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ABSTRACT 
Since October 2007, we have been conducting rigorous scientific experiments to elucidate 
the so-called “pyramid power”. The experiments use a pyramidal structure (PS). In order to 
detect the PS effects, a biosensor is made from cucumber fruit sections and the released vo-
latile components are analyzed as gas concentration. We reported the phenomenon of en-
tanglement between biosensors in part IV of the paper series, Potential Power of the Pyra-
midal Structure. The entanglement affected the gas concentration of the biosensors 8 m 
away, but not the biosensors at the PS apex. In this paper, we report another characteristic 
of the entanglement. The results and our conclusion are as follows. Result 1: The periodicity 
of diurnal variation in gas concentration changed with entanglement. Result 2: As a result of 
analyzing the gas concentration data separately for the four seasons of winter, spring, 
summer, and autumn, the seasonal dependence of the periodicity of diurnal variation due to 
entanglement was clarified. Conclusion: We reaffirmed the existence of the entanglement 
between biosensors due to the pyramid effects by a phenomenon different from Part IV of 
the paper series, Potential Power of the Pyramidal Structure. We expect that our research 
results will be widely accepted in the future and will become the foundation for a new re-
search field in science, with a wide range of applications. 

 

1. INTRODUCTION 
Research on the so-called “pyramid power” began in the late 1930s [1]. However, since pyramid pow-

er has been regarded as having no scientific basis, there have been very few scientific research papers pub-
lished in academic journals regarding pyramid power [2, 3]. Since October 2007, we have been conducting 
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rigorous scientific experiments and analyses on the unexplained force of a pyramidal structure (PS), that 
is, the pyramid power. So far, we have reported the research results as ten original papers [4-13], three 
comprehensive reports [14-16], and one book chapter [17]. Their important research results are summa-
rized below. 

1) From the test subject meditating in the PS, we experimentally demonstrated the pyramid effects 
affecting the biosensors at the PS apex [4]. 

2) We discovered a delayed pyramid effect after the test subject meditated in the PS. The pyramid ef-
fects could be detected for more than a dozen days after meditation [5]. 

3) By identifying the conditions for the pyramid effects to occur, we concluded that the PS was an 
energy converter [6]. 

4) We found that the PS captured the unconsciousness of the test subject more than 6 km away and 
affected the biosensors at the PS apex [9]. 

5) We experimentally revealed the existence of a potential power, pyramid power, of the PS [10]. 
6) Due to the potential power of the PS, we showed that the pyramid effects on the biosensors placed 

in two layers on the PS apex were greater in the upper layer than in the lower layer [11]. 
7) We discovered a seasonally fluctuating pyramid effects and a non-seasonally fluctuating pyramid 

effects [12]. 
8) We found entanglement between biosensors due to the pyramid effects [13]. 
9) We showed that the diurnal variation of the gas concentration emitted from the biosensors was pe-

riodic [7, 8]. 
From these experimental results, we have classified the pyramid effects by the PS into the i) the effects 

produced by the power (potential power, pyramid power) of the PS itself; and ii) the pyramid effects 
caused by the influence of the test subject meditating inside the PS. Regarding (i), we have clarified four 
results so far. 1) The potential power of the PS affected the biosensors placed at the PS apex. Specifically, 
we divided the experimental data (n = 468) obtained throughout the year into two periods, using the 
spring equinox and the autumn equinox, and the pyramid effects (psi index) of each period were com-
pared. As a result, p = 6.0 × 10−3, a statistically significant result, was obtained (Welch’s t-test, two-tails, the 
same applies to the p value hereafter) [10]. 2) The pyramid effects on the biosensors placed in two layers at 
the PS apex were different between the lower and upper layers. The psi index Ψ, which represents the py-
ramid effects, was negative, Ψ = −3.01, for the lower biosensors and positive, Ψ = 5.52, for the upper bio-
sensors. Comparing the pyramid effects in the lower and upper layers, we obtained p = 4.0 × 10−7 which 
was statistically highly significant [11]. 3) As a result of analyzing the annual data by dividing them ac-
cording to winter, spring, summer, and autumn, there were two types of pyramid effects, one that changed 
seasonally and the other that did not change seasonally. When comparing winter and summer, for the type 
that changed with the season, p = 1.8 × 10−3 was obtained which was statistically significant [12]. 4) When 
pyramid effects on the biosensors were analyzed by the gas concentration only, without using the psi in-
dex, we found entanglement between biosensors, which was not observed when using the psi index (the 
present discussion section gives the reason for this). Specifically, the biosensors placed at the PS apex, i.e. 
experimental samples, were affected by the potential power of the PS, and as a result, the gas concentration 
of the biosensors at the calibration control point, i.e. control samples, were affected. We also clarified that 
the magnitude of the influence of entanglement changed depending on the season [13]. 

