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Article 
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An Observational Study 
Marco Ruggiero 

National Coalition of Independent Scholars, 125 Putney Rd Battleboro, VT 05301, USA; 
marco.ruggiero@ncis.org 

Abstract: This observational study explores a potential correlation between chanting Nam-Myoho-
Renge-Kyo and variations in local natural radioactivity, building on research into consciousness-
matter interactions (e.g., PEAR, GCP). Using a RadiaCode 10X instrument in Mesa, Arizona, 
measurements were continuously conducted to record Counts Per Second (CPS), ambient dose 
equivalent rate (µSv/h), and energy spectrum during chanting and control periods. The analysis 
presented here primarily focuses on CPS and spectral data. The cumulative spectrum showed a 
prominent low-energy peak, likely environmental X-rays. Spectrogram analysis with ImageJ 
revealed subtle quantitative changes; a representative session showed higher total counts during 
chanting (498,432 vs 471,680), consistent across other sessions. Visual inspection also suggested 
increased CPS variability during chanting. Speculatively, these findings hint at a correlation between 
the focused psycho-physiological state of chanting and subtle alterations in detected radiation 
patterns, aligning conceptually with consciousness influencing random systems, potentially 
considered within frontier frameworks like Orch-OR. Study limitations include the single-subject, 
observational design and inherent radioactivity randomness. Results are preliminary and require 
cautious interpretation. This work offers initial empirical data on a novel area, suggesting a potential 
link between chanting and subtle radioactivity variations, contributing to consciousness-matter 
interaction research. It acknowledges the spiritual depth of the Buddhist practice extends beyond 
scientific explanation, yet offers this as "actual proof." 

Keywords: Consciousness; Nichiren Shoshu; Buddhism; radioactivity; mind matter interactions; 
Arizona 
 

Introduction 

Natural radioactivity is an intrinsic and unavoidable component of the Earth's environment, 
resulting from the spontaneous decay of unstable atomic nuclei found in naturally occurring 
elements [1]. This fundamental physical process involves the emission of ionizing radiation in the 
form of particles and electromagnetic waves. Consequently, low levels of natural radioactivity are 
constantly present in the Earth's crust, the atmosphere, and within all living organisms, contributing 
to the continuous background radiation exposure experienced by human populations [1]. 

The sources of this natural background radiation are diverse and include terrestrial radiation, 
cosmic radiation, and radon gas. Terrestrial radiation originates from primordial radionuclides such 
as isotopes of uranium, thorium, and potassium, and their decay series, which are naturally 
distributed in rocks and soil [2]. The geological composition of a region significantly influences the 
levels of terrestrial radiation. Cosmic radiation, consisting of high-energy particles from outer space, 
interacts with the atmosphere to produce secondary radiation that reaches the surface; its intensity 
varies with altitude and latitude [2]. Radon, a radioactive gas produced by the decay of uranium and 
radium in the ground, can accumulate indoors and is a major contributor to inhaled radiation dose 
[3, 4]. 
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Considering the specific context of Arizona, the state's geological makeup includes naturally 
occurring deposits of radioactive elements like uranium and thorium, which contribute to the 
regional terrestrial background radiation [5]. While elevated levels have been noted in localized 
areas, particularly associated with historical mining activities, the presence of these elements means 
that trace amounts are naturally present throughout the state's geology, contributing to the basal 
background radiation in areas like Mesa [5, 6]. Cosmic radiation also contributes to the background 
levels in Arizona, with the intensity being lower in areas of lower elevation like Mesa compared to 
higher regions such as Flagstaff, due to greater atmospheric shielding [2, 7]. 

Radon gas is a recognized natural radiation source in Arizona [8]. The Arizona Geological 
Survey has identified areas with higher potential for elevated indoor radon, although Mesa is not 
specifically highlighted as a high-radon "hot spot" [8]. Maricopa County, where Mesa is located, is 
designated by the EPA as Zone 2, indicating a moderate potential for indoor radon levels [9, 10]. 
Furthermore, analyses of Mesa's drinking water have detected the presence of naturally occurring 
radioactive elements, including uranium and radon, although these typically represent a minor 
contribution to overall exposure compared to radon from soil gas [11, 12]. 

