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Abstract: Mach’s principle of immanence of the universe states that the properties of local matter depend upon the pres-

ence of the remainder of the universe. The discrete solution for the intrinsic duration of any space is the product of Hub-

ble’s expansion parameter and the length of the space divided by Gc
-3

. For the typical “space” occupied by protons and 

electrons these values are ~3 ms and ~1 ms, respectively. Recently we demonstrated that the durations of photon emis-

sions from chemiluminescent reactions doubled during simultaneous local+nonlocal activations if both loci shared a spe-

cific pattern of changing angular velocities of 1 ms point-duration configurations of magnetic fields within circular arrays. 

In the present experiments we varied the point durations in integers between 1 and 10 ms and found only the predicted 3 

ms and 1 ms point durations produced this effect. On the bases of these earth-based measures Hubble’s constant would be 

~74.8 km·s
-1

·MParsec
-1

. The results suggest an easier and more economic inference of this important cosmological pa-

rameter and alternative applications to protons and electrons during chemical reactions. 
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1. INTRODUCTION 

The principle of immanence of the universe developed by 
the late 19

th
 century physicist Ernst Mach indicated that the 

properties of local matter depend on the presence of the re-
mainder of the universe. Stated alternatively the behavior of 
any portion of the universe is determined by all of its parts 
[1]. The corollary to Mach’s principle indicates that the natu-
ral laws governing the largest scale of space-time should be 
intrinsically related to the laws governing the smallest scale 
of space-time. Although experimental support for this inter-
esting assumption has often eluded empirical verification we 
report here an experiment that may support the basic propo-
sition.  

Expansion of the universe is inferred primarily by Hub-
ble’s constant whose estimates have ranged between 50 and 
100 km·s

-1
·MParsec

-1
. When Hubble’s expansion parameter 

(H~10
-18

 s
-1

) is multiplied by a target distance and this veloc-
ity is divided by Planck’s length [(H·d)·PL

-1
], a duration is 

obtained. Assuming a median value of 75 km·s
-1

·MParsec
-1

 
the temporal increments for the standard “wavelengths” or 
diameters of a proton or an electron are 3 ms and 1 ms, re-
spectively. We [2, 3] interpreted these values as the time 
required for the space occupied by the target length, the pro-
ton or electron, to expand one Planck’s length. We have been 
devising an experimental strategy to test this interpretation.  

If Mach’s contentions were correct, then his principle 
should be evident at macro- as well as micro-levels of space  
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and matter. This is relevant to astronomers and physical 
cosmologists, particularly if even a subset of Eddington’s 
approach to conceptualizing the universe has application [4]. 
The inspiration for this research began when pairs of human 
subjects displayed excess correlations when separated by 
distance (~10 m) if they shared the same circular, angularly 
accelerating magnetic fields around their heads. A schematic 
of this experimental paradigm is shown in Fig. (1). Presenta-
tion of light flashes to one person (e.g., “local stimulus) sit-
ting in one room resulted in the emissions of photons as 
measured by a photomultiplier tube (PMT) from the head of 
the other person (e.g., “non-local response”) sitting blind-
folded in another darkened room [5]. The increased output 
was in the order of 10

-11
 W·m

-2
.  

This particular quantity for radiant power density was sa-
lient from a physical chemistry perspective of brain matter. It 
was equivalent to the individual energy of ~2·10

-20
 J [6] per 

action potential from approximately 10
7
 neurons each gener-

ating 10 action potentials, which is approximately the num-
bers of neurons associated with discrete cognitive processes 
[5]. This “excess correlation” only occurred when the light 
was flashed to the person in the other room and specific rota-
tional parameters of the fields were in operation for both 
participants. Stated alternatively the effect was evident when 
the rotation of the magnetic fields displayed increasing fol-
lowed by decreasing angular velocities around the heads of 
the two participants separated by non-traditional distances. A 
similar effect was associated with light flashes to cell cul-
tures containing ~10

6
 melanoma cells. During the same rota-

tional parameters, light flashes to one dish was associated 
with light emissions from the ~10

6
 cells in the other dish 

housed in another room in the dark as long as both dishes 
shared the specific magnetic fields. The estimated energy 
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associated per cell associated with these emissions was cal-
culated to be about 10

-20
 J·s

-1
 [6]. 