The purpose of this paper is to report another phenomenon caused by the entanglement between 
biosensors due to the pyramid effects. In previous papers [7, 8], we reported that the diurnal variation of 
the gas concentration emitted from the biosensors placed at the calibration control point shows periodici-
ty. We also clarified that there are two types of diurnal fluctuations in gas concentration, one cycle and 
four cycles per 24 hours, respectively. In the analysis results of this paper, the periodicity of the diurnal 
variation of the gas concentration was reproduced, and there was another periodicity. Furthermore, we 
found that the periodicity of diurnal fluctuations in gas concentration was changed by the entanglement 
due to the pyramid effects. And, as a result of analyzing the data by dividing it into four seasons, we clari-
fied that the periodicity of diurnal variation due to entanglement depends on the season. 
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2. EXPERIMENT AND ANALYSIS METHOD 
2.1. Pyramidal Structure: PS 

Figure 1(a) shows the PS used. It is a square pyramid with a height of 107 cm, a ridgeline length of 
170 cm and a base length of 188 cm. The tilt angle between the bottom and the side of the PS is 49.1˚ and 
the base is raised 73 cm from the floor. The frame was made of four aluminum pipes (2 cm diameter, 0.36 
cm thick pipe wall), the top ends of which were connected. The bottom ends of each pipe were placed at 
the four corners of a square (188 cm on each side) made with four aluminum L angles. The four aluminum 
pipes were not electrically connected to the L angles, and they were not electrically grounded. The four 
sides of the PS were made of 1 cm thick polystyrene boards, which were not grounded. A 0.03 cm thick 
aluminum plate with a Sierpinski triangle fractal pattern is attached to the four sides of the PS. The four 
aluminum pipes were electrically connected to the aluminum plates on all the sides, but since the pipes 
were not grounded, the aluminum plates were not either. Inside the PS, a transparent acrylic (0.5 cm thick) 
dome (85 cm diameter, 66.5 cm high) with a spherical shell shape was placed. The lower portion of the 
sphere had been removed where the diameter of the sphere cross-section was 68.1 cm. The dome was sit-
ting on a wooden square board (99 cm × 99 cm, 3 cm thick) with a 70 cm diameter hole in the center that 
allowed the test subject to insert his head and upper body into the dome space. The bottom surface of the 
board was held at a height of 85 cm by four tripods. The dome was designed in such a way that the test 
subject’s voice resonated inside. At the top of the PS, a Faraday cage for electrostatic shielding of the bio-
sensors is placed. Since the PS shown in Figure 1(a) was installed in the laboratory on November 24, 2009, 
the experiments have been continued without changing the installation state in any way. The laboratory is 
located at 140.1040 degrees east longitude and 35.6399 degrees north latitude. 
 