To quantify and assess these levels of natural radioactivity, various measurement units are 
employed. While units like Becquerel and Curie describe the rate of radioactive decay, and Sievert 
and Roentgen relate to dose and exposure, practical monitoring often uses Counts Per Minute (CPM) 
and Counts Per Second (CPS) [13, 14]. These units indicate the number of radiation detection events 
registered by an instrument per unit of time and are dependent on the instrument's characteristics 
and efficiency [13, 15]. For the purpose of this study, which involves monitoring potential subtle 
variations in detected radiation events, reporting measurements in Counts Per Second (CPS) is a 
relevant and practical approach.  

Understanding the typical baseline levels and inherent variability of natural radioactivity in 
Mesa, Arizona, is essential for investigating whether external factors, such as focused human activity, 
might have a measurable influence on these natural processes. Based on analysis of EPA's RadNet 
data from a nearby Phoenix monitoring station, the Gamma Gross Count Rate ranged from 
approximately 1500 to 1700 CPM on December 2, 2024, converting to an estimated range of 25 to 28.3 
CPS for the gamma radiation component of natural background radiation in the air for the broader 
metropolitan area, likely representative of Mesa as well 

The notion that human consciousness might subtly influence physical systems, often termed 
mind-matter interaction or psychokinesis, has been a subject of scientific investigation for many 
decades. Early explorations, though limited by methodology, hinted at potential biases in the 
outcomes of macroscopic random events like dice throws [16]. The development of electronic random 
number generators (RNGs) provided a more controlled and precise tool to study subtle potential 
influences of consciousness on inherently random physical processes [16]. 

Research in this area, including prominent efforts like the Princeton Engineering Anomalies 
Research (PEAR) project and the Global Consciousness Project (GCP), has explored whether 
individual or collective intention correlates with deviations from randomness in RNG output [16]. 
While much of this research has focused on shifts in the mean output of RNGs, some findings suggest 
that consciousness might also influence the statistical variance or variability of random processes. 
This implies that focused mental states could potentially lead to a wider spread of outcomes in a 
random system, rather than just a shift towards a higher or lower average. 

Evidence suggesting this influence on variance comes from several studies. The Global 
Consciousness Project, for instance, observed notable patterns in the variance of its global network 
of RNGs during significant global events, such as the September 11th terrorist attacks. Analysis of the 
data around this period indicated a deviation in the variance of the RNG output, with a period of 
increased variability followed by a decrease, suggesting that moments of intense, widespread human 
emotion might correlate with fluctuations in the randomness of these physical systems [17]. 

Further supporting this idea, research by Nelson et al. indicated that group meditations might 
be associated with changes not only in the mean but also in the variance of true RNG outputs [18]. 
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This work suggests that coherent collective mental states cultivated during meditation could 
potentially lead to a wider range of random outcomes generated by these devices. A study specifically 
predicting the effects of a global meditation hypothesized that the output variance of various random 
event generators would increase during the meditation period, and the results were reported to 
support this hypothesis, indicating a correlation between the meditation and a change in RNG 
performance potentially related to increased variability [19]. 

While these examples often involve group settings or reactions to major global events, the 
underlying principle that focused or coherent consciousness can affect the statistical properties of 
random systems, including their variability, could potentially be relevant to the study of highly 
experienced individuals engaged in specific mental disciplines. The ability of a skilled meditator or 
practitioner of focused intention to achieve deep and sustained states of mental focus might, 
hypothetically, lead to observable increases in the range of outcomes generated by an RNG. This 
potential influence on the variance of random processes, in addition to any potential effect on the 
mean, adds another dimension to the investigation of consciousness-matter interactions. 

Building upon the background of natural radioactivity and the intriguing, albeit debated, 
research into the potential influence of consciousness on random physical systems, this paper 
presents an observational study conducted in Mesa, Arizona. This study investigates whether the 
practice of chanting Nam-Myoho-Renge-Kyo by a single, long-time practitioner of Nichiren Shoshu 
Buddhism correlates with variations in detected natural radioactivity levels. 

