ﬁ, (2-2)

i
where v = velocity, meters/second. Combining Egs. (2-1) and (2-2),
GM
v =L]— (2-3)

r

153
























Equation of Chapter 5, Section 5-4 161

and

h
A= < (4-13)

eVV1 + 2myc?/eV

Equations of Chapter 5, Section 5-4

The centripetal force F required to maintain an electron in a circular orbit
is given by Eq. (2-7), which is repeated here:
k 2
where k = electrostatic constant, 8.9876 X 109 N - m?/C2,
e = electron charge, 1.60218 X 10~!° coulomb,
r = radius of orbit, meters.

The force acting on an electron that is moving at right angles to a magnetic
field is given by
F = Bev, (5-2)
where B = magnetic flux density, teslas,
v = velocity, meters/second.

Combining Egs. (2-8), (2-12), (5-1) and (5-2), the flux density required for
constant r is given by

3
B= (kmo)z(ﬁ) . (5-3)

For the n =1 orbit, we get

211.60218 X 10—19)3
6.6261 X 10734

= 235,100 teslas.

B = (8.9876 X 10° X 9.1094 X 107°")? (
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A

Accelerator storage ring, 84

Aether: see Ether

Air, 30, 31

Albert,D. Z, 70

Angular momentum, 67, 76, 89, 135, 155

Baggott, J., 9, 41

Baryon, 128, 129, 130, 131, 134

Beam splitter, 48, 51, 105

Bell,J. S, 8, 89

Bell’s theorem, 89, 95, 98, 148

Big Bang, 13, 127, 130, 131, 135, 136,
139, 141, 143

Big Crunch, 13, 127, 129, 130, 131, 143

Birefringent, 90

Black-body radiation, 140

Black Hole, 128

Blocking plate, 52, 72

Blue shift, 120, 121

Bohm, D., 5, 47

Bohr, N., 76

Boltzmann constant, 4, 129, 132

Brown, R, 16
Brownian movement, 16

C

Calcate filter, 90, 92, 94, 95, 148

Calcium, 89

Capacitance, 32, 34

Casimur effect, 47

Cathode-ray tube, 56, 57, 60, 129

Centnfugal force, 19, 77, 110, 153, 154

Centnipetal force, 84, 86, 161

Characteristic impedance, 30, 31, 35,
147, 156

Chiao,R Y, 54, 103

Coincidence counter, 93, 94, 95, 97, 106, 148

Combinations, 25, 27

Consciousness, 14, 150

Copernicus, N, 15, 135

Cosmic background radiation, 140, 141

D

De Broglie, L., 58, 76, 79
Decaying-exponential field, 44, 53, 54,
68, 72
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X Z

X ray, 41, 46, 59, 60, 84 Zero energy, 43, 47, 52, 60, 66, 67, 72,
78, 146

Y

Young'’s modulus: see Modulus of elasticity
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