 
Figure 1. The pyramidal structure (PS) used and installation conditions of the biosensors. (a) The 
PS. (b) Left: Biosensors prepared for SCAT application. Right: Placement of samples at the PS apex 
and calibration control point. (c) Schematic diagrams showing side views of placement of samples at 
the PS apex and calibration control point. 
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2.2. Biosensors 

We used biosensors made by cutting the cucumber fruit, Cucumis sativus, to verify the pyramid ef-
fects of the PS. The biosensors were placed at the PS apex and the calibration control point for 30 minutes, 
and the volatile components were measured, as gas concentration released from the affected biosensors at 
each location. As shown in Figure 1(b), uniform biosensors were prepared from four cucumbers, and four 
sets of pairs were prepared so that the simultaneous calibration technique, SCAT, could be applied [18]. 
The experimental sample GE and the control sample GC were pairs, the upper surface of the GE and GC cu-
cumber sections placed on the Petri dishes was the same cut surface, but the direction of the axes was dif-
ferent. The direction of the upper surface of the cucumber sections placed on the Petri dish was defined as 
the direction from the lower surface in contact with the Petri dish to the upper surface. At this time, the 
upper surface of the section placed on the GE was in the same direction as the growth axis of the cucumber. 
In addition, the upper surface of the section placed on the GC was in the direction opposite to the growth 
axis. The growth axis of the cucumber was the direction from the vine side to the flower side of the cu-
cumber fruit. We reported previously that the gas concentration differs depending on the direction of the 
cut surface, and GE < GC [8]. As shown in Figure 1(c), GE1 and GE2 were placed in two layers at the PS 
apex, and GC1, GC2, GE3, GE4, GC3, GC4 were placed in two layers at the calibration control point 8.0 m away 
from the PS. The difference in height between the two layers was 2.0 cm. After 30 minutes, the biosensors 
were stored in a closed container with a capacity of 2.2 liters for 24 - 48 hours after removing the lid of the 
Petri dish. After storage, the gas concentration was measured using a gas detector tube and an ethyl acetate 
detector tube (141 L: Gastech, Japan) and gas sampling pump (GV-100: Gastech). We prepared eight bio-
sensors from four cucumbers in one experiment, while another experiment used another four cucumbers 
to prepare the biosensors. We have used more than 15,000 cucumbers in previous experiments. 

2.3. Periodic Approximation Curve of Gas Concentration 

In previous papers [7, 8], we clarified that the diurnal variation of the gas concentration emitted from 
the biosensors placed at the calibration control point shows periodicity. In this paper, we attempted to 
analyze not only the biosensors placed at the calibration control point but also the periodicity of the diur-
nal variation of the biosensors placed at the PS apex. In order to verify whether the diurnal variation of gas 
concentration has periodicity, we considered a periodic approximation curve as shown in Equation (1). 

( ) ( ) ( )2 2
2 2

sin 2 cos 2 sin 2 , arcsin .cy a b xN c xN a b c xN
b c

φ φ
 

= + π + π = + + π + =   + 
      (1) 

Here, y represents the gas concentration. x represents the time, and the time from 0:00 to 24:00 is 
represented by the value corresponding to the numerical value 0 to 1. The reason for this is that we as-
sumed that the gas concentration value and the phase of the periodic curve change so as to match every 24 
hours. N is the number of cycles per 24 hours, and N is an integer value from 1 to 24. Equation (1) 
represents a periodic approximation curve with 1 cycle per 24 hours when N = 1, and an approximation 
curve with 24 cycles per 24 hours when N = 24. The a, b, c are constants and π is pi (3.1415). For each val-
ue of N from 1 to 24, we found a periodic approximation curve of the gas concentration and determined 
the constants a, b, and c. After that, the correlation coefficient between the gas concentration and the pe-
riodic approximation curve was calculated. As a result, if the correlation coefficient was 0.2 or more and 
the significance of the correlation coefficient was satisfied, we could show that the diurnal variation of the 
gas concentration changes periodically. 

3. EXPERIMENTAL AND ANALYSIS RESULTS 
Figure 2(a) plots results of experiments conducted between 2010 and 2017 excluding the influence of 

the test subject, and the total number of data n = 468. The gas concentrations (GE1 + GE2)/2 and (GC1 + 
GC2)/2 were plotted with the horizontal axis as time, from 0:00 to 24:00. The time shown here refers to the  
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Figure 2. Concentration of volatile components released from the biosensors, as gas concentration. 
(a) Distribution of gas concentration between 0:00 and 24:00, the number of data n = 468. The filled 
red square: (GE1 + GE2)/2. The open dark red triangle: (GC1 + GC2)/2. (b) Average gas concentration of 
(GE1 + GE2)/2 and (GC1 + GC2)/2. The error bar is the standard error, SE. 
 