This research diverges from the previously discussed studies in several key aspects. Unlike 
large-scale collaborations such as the Global Consciousness Project or extensive laboratory programs 
like PEAR, this study focuses on a single subject, allowing for an in-depth examination of potential 
effects associated with an individual's specific spiritual practice. Furthermore, the subject is a 
practitioner of Nichiren Shoshu Buddhism, and the study examines the effects related to chanting 
Nam-Myoho-Renge-Kyo, a practice distinct from the meditation techniques or purported psychic 
abilities explored in much of the existing literature on consciousness and randomness. To our 
knowledge, this is the first study to investigate potential correlations between the practice of Nichiren 
Shoshu Buddhism and variations in natural radioactivity, representing a novel area of inquiry within 
this broader field. The study is observational in nature, collecting data on natural radioactivity levels 
during the course of the practitioner's regular chanting activities in their environment in Mesa, 
Arizona. 

To provide context for the specific practice examined in this study, it is necessary to introduce 
Nichiren Shoshu Buddhism. This school of Buddhism was established in Japan over 750 years ago by 
Nichiren Daishonin, and its teachings and practices are centered on the Lotus Sutra, considered the 
ultimate teaching of Shakyamuni Buddha [20]. A core belief is the inherent potential for all 
individuals to attain enlightenment, or Buddhahood, in their present lifetime through the practice 
revealed by Nichiren Daishonin [20]. This potential is fundamentally linked to Myoho-Renge-Kyo, 
understood as the ultimate Law and essence of all life [20]. Nichiren Daishonin is revered as the True 
Buddha who appeared in the Latter Day of the Law to illuminate this universal path to 
enlightenment, which is accessible regardless of age, background, or social standing [20]. The 
overarching goals are individual enlightenment and the realization of a peaceful world [20]. 

The central object of worship in Nichiren Shoshu is the Gohonzon, regarded as the embodiment 
of Nichiren Daishonin's enlightened life [20]. The daily practice, known as Gongyo, involves reciting 
portions of the Lotus Sutra and chanting Nam-Myoho-Renge-Kyo while directing one's focus 
towards the Gohonzon [20]. This chanting of Nam-Myoho-Renge-Kyo is considered the fundamental 
practice that enables individuals to connect with their inherent Buddhahood and transform their lives 
[21]. 

Nichiren Daishonin's advent is viewed as pivotal, as he revealed Myoho-Renge-Kyo as the 
fundamental Law of life and established a practice universally effective for actualizing the potential 
for enlightenment [21]. The foundation of Nichiren Shoshu is traced to his declaration of Nam-
Myoho-Renge-Kyo on April 28, 1253, and the inscription of the Dai-Gohonzon on October 12, 1279, 
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which serves as the fundamental object of worship [21]. Before his passing, Nichiren Daishonin 
designated Nikko Shonin as his successor, ensuring the transmission of the Law [21]. This emphasis 
on Nichiren Daishonin as the "True Buddha" and the specific lineage distinguishes Nichiren Shoshu 
within the broader Buddhist landscape, positioning it as the orthodox tradition for the current age 
[21]. 

The daily liturgical practice, Gongyo, is highly structured, involving specific excerpts from the 
Lotus Sutra (chapters 2 and 16) and the chanting of Nam-Myoho-Renge-Kyo [22]. Practitioners 
typically perform Gongyo twice daily, in the morning and evening, with prescribed procedures and 
a focus on the Gohonzon [22]. This practice is understood as a means of fusing one's life with the 
enlightened life of the Buddha and transforming one's karma [22, 23]. The Silent Prayers offered 
during Gongyo reflect a hierarchy of reverence and aspiration, directed towards protective functions, 
the Dai-Gohonzon, the lineage of teachers, and ultimately encompassing the broader community and 
the deceased [22]. 

In the context of the present study, the focus is specifically on the potential influence of the 
focused mental and vocal activity involved in chanting Nam-Myoho-Renge-Kyo as practiced within 
Nichiren Shoshu Buddhism. This practice, deeply rooted in the belief of activating inherent life 
potential and connecting with a universal law, provides a unique subject for exploring potential 
correlations with subtle variations in natural radioactivity, distinct from the meditation or general 
intention practices examined in previous research on consciousness and randomness. 

Building upon the established understanding of natural radioactivity in the study location and 
the findings from research exploring potential correlations between consciousness and random 
physical systems, this observational study investigates a specific question: Does the practice of 
chanting Nam-Myoho-Renge-Kyo by a long-time practitioner in Mesa, Arizona, correlate with 
measurable variations in local natural radioactivity levels?  