To insure the effect was not dependent upon the com-
plexity of living systems, Dotta and Persinger [7] injected 
0.1 cc of hydrogen peroxide into a solution of 3% sodium 
hypochlorite to produce a robust chemilumiscent reaction 
that was detected by the PMT sensor positioned immediately 
below the plate and was visually conspicuous. 

The chemically-induced photon emission was about 100 

fold greater than the background levels (5·10
-11

 W·m
-2

) with 

durations of about 2 s. When both experimenters each in-

jected 0.1 cc of peroxide simultaneously into two different 

dishes of hypochlorite separated by 10 m, there was a “dou-

bling” of the photon emission (Fig. 2) that was not only ob-

vious (that is, not requiring statistical extraction to be dis-

cernable) but comparable to a single injection of 0.2 cc of 

peroxide into one plate only. The effect was clearly evident 

even when the two loci were separated by ~3 km, the longest 

distance tested to date. 

Multiple experiments demonstrated that this doubling ef-

fect, as if the two separate distal locations occupied the same 

space, only occurred when both plates were positioned in the 

center of rotating magnetic fields with decelerating group 

velocities embedded with an increasing frequency modula-

tion pattern after they were first exposed to accelerating 

group velocities containing a decreasing frequency modula-

tion pattern (Fig. 3). Other combinations of the envelope and 

the moving wave pattern were not effective (Fig. 4). Sym-

 

Fig. (1). Diagram of procedure by which the same magnetic field condition was generated in two separate spaces separated by about 10 m. 

The two circular arrays represent the 8 solenoids. The magnetic fields were generated as brief pulses whose durations either increased or 

decreased as the programmable fields were rotated around the solenoids in a counterclockwise direction. The pattern of the magnetic field 

that was generated reflected either a decreasing or increasing frequency or “phase” modulation. See [7] for more details of field patterns.  

 

Fig. (2). Examples of durations of photon emission pulses from local (thin, 1 and 3) and nonlocal+local (wider, 2 and 4) reactant injections 
during optimal experimental conditions. 

 

Fig. (3). Actual shapes of the decreasing frequency modulated field (AD) embedded within the increasing angular group velocity condition 

and the increasing frequency field (DI) embedded within the decreasing angular velocity condition. 
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metrical patterns such as sinusoidal 7 Hz fields were also not 

effective. 

The duration of this doubling effect during simultaneous 
nonlocal+local injections was limited to about 8 min before 
subsequent paired injections produced effects that were not 
different from single injections (Fig. 5). There was also a 
non-linear relationship [6] between the duration of the ante-
cedent condition (group velocity accelerating and embedded 
wave form with slowing frequency modulation) and the oc-
currence of the effect. In our very reliable experiments com-
pleted over the duration of a year, the point duration was 
always 1 ms.  

In the present experiments reported here we examined 
systematically each integer point duration from 1 ms to 10 
ms. According to (H·d) ·PL

-1
 there should be two peaks in the 

occurrence of the “photon doubling”, 1 ms associated with 
the classical electron diameter and 3 ms associated with the 
proton wavelength. Because the chemiluminecent reactions 
occurred in water traditional interpretations indicate that both 
protons and electrons would be more or less equally in-
volved. We predicted the photon emissions during the non-
local+local injections of reactant should display the “dou-
bling” with either 1 ms or 3 ms point durations while for all 
other point durations (particularly 2 ms) the local+nonlocal 
responses should not differ from those of local injections. 

 

Fig. (4). Net increases in the photon spike durations during nonlocal+local simultaneous injections during the optimal procedure (DI field 
presentation). 

 

Fig. (5). Durations of the AD (accelerating group velocity embedded within a decreasing angular velocity) condition required to produce the 

“double photon” effect during the DI condition. Vertical bars indicate ± 1 standard deviations. 
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2. METHODS AND MATERIALS 

The paradigm in the present study is shown in Fig. (1) 
and was the same equipment utilized in the human brain and 
cell studies [5]. The details of our exposure procedures have 
been published elsewhere [7]. Essentially, two identical ar-
rangements of 8 pairs of solenoids arranged in a circle (~60 
cm circumference) were placed in two separate rooms sepa-
rated by ~10 m. Each of the 8 pairs of solenoids were housed 
in plastic canisters and distributed equally (45 deg) around 
the circle. The plates, each containing 6 cc of the hypochlo-
rite solutions, were placed in the center of each ring of sole-
noids. For the plate that was placed above the PMT sensor 
which was surrounded by one of the circular arrays of sole-
noids but covered with several layers of thick cloth to mini-
mize light interference, the hydrogen peroxide was delivered 
in 0.1 cc quantities from a 1 cc syringe through intramedic 
tubing. For the other plate in the other room (which was also 
an acoustic-chamber and Faraday cage) the 0.1 cc of hydro-
gen peroxide was injected from a 1 cc syringe. 