time when the biosensors were placed at the PS apex and the calibration control point. Each filled red 
square is the average gas concentration (GE1 + GE2)/2 of the experimental samples placed in two layers at 
the PS apex, and each open dark red triangle is the average gas concentration (GC1 + GC2)/2 of the control 
samples placed in two layers at the calibration control point. Figure 2(b) gives the average values of all the 
data of (GE1 + GE2)/2 and (GC1 + GC2)/2. No significant difference was detected when comparing the aver-
ages of all the data (p = 0.400). However, the tendency of (GE1 + GE2)/2 < (GC1 + GC2)/2 was seen.  

Figure 3(a) plots experimental results excluding the influence of the test subject as in Figure 2(a) and 
it shows the gas concentrations (GE3 + GE4)/2 and (GC3 + GC4)/2. Each open blue square is the average gas 
concentration (GE3 + GE4)/2 of the experimental samples placed in two layers at the calibration control 
point, and each open dark blue triangle is the average gas concentration (GC3 + GC4)/2 of the control sam-
ples placed in two layers at the calibration control point. Figure 3(b) gives the average values of all the da-
ta of (GE3 + GE4)/2 and (GC3 + GC4)/2. No significant difference was detected when comparing the averages 
of all the data (p = 0.378). However, the tendency of (GE3 + GE4)/2 < (GC3 + GC4)/2 was seen. The tendency 
for (GE3 + GE4)/2 < (GC3 + GC4)/2 in the experimental sample and the control sample placed at the calibra-
tion control point was reported before [8] and there was 5% statistical significance (p = 0.049, n = 1817). 
We considered the reason why the gas concentration differs between the experimental samples and the 
control samples to be that the direction of the cut surface of the cucumber was different. We expected that 
the reason why the significant difference could not be detected in Figure 3(b) was that the number of data 
was small. From the results of Figure 2(b), when comparing the experimental samples at the PS apex and 
the control samples at the calibration control point, we found that the gas concentration of the control 
samples was higher than that of the experimental samples. This meant that there was no significant differ-
ence between (GE1 + GE2)/2 and (GE3 + GE4)/2 even if the potential power of the PS affected the experimental  
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Figure 3. Concentration of volatile components released from the biosensors, as gas concentration. 
(a) Distribution of gas concentration between 0:00 and 24:00, the number of data n = 468. The open 
blue square: (GE3 + GE4)/2. The open dark blue triangle: (GC3 + GC4)/2. (b) Average gas concentration 
of (GE3 + GE4)/2 and (GC3 + GC4)/2. The error bar is the standard error, SE. 
 
samples at the PS apex. However, in our earlier paper [11], we clarified that the change in gas concentra-
tion was qualitatively different between the experimental samples at the PS apex and the experimental 
samples at the calibration control point when the lower and upper stages stacked in two layers were treated 
separately.  

Figure 4 replots the average gas concentrations shown in Figure 2(b) and Figure 3(b) together, 
where each filled red square is (GE1 + GE2)/2, each open blue square is (GE3 + GE4)/2, each open dark red 
triangle is (GC1 + GC2)/2, and each open dark blue triangle is the result of (GC3 + GC4)/2. The squares are 
experimental samples and the triangles, control samples. No significant difference could be detected be-
tween the average values of the four points, but we saw that the gas concentrations of the control samples 
were higher than those of the experimental samples. In addition, the average values of (GE1 + GE2)/2 and 
(GE3 + GE4)/2 of the experimental sample were almost the same. From this, we found that the pyramid ef-
fects of the PS apex could not be detected by simply comparing the average gas concentrations of the expe-
rimental samples of the PS apex and the experimental samples of the calibration control point.  