Specifically, drawing from the concept that focused consciousness might influence the statistical 
properties of random systems, including their variance [17, 18, 19], this study explores whether the 
intense and focused mental and vocal activity involved in this unique spiritual practice is associated 
with deviations from the expected random fluctuations in detected radiation events.  

A finding of such a correlation, if observed and rigorously analyzed, could have significant 
implications. It would not only contribute to the limited body of research exploring potential 
interactions between specific spiritual practices and physical phenomena but could also provide a 
novel perspective on the subtle ways in which focused human consciousness might interact with the 
fundamental randomness inherent in natural processes like radioactive decay. While acknowledging 
the extraordinary nature of such a claim, this study seeks to provide empirical data to explore this 
frontier question. 

Materials and Methods 

Study Location 

The observational study was conducted at a specific indoor location within a residential setting 
in Mesa, Arizona, USA. Mesa is situated in Maricopa County, Arizona, at an elevation of 
approximately 378 meters (1,240 feet) above sea level. The precise coordinates of the study location 
are withheld to maintain the privacy of the participant. The measurement environment was a typical 
indoor room, and efforts were made to ensure consistency in the immediate surroundings 
throughout the data collection period. Details regarding the specific building materials of the 
residence are not available, but it is representative of standard residential construction in the area. 
There were no known significant local sources of artificial radiation in the immediate vicinity of the 
measurement site. The room where the chanting and observations were performed does not have a 
basement beneath it; the pavement lays directly on the ground, which minimizes the potential for 
elevated indoor radon levels seeping from the soil. 
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Radioactivity Measurement 

Natural radioactivity levels were monitored using a calibrated, portable radiation detection 
instrument designed for continuous measurement of ambient gamma and X-ray radiation. The 
instrument used was a RadiaCode 10X series. This device employs a sensitive CsI(Tl) scintillation 
crystal coupled with a silicon photomultiplier, enabling efficient detection of gamma and X-ray 
photons across a broad energy range. The RadiaCode 10X series is capable of measuring both the 
count rate of detected events (in Counts Per Second, CPS) and the ambient dose equivalent rate (e.g., 
in µSv/h). For the purpose of this study, the primary data recorded and analyzed was the 
instantaneous count rate in CPS, which provides a direct measure of the number of detected decay 
events per unit of time. The instrument features internal calibration and is designed for stable, 
continuous operation, logging data automatically at regular intervals. The instrument was calibrated 
according to the manufacturer's specifications prior to the study. 

The instrument was positioned at a fixed height of approximately 10 cm above the floor and 
remained in this consistent location throughout the entire data collection period. Specifically, the 
RadiaCode was placed at the bottom of the altar where the Gohonzon is enshrined, positioned in a 
manner that rendered it not visible to the practitioner during chanting, thereby avoiding potential 
distraction. Measurements were recorded continuously, providing a measure of the instantaneous 
count rate of detected radiation events. The primary unit of measurement recorded was Counts Per 
Second (CPS), representing the number of detected radiation events per second along with the 
ambient dose equivalent rate in microSievert per hour (µSv/h) and the recorded energy spectrum. 

Ambient temperature was monitored concurrently with the radioactivity measurements using 
the internal sensor of the RadiaCode 10X series instrument. While other environmental factors such 
as humidity and atmospheric pressure were not independently monitored, temperature data was 
collected alongside radiation readings. Data collection was performed over a continuous period 
spanning April 15, 2025 to April 24, 2025, encompassing periods both with and without the chanting 
practice. 

Chanting Practice 

The subject of this observational study is the author, a long-term Buddhist practitioner, member 
of the Hokkekō, the mainstream lay organization affiliated with Nichiren Shoshu. Informed consent 
to publish the results here reported is implicit in the authorship. The practice involved chanting Nam-
Myoho-Renge-Kyo in front of the Gohonzon, with the RadiaCode instrument positioned out of sight 
at the bottom of the altar. The RadiaCode instrument was placed in the room approximately one hour 
prior to the start of the chanting session to allow for stabilization of readings. The chanting was 
performed in the same manner, i.e., at the same pace and voice volume, maintaining the traditional 
kneeling position called seiza. Breath frequency was approximately 3 respiratory cycles per minute 
(0.05 Hz) with rapid inspiration and prolonged exhalation. To control for environmental variables, 
chanting was always performed in the afternoon, in the author's usual practice room, under 
consistent lighting, and temperature conditions. The author chanted Nam-Myoho-Renge-Kyo for 
about 20 min at a steady pace corresponding to approximately 1,000 repetitions [24]. 