We followed the optimal protocol that produced the 
“photon doubling” effect in the previous studies. During the 
first 6 min both plates were exposed continuously to the ac-
celerating group velocity embedded with a decreasing fre-
quency modulation field. The acceleration was produced by 
decreasing the field duration (AD configuration) at each so-
lenoid by 2 ms from the base duration of 20 ms. Hence the 
duration of the field at the last solenoid was 6 ms, before it 
began again at 20 ms. On the other hand the decreasing 
group velocity contained the increasing frequency modulated 
pattern (DI configuration) and was created by adding 2 ms at 
each solenoid from the base duration of 20 ms. As a result, 
the duration of the field at the 8

th
 solenoid was 34 ms. The 

fields were generated from custom constructed DOS-based 
programmable software that converted a column of numbers 
between 0 and 256 to voltages between -5 V and +5 V 
(127=0 V) that were controlled by the same IBM 286 com-
puter. (In our distal experiments, at 3 km, the configurations 
were controlled by two different IBM 286 computers whose 
initiation was synchronized by electronic stop watches). 

The discrete voltages were transmitted to custom-
constructed digital-to-analogue converters before being de-
livered to each pair of solenoids within the circular array in 
each room. The duration of the field at each set of solenoids 
and the rate of change, e.g., +2 or -2 ms was also controlled 
by the software and by circuitry described in U.S. Patent 
6,312,376 B1: Nov. 6, 2001 and Canadian Patent No. 
2213296. During the subsequent 18 min after the initiation of 
the first phase 0.1 cc of hydrogen peroxide was injected into 
the dish over the PMT sensor at the beginning of every odd 
minute while 0.1 cc was injected into each of the two dishes 
simultaneously every even minute by two different experi-
menters. The synchronization was insured by coupled digital 
stop watches on each experimenter’s cell phone. The dura-
tion of each injection was practiced to 2 s (± 0.1 s). The area 
under the curve for each single and “double injection” event 
was calculated from the digital data from the IBM laptop that 
was employed to measure the photon emissions through a 
voltmeter. This was completed by summing the number of 
units that deviated by more than 10 units above the back-
ground baseline before the return to baseline. These values 

were correlated >0.90 with the calculated area under the 
curve of the spike and were selected for convenience. 

We applied our standard protocol which produced the 
maximum “photon doubling” effect for the 1 msec point 
durations. This protocol involved local injections 1, 3, and 5 
min and local+nonlocal injections at 2, 4, and 6 min after the 
beginning of the exposures to the accelerating group velocity 
embedded with decreasing frequency modulated field. The 
decelerating group velocity embedded with an increasing 
frequency modulated field was then begun and continued for 
the next 10 min. Local injections were given at 9, 11, 13, 15 
and 17 min while the nonlocal+local (simultaneous) injec-
tions were given at 10, 12, 14, 16 and 18 min. Previous ex-
periments indicated that “photon doubling” effect was evi-
dent at 10 min and was no longer present after ~18 min, i.e., 
a net duration of ~ 8 min [7]. 

 The means and standard deviations for the net differ-
ences between the durations of the photon spikes for nonlo-
cal+local injections subtracted from the local only injections 
were obtained for the 3 pairs of responses during the first 6 
minutes (accelerating group velocity, decreasing frequency 
modulation circular magnetic fields) and for the 5 pairs of 
local and nonlocal+local injections for the subsequent 10 to 
18 min (decelerating group velocity, increasing frequency 
modulation circular magnetic fields). We completed tripli-
cates for the 1, 2, and 3 ms point durations to insure reliabil-
ity (15 trials for each point duration for the decelerating 
group velocity trials) and one replicate (5 trials) for the 4 
through 10 ms point durations because there was no evi-
dence of any effect for any of them. The “0” point duration, 
that is the port time of the computer (~200 s), was also in-
cluded.  