Figure 5 shows the correlation coefficient between the gas concentrations shown in Figure 2(a) and 
Figure 3(a) and the periodic approximation curve of the gas concentration calculated using Equation (1). 
In this paper, in order to analyze the periodicity of the diurnal variation of the gas concentration emitted 
from the biosensors of the PS apex and the calibration control point, we considered only the case where 
the number of cycles per 24 hours is an integer. The horizontal axis of Figures 5(a)-(d) is the number of 
cycles, N per 24 hours, and the value of N is an integer from 1 to 24. When N = 1, the correlation coeffi-
cient between the periodic approximation curve with one cycle of 24 hours and the gas concentration is 
shown and when N = 24, the correlation coefficient between the periodic approximation curve with one 
cycle of 1 hour and the gas concentration is shown. It is possible to analyze when N is 25 or more, but  
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Figure 4. Average gas concentrations emitted from the biosensors. The error bar is the standard er-
ror, SE. 
 

 
Figure 5. Correlation coefficient between gas concentration and periodic approximation curve. (a) 
(GE1 + GE2)/2. (b) (GE3 + GE4)/2. (c) (GC1 + GC2)/2. (d) (GC3 + GC4)/2. The horizontal axis N is the 
number of cycles per 24 hours. The broken lines in the figure are the degree of significance of the 
correlation coefficient: when the number of data was n = 468, the dashed red value was 0.203 and p = 
10−5, the dashed green value was 0.178 and p = 10−4, and the dashed blue value was 0.152 and p = 
10−3. 
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since the time resolution in our experimental method was about 30 minutes, the analysis was performed 
here with the number of cycles N per 24 hours as an integer of 1 to 24. The broken lines in the figure show 
the degree of significance of the correlation coefficient depending on the number of data. When the num-
ber of data was n = 468, the dashed red value was 0.203 and p = 10−5, the dashed green value was 0.178 and 
p = 10−4, and the dashed blue value was 0.152 and p = 10−3. In addition, it is generally considered that there 
is a correlation if the absolute value of the correlation coefficient is 0.2 or more.  

Five items could be understood from Figure 5. 1) In Figure 5(a), Figure 5(b) and Figure 5(d), when 
N = 1, the p-value was p < 10−3, but in Figure 5(c), p > 10−3. 2) In Figure 5(a) and Figure 5(b) of the ex-
perimental samples, the N dependence of the correlation coefficient was relatively similar. From this, in 
the experimental samples, no significant difference was observed in the periodicity of the diurnal variation 
between the PS apex and the calibration control point. 3) In Figure 5(a), Figure 5(b) and Figure 5(d), it 
seemed that there was a certain peak even at N = 4, but in Figure 5(c), there was no peak at N = 4. 4) Since 
Figure 5(b) and Figure 5(d) show pairs placed at the calibration control points, the N dependence of the 
correlation coefficient was considered to be the same, but there were differences. We considered the rea-
son to be that the orientation of the axis of the cut surface of the biosensors was different. 5) The peaks for 
N = 1, 4 in Figure 5(b) and Figure 5(d) corresponded to the results reported previously [8]. However, in 
[8], all experimental data for the period between 2010 and 2017 were analyzed. These data included both 
the results of the experiment excluding the influence of the test subject and the results of the experiment 
not excluding this influence. From (1)-(5), we concluded that only Figure 5(c), which was the results of 
analyzing (GC1 + GC2)/2 in Figure 5, exhibited a different change from the others. We suspected this was 
because (GC1 + GC2)/2 is the pair to (GE1 + GE2)/2, and (GE1 + GE2)/2 was affected by the potential power of 
the PS. We pointed out the existence of an entanglement between the pair (GE1 + GE2)/2 and (GC1 + GC2)/2 
in an earlier paper [13]. We believed from the present results that this entanglement affected the periodic-
ity of diurnal fluctuations in gas concentration. 

Next, the annual data (n = 468) were analyzed by dividing them into the four seasons of winter, 
spring, summer, and autumn. Then, the relationship between seasonal changes in periodic diurnal fluctua-
tions and entanglement was examined in detail. Table 1 summarizes the classification of the four seasons 
and the number of data for each. 

Figures 6-9 show the correlation coefficient between the gas concentration in each season and the pe-
riodic approximation curve. 
 