Data Collection and Handling 

The RadiaCode 10X series instrument automatically logged the instantaneous Counts Per 
Second (CPS) data at regular intervals. The recorded data, along with the corresponding timestamps 
and ambient temperature readings, were stored internally on the device. At the conclusion of the data 
collection period, the logged data was transferred from the RadiaCode instrument to a computer. 

Experimental Design and Data Segmentation 

This study employed an observational design, where natural radioactivity data was collected 
continuously during periods that included the participant's regular chanting practice. The chanting 
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sessions, as described in the "Chanting Practice" section, occurred at specific times each afternoon as 
indicated in the Figures. To analyze the potential influence of chanting, the continuous radioactivity 
data was segmented into distinct periods: 

Chanting Periods: Defined as the approximately 20-minute intervals during which the 
participant was actively chanting Nam-Myoho-Renge-Kyo. The precise start times of each chanting 
session were recorded by the participant and are indicated in the Figures. 

Control Periods: Defined as periods of equal duration (20 minutes) immediately preceding each 
chanting session. These pre-chanting periods served as a baseline measurement of natural 
radioactivity levels in the same environment under similar ambient conditions but without the 
chanting activity. 

Data from multiple chanting sessions and their corresponding control periods were analyzed to 
assess for consistent patterns or deviations. 

Results and Discussion 

Figure 1 shows a representative energy spectrum of the natural radioactivity detected by the 
RadiaCode 10X series instrument in the study location in Mesa, Arizona. This spectrum represents 
the cumulative data collected across all measurement periods, encompassing both chanting practice 
sessions and control periods. The spectrum is presented with energy on a logarithmic scale on the X-
axis and the detected count rate (in Counts Per Second, CPS) on a linear scale on the Y-axis. 

The most prominent feature of the spectrum is a single, sharp peak observed at a low energy 
level, located between 2 keV and 617 keV, with the peak positioned closer to the 2 keV end of this 
range. The height of this peak is slightly above 0.132 CPS. This low-energy peak is not characteristic 
of the primary gamma-ray emissions from the major naturally occurring radioactive isotopes 
commonly found in the environment, such as isotopes from the uranium and thorium decay series 
or Potassium-40, which typically produce distinct peaks at significantly higher energies. The presence 
of this relatively narrow and distinct peak within the broader natural background radiation provides 
a more defined spectral feature that may be particularly useful for investigating subtle variations or 
influences compared to analyzing the total, more broadly distributed count rate alone. 

The presence of a sharp peak at such a low energy strongly suggests the detection of X-rays 
rather than typical natural background gamma radiation. While low-energy photons are part of the 
natural radiation environment, a defined peak at this specific low energy indicates a concentrated 
detection of photons within a narrow energy band. This peak represents a small fraction of the total 
detected radiation events, which, based on broader area monitoring, is estimated to be in the range 
of 25 to 28.3 CPS, encompassing contributions from all detected energies including terrestrial gamma 
radiation, cosmic rays, and other potential sources. The analysis of this spectrum provides insight 
into the specific energy distribution of the radiation being measured in the study environment. 

Interpreting the source of this low-energy peak requires consideration of potential origins of 
low-energy photons in an indoor residential setting. While natural processes like the decay of certain 
isotopes can produce low-energy X-rays, a sharp, prominent peak at a very low energy could 
potentially be associated with characteristic X-rays emitted by elements present in building materials, 
household items, or even the detector itself interacting with other radiation. For instance, 
fluorescence X-rays can be produced when higher-energy photons interact with materials, causing 
the emission of lower-energy X-rays characteristic of the elements in that material. Without further 
analysis or calibration specific to identifying low-energy X-ray emitters, definitively identifying the 
precise source based solely on this spectrum is challenging. However, its distinct nature suggests a 
specific component of the radiation environment that is separate from the broader, higher-energy 
gamma background. Further investigation, potentially involving spectral analysis calibration and 
consideration of materials in the immediate vicinity of the detector, would be necessary to precisely 
identify the origin of this low-energy radiation. 
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Figure 1. Cumulative energy spectrum of natural radioactivity detected by the RadiaCode 10X series instrument 
in Mesa, Arizona, across all measurement periods. 