There were a total of 18 experimenters on 18 different 
days over a two month period. The magnetic field strengths, 
as measured by a standard power meter, registered a peak of 
1.9 T in the center of the rings of solenoids for all point 
durations. The average field strengths ranged between 1.0 
and 1.2 T for all point durations. 

3. RESULTS AND DISCUSSION 

The results were clear and conspicuous as shown in Fig. 
(6). The only point durations that were associated clearly 
with the “photon doubling” effect were 1 ms and 3 ms. The 
absence of any robust effect with the 2 ms duration supports 
the interpretation that the phenomena are discrete and not 
artifacts of subtle changes in field strengths associated with 
the different durations. In fact there was no appreciable dif-
ference in averaged field strengths for the different point 
durations. 

If 3 ms durations are associated with the expansion of the 
proton length by one Planck’s length, then effects upon 
membranes which are strongly dependent upon correlative 
proton channels and hydronium ions [8] within water might 
be expected. On the other hand for the present study, both 
protons (in the water) and electrons (orbital “shell” shifts) 
would have both been involved with the chemoluminescent 
reaction. The source of the photon emissions from the H2O2 
+ NaClO, resulting in H20 + NaCl +O2 or more precisely 
HOOH + OCl

-
  

1
O2 is the excited singlet oxygen. 
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We suggest that this model may be useful for pursuing 
the non-intuitive solutions for the boundaries of [(H·d) ·PL

-1
]. 

If the estimated width of the universe (10
26

 m or inverse 
Lambda, the cosmological constant) is employed for dis-

tance, then the time required for the space of the entire uni-
verse to expand one Planck’s length would be ~Planck’s 
time or the base frequency of the Zwitterbewegung, that is, 
the equivalent of one period of the zero point fluctuation [9]. 
If Planck’s length was employed as the distance, then the 
time required to expand one Planck’s length would be about 
10

17
 s, which is within the order of magnitude of the age of 

the universe. In other words the time required for the uni-
verse to jump one Planck’s length is Planck’s time while the 
time required for one Planck’s length to jump one Planck’s 
length is the age of the universe [2]. Such apparently coun-
terintuitive results at the boundary for maximum and mini-
mum values may be required to accommodate some Casimir 
solutions [3] and holographic considerations. 

By far the most important practical application of this re-
sult is the possibility for a local inference of measurement 
for Hubble’s constant which has been employed in many 
models. In the past its value has ranged between 50 and 100 
km·s

-1
·MParsec

-1
 with the equivalent parameters between 1.6 

and 3.2·10
-18

 s
-1

. Our present software permitted only inte-
gers to determine the point durations of the frequency-
modulated (and crudely phase-modulated) magnetic fields 
within the envelopes (group velocities) that were rotated 
with increasing or decreasing angular velocities around the 
reactions. If we assumed these integers were the most accu-
rate then the solution for both proton and electron parameters 
would indicate Hubble’s constant would be ~74.8 km·s

-

1
·MParsec

-1
. Programming of intermittent values for point 

durations and more rapid sampling of the photon emissions 

might allow more precise estimations of Hubble’s parameter 
locally as well as its potential fluctuations over real time. If 
the principle upon which these observations is valid, the im-
plications for the foundations of physics could be profound. 
Because the equipment is easy to construct and the experi-
ments are quickly executed replication by other laboratories 
will be the ultimate test of the degree to which our results 
here generalize to other locations. 

4. CONCLUSION 

Mach’s principle of immanence of the universe indicates 

that the properties of local matter should reflect the entire 

universe. Recent measurements of conspicuous increases in 

the duration of photon emissions from electromagnetically-

yoked chemical reactions separated by a significant distance 

when both loci share specific patterns of angularly accelerat-

ing magnetic fields may be a support of this proposition. The 

specific point durations for the optimal photon enhancing 

effect were the same values that were predicted from the 

theoretical expansion of a proton or electron according to the 

Hubble parameter. We suggest that this local effect reflects 

the universal laws that also govern much larger space. 

CONFLICT OF INTEREST 

The authors confirm that this article content has no con-
flicts of interest. 

ACKNOWLEDGEMENTS 

We thank Dr. Ed. Bosarge, Jr., CEO of Capital Tech-
nologies, Inc. for financial support. 

 

Fig. (6). Net increases in photon emissions during the nonlocal+local injections (the “photon doubling effect”) as a function of the point du-

ration of each value that generated the magnetic field sequence. Vertical bars indicate ± 1 standard deviations. 
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