Table 1. Definitions for the classifications of winter, spring, summer and autumn and the number of 
data. 

Classification Season Period 
Number 
of data 

WTR winter 
from the winter solstice to the day 

before the spring equinox 
from 12/22 to 3/20 84 

SPR spring 
from the spring equinox to the day 

before the summer solstice 
from 3/21 to 6/20 108 

SMR summer 
from the summer solstice to the day 

before the autumn equinox 
from 6/21 to 9/22 144 

AUT autumn 
from the autumn equinox to the day 

before the winter solstice 
from 9/23 to 12/21 132 

https://doi.org/10.4236/ns.2021.1312046


 

 

https://doi.org/10.4236/ns.2021.1312046 531 Natural Science 
 

 
Figure 6. Correlation coefficient between gas concentration and periodic approximation curve in 
winter. (a) (GE1 + GE2)/2. (b) (GE3 + GE4)/2. (c) (GC1 + GC2)/2. (d) (GC3 + GC4)/2. The horizontal axis N 
is the number of cycles per 24 hours. The broken lines in the figure are the degree of significance of 
the correlation coefficient: when the number of data was n = 84, the dashed green value was 0.412 
and p = 10−4, the dashed blue value was 0.352 and p = 10−3, and the dashed black value was 0.279 and 
p = 10−2. 
 

 
Figure 7. Correlation coefficient between gas concentration and periodic approximation curve in 
spring. (a) (GE1 + GE2)/2. (b) (GE3 + GE4)/2. (c) (GC1 + GC2)/2. (d) (GC3 + GC4)/2. The horizontal axis N 
is the number of cycles per 24 hours. The broken lines in the figure are the degree of significance of 
the correlation coefficient: when the number of data was n = 108, the dashed green value was 0.366 
and p = 10−4, the dashed blue value was 0.312 and p = 10−3, and the dashed black value was 0.247 and 
p = 10−2. 
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Figure 8. Correlation coefficient between gas concentration and periodic approximation curve in 
summer. (a) (GE1 + GE2)/2. (b) (GE3 + GE4)/2. (c) (GC1 + GC2)/2. (d) (GC3 + GC4)/2. The horizontal axis 
N is the number of cycles per 24 hours. The broken lines in the figure are the degree of significance 
of the correlation coefficient: when the number of data was n = 144, the dashed green value was 
0.319 and p = 10−4, the dashed blue value was 0.271 and p = 10−3, and the dashed black value was 
0.214 and p = 10−2. 
 

 
Figure 9. Correlation coefficient between gas concentration and periodic approximation curve in 
autumn. (a) (GE1 + GE2)/2. (b) (GE3 + GE4)/2. (c) (GC1 + GC2)/2. (d) (GC3 + GC4)/2. The horizontal axis 
N is the number of cycles per 24 hours. The broken lines in the figure are the degree of significance 
of the correlation coefficient: when the number of data was n = 132, the dashed green value was 
0.333 and p = 10−4, the dashed blue value was 0.283 and p = 10−3, and the dashed black value was 
0.223 and p = 10−2. 
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Figures 6(a)-(d) show the correlation coefficient between the gas concentration of the winter data (n 
= 84) and the periodic approximation curve. The horizontal axis is the number of cycles N per 24 hours 
and is an integer from 1 to 24. Figures 6(a)-(d) are the results of (GE1 + GE2)/2, (GE3 + GE4)/2, (GC1 + 
GC2)/2, and (GC3 + GC4)/2 respectively. The dashed line in the figure is the degree of significance of the 
correlation coefficient. When the number of data was n = 84, the dashed green value was 0.412 and p = 
10−4, the dashed blue value was 0.352 and p = 10−3, and the dashed black value was 0.279 and p = 10−2. In 
all cases, we saw that the correlation coefficient had the maximum value when N = 3. Next, when N = 1, 
the correlation coefficient was large; however, only in Figure 6(c) was the correlation coefficient less than 
0.2, which was different from the others. 