It is important to distinguish the detected radiation from other forms of energy emission from 
living organisms, such as biophotons [25]. Biophotons are weak light emissions typically in the visible 
and near-ultraviolet range of the electromagnetic spectrum, with photon energies in the range of a 
few electronvolts (eV). The RadiaCode 10X series instrument, utilizing a CsI(Tl) scintillation crystal, 
is designed to detect gamma and X-ray photons, which have energies in the kiloelectronvolt (keV) to 
megaelectronvolt (MeV) range. Given that 1 keV is equal to 1000 eV, the energy levels of biophotons 
are orders of magnitude lower than the detection threshold of the RadiaCode 10X. Therefore, 
biophotons emitted by the body of the practitioner would not be detected by this instrument and are 
not contributing to the observed spectrum, including the low-energy peak. Nevertheless, one could 
speculate, as a frontier hypothesis, whether subtle quantum interference or effects related to 
biological energy fields might, in principle, influence the observed spectrum, even if the direct energy 
emissions are below the detection threshold. 

Exploring such possibilities moves into highly speculative domains at the intersection of 
consciousness, biology, and physics. While current mainstream scientific paradigms do not offer a 
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clear mechanism for biological energy fields or conscious intention to directly influence radioactive 
decay or the detection of high-energy photons, some theoretical frameworks in frontier science 
consider the potential for subtle interactions between consciousness, biological systems, and the 
quantum vacuum or other fundamental fields. These hypotheses often involve concepts like 
entangled states, resonant interactions, or the influence of organized biological energy fields on 
physical processes. However, it is crucial to emphasize that these remain theoretical and are not 
supported by the established and experimentally verified principles of physics governing radioactive 
decay and energy detection. The observed spectrum is most likely a result of conventional 
environmental radiation sources and detector response characteristics.  

Any potential influence of consciousness or biological fields on such a spectrum would represent 
a phenomenon far beyond our current understanding. This discussion is presented solely for the sake 
of exploring theoretical possibilities at the furthest edges of current scientific thought. 

Figure 2 presents a spectrogram illustrating the temporal distribution of detected radiation 
events across different energy levels during a single representative chanting session. Unlike Figure 
1, which shows the cumulative energy spectrum across all measurement periods, Figure 2 provides 
a dynamic view of how the radiation profile changes over the course of a specific session. 

 

Figure 2. Representative spectrogram illustrating the temporal distribution of detected radiation events across 
different energy levels during a single chanting session. The X-axis represents energy (logarithmic scale), and 
the Y-axis represents time, with the start of the recording at the bottom. The spectrogram is segmented into a 
control period (initial portion) and a chanting period (subsequent portion). 
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In Figure 2, the X-axis represents the energy of the detected photons, similar to the energy 
spectrum in Figure 1. The Y-axis represents time, with the start of the recording session located at the 
bottom of the axis and time progressing upwards. The spectrogram is segmented into two distinct 
periods: the initial portion represents the control period during which no chanting occurred, and the 
subsequent portion, indicated by an arrow in the figure, corresponds to the period of chanting 
practice. The intensity or color at any given point on the spectrogram indicates the rate of detected 
counts (CPS) at a specific energy and time. This visualization allows for the identification of temporal 
variations in the count rate at different energy bands throughout the session. 

Upon visual inspection of Figure 2, there is no immediately apparent or striking difference in 
the pattern or intensity distribution of detected radiation events across the energy spectrum when 
comparing the control period to the chanting period. The overall spectral profile and the rate of 
counts at various energy levels appear qualitatively similar throughout the duration of this 
representative session. 