Figures 7(a)-(d) show the correlation coefficient between the gas concentration of the spring data (n 
= 108) and the periodic approximation curve. Figures 7(a)-(d) are the results of (GE1 + GE2)/2, (GE3 + 
GE4)/2, (GC1 + GC2)/2, (GC3 + GC4)/2 respectively. The dashed line in the figure is the degree of significance 
of the correlation coefficient. When the number of data was n = 108, the dashed green value was 0.366 and 
p = 10−4, the dashed blue value was 0.312 and p = 10−3, and the dashed black value was 0.247 and p = 10−2. 
In all cases, we saw that the correlation coefficient had the maximum value when N = 4. Next, the change 
from N = 1 to N = 3 was qualitatively different only in Figure 7(c).  

Figures 8(a)-(d) show the correlation coefficient between the gas concentration of the summer data 
(n = 144) and the periodic approximation curve. Figures 8(a)-(d) are the results of (GE1 + GE2)/2, (GE3 + 
GE4)/2, (GC1 + GC2)/2, (GC3 + GC4)/2 respectively. The dashed line in the figure is the degree of significance 
of the correlation coefficient. When the number of data was n = 144, the dashed green value was 0.319 and 
p = 10−4, the dashed blue value was 0.271 and p = 10−3, and the dashed black value was 0.214 and p = 10−2. 
In all cases, we saw that the correlation coefficient had the maximum value when N = 1. Next, when N = 
15, only Figure 8(c) had a correlation coefficient of more than 0.2, which was significant and unlike the 
others. 

Figures 9(a)-(d) show the correlation coefficient between the gas concentration of the summer data 
(n = 132) and the periodic approximation curve. Figures 9(a)-(d) are the results of (GE1 + GE2)/2, (GE3 + 
GE4)/2, (GC1 + GC2)/2, (GC3 + GC4)/2 respectively. The dashed line in the figure is the degree of significance 
of the correlation coefficient. When the number of data was n = 132, the dashed green value was 0.333 and 
p = 10−4, the dashed blue value was 0.283 and p = 10−3, and the dashed black value was 0.223 and p = 10−2. 
In all cases, we saw that the changes were qualitatively the same. 

Figures 10(a)-(d) are the results from analyzing seasonal changes focusing on a specific number of 
cycles N, N = 1, 3, 4, and 15, respectively. The horizontal axis is the period shown in Table 1 and 
represents from winter to autumn. The features of the four graphs are summarized below. 

When N = 1, Figure 10(a): 1) In winter, the correlation coefficient was 0.2 or less only for (GC1 + 
GC2)/2, and 0.2 or more for the others. 2) In spring, the correlation coefficient of (GC1 + GC2)/2 was the 
largest, and the difference from the value of the pair (GE1 + GE2)/2 was large. 3) From summer to autumn, 
the correlation coefficient of the pair (GE3 + GE4)/2 and (GC3 + GC4)/2 decreased. However, the pair (GE1 + 
GE2)/2 and (GC1 + GC2)/2 showed the opposite change, and the difference between (GE1 + GE2)/2 and (GC1 + 
GC2)/2 was large in autumn. 4) The correlation coefficient had a minimum value of 0.2 or less in spring 
and a maximum value of 0.2 or more in summer or autumn. 

When N = 3, Figure 10(b): 1) The correlation coefficient of the pair (GE3 + GE4)/2 and (GC3 + GC4)/2 
changed similarly throughout the seasons. However, the pair (GE1 + GE2)/2 and (GC1 + GC2)/2 had a differ-
ence in summer. 2) In winter, the correlation coefficient was the maximum in all cases, and the correlation 
coefficient was 0.2 or more. 3) From spring to autumn, the pair (GE1 + GE2)/2 and (GC1 + GC2)/2 both 
showed a convex shape correlation coefficient, while the pair (GE3 + GE4)/2 and (GC3 + GC4)/2 both showed 
a concave shape correlation coefficient; there was a difference in the change between the pairs.  

When N = 4, Figure 10(c): 1) The pair (GE1 + GE2)/2 and (GC1 + GC2)/2 showed almost equal changes, 
and no peculiarity for (GC1 + GC2)/2 was seen. 2) In spring, the correlation coefficient was the maximum in 
all cases, and the correlation coefficient was 0.2 or more. 3) From summer to autumn, there was a differ-
ence between the pair (GE1 + GE2)/2 and (GC1 + GC2)/2 and the pair (GE3 + GE4)/2 and (GC3 + GC4)/2. 
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Figure 10. Seasonal change in correlation coefficient. (a) N = 1. (b) N = 3. (c) N = 4. (d) N = 15. The 
filled red square: (GE1 + GE2)/2. The open blue square: (GE3 + GE4)/2. The open dark red triangle: (GC1 
+ GC2)/2. The open dark blue triangle: (GC3 + GC4)/2. 
 

When N = 15, Figure 10(d): 1) In summer, only (GC1 + GC2)/2 had a correlation coefficient of 0.2 or 
more. 2) Differences in change were seen between the experimental and the control samples. There were 
no other distinct features. 

4. DISCUSSION 
There was entanglement between the experimental and control samples of the biosensors made from 

cucumber fruit sections. This entanglement was found to be due to the abnormal reaction of the gas con-
centrations of the control samples GC1 and GC2 at the calibration control point 8 m away via comparison to 
the experimental samples GE1 and GE2 at the PS apex that were affected by the potential power of the PS. 
Then, the question remains whether the influence of the potential power of the PS apex on GE1 and GE2 can 
be detected. One way to answer this question is to compare (GE1 + GE2)/2 with (GE3 + GE4)/2. The results 
showed no significant difference between (GE1 + GE2)/2 and (GE3 + GE4)/2 (Figure 4). Therefore, we con-
cluded that the pyramid effects on (GE1 + GE2)/2 cannot be directly detected by the analysis of the average 
gas concentration. On the other hand, in Figure 10, (GE1 + GE2)/2 and (GE3 + GE4)/2 were compared in 
terms of the seasonal change of the correlation coefficient between the gas concentration and its periodic 
approximation curve. And we confirmed the pyramid effects on (GE1 + GE2)/2. Here, we detected the py-
ramid effects without using the psi index. Next, we considered the reason why we could not detect the en-
tanglement between biosensors by using the psi index [10]. In Equation (2), the gas concentrations of the 
experimental samples are divided by the gas concentrations of the control samples in order to calculate Ψ1 
and Ψ2, which are the psi indices for the biosensors placed at the PS apex. In other words, the gas concen-
trations of the control samples are reflected in the psi indices from the beginning. Therefore, when there is 
an entanglement effect on GC1 and GC2, the psi indices represent the pyramid effects that include not only 
the potential power effect on GE1 and GE2 but also the entanglement effect on GC1 and GC2. 

( )
( )

1 E1 C1

2 E2 C2

100ln G G ,

100ln G G .

Ψ =

Ψ =
                                 (2) 

Investigation of the cause of the entanglement between biosensors prepared by cutting cucumber 
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fruits is a future research subject. Through our experiments to date, we have discovered the entanglement 
between biosensors due to the pyramid effects. A recent study on the quantum entanglement reported that 
the interaction between entangled photons and psychological effects was detected with statistical signific-
ance [19]. We consider that there is a close relationship between the pyramid effects and the psychological 
effect, thus, the pyramid effects and the entanglement phenomenon will continue to be an important re-
search subject. 

5. CONCLUSIONS 
In this paper, we found that the periodicity of diurnal fluctuations in the concentration of gas emitted 

from biosensors was changed by the entanglement between biosensors due to the pyramid effects. In addi-
tion, as a result of analyzing the data by dividing it into four seasons of winter, spring, summer, and au-
tumn, we clarified the seasonal dependence of the periodicity of diurnal variation due to entanglement. In 
conclusion, we reaffirmed the existence of the entanglement between biosensors due to the pyramid effects 
by a phenomenon different from Part IV of the paper series, Potential Power of the Pyramidal Structure. 

We expect that our research results will be widely accepted in the future and will become the founda-
tion for a new research field in science, with a wide range of applications.  
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