However, further analysis of the spectrogram image using a dedicated software, ImageJ, allows 
for a more quantitative assessment thus establishing that subtle changes exist that are not visible 
upon visual inspection. Quantitative analysis of the spectrogram segments using ImageJ yielded the 
histograms presented in Figure 3. The histogram on the left summarizes the pixel intensity 
distribution for the control period, and the histogram on the right shows the distribution for the 
chanting period. Comparing the total integrated pixel counts (representing accumulated detection 
events) from these analyses, a significant difference was observed: the control period registered 
471,680 counts, whereas the chanting period recorded 498,432 counts, demonstrating a higher total 
count during the chanting session. This finding is representative of at least five other sessions that 
yielded qualitatively superimposable results, and the session presented here is shown as a notable 
example. 

 

Figure 3. Histogram analysis of the spectrogram segments (Figure 2) performed using ImageJ software. The left 
histogram shows the pixel intensity distribution for the control period, and the right histogram shows the 
distribution for the chanting period. The total integrated counts for each period are indicated, representing the 
accumulated detection events. 

Figure 4 illustrates the temporal fluctuations in the detected natural radioactivity count rate 
(CPS) during representative control and chanting periods. Visual inspection reveals that the 
amplitude of these fluctuations, representing the variability in the count rate, appears notably higher 
during the chanting period compared to the control period, with more pronounced deviations from 
the mean in both positive and negative directions. 
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Figure 4. Temporal fluctuations of the detected natural radioactivity count rate (CPS) during representative 
control and chanting periods. The figure illustrates the difference in the amplitude of fluctuations between the 
two periods. 

Figure 5 presents the same CPS data as shown in Figure 4, but with a magnified Y-axis to 
highlight the details of the fluctuations. This enlarged view makes the differences in the amplitude 
of the peaks more evident. Of particular interest is the observation of instances during the chanting 
period where the count rate appears to approach or reach zero for brief intervals, an occurrence not 
readily apparent or consistently observed in the control period. This suggests that during these 
specific time intervals within the chanting period, the instrument did not register any radioactive 
decay events. 
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Figure 5. Temporal fluctuations of the detected natural radioactivity count rate (CPS) during representative 
control and chanting periods, with a magnified Y-axis (same data as Figure 4). This enlarged view highlights the 
differences in the amplitude of fluctuations and shows instances of near-zero counts during the chanting period. 

To explore potential correlates for these observed subtle changes in detected radiation, it is 
relevant to consider the physiological and neurological processes occurring in the practitioner during 
the chanting practice, as described in previous work [24]. Chanting Nam-Myoho-Renge-Kyo 
generates specific sound frequencies, notably a reproducible peak around 8 Hz, which aligns with 
the first Schumann resonance (approximately 7.83 Hz). This resonance is hypothesized to influence 
human biology through resonant coupling with physiological rhythms, and studies suggest 
synchronization between autonomic nervous system activity and Schumann resonances. Another 
prominent frequency generated is 116 Hz, previously termed the fundamental sound of life, which 
has been shown to reduce chloride ion concentration in seawater. Given the crucial role of chloride 
ions in maintaining electrical potential, regulating cell volume, and influencing cell function, 
particularly within the central nervous system, modulation of chloride ion concentration could 
hypothetically influence brain function and other systemic processes. Furthermore, the chanting 
generates specific frequencies known as solfeggio frequencies. Research on frequencies like 528 Hz 
suggests potential stress-reducing effects, positive impacts on brain cell viability, modulation of 
hormone production, and reduction of reactive oxygen species in both human and animal models. 
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These findings suggest that the specific sound frequencies generated during chanting may induce 
measurable physiological and cellular changes [24]. 

Simultaneously, studies of brain activity during chanting Nam-Myoho-Renge-Kyo indicate 
significant changes in the prefrontal cortex, with a modest increase during chanting compared to a 
larger increase before and a very large increase immediately after. This pattern, including a relative 
decrease during chanting, is hypothesized to relate to a state of focused attention and a potential shift 
towards slower brainwaves like theta waves. These changes in brain activity are integrated with 
physiological changes in brain water content and blood flow. Chanting, characterized by rapid 
inspiration and prolonged exhalation, is associated with increased combined thickness of the 
meninges and cerebral cortex and greater water content in the cortex during exhalation. Increased 
blood flow during brain activity further augments brain water content. Consequently, during 
chanting, sound waves are hypothesized to travel through the brain with greater speed and energy 
due to the increased water content and the properties of myelin. These enhanced sound waves within 
the brain are speculated to modulate gene expression and contribute to beneficial effects on brain 
health, independent of auditory perception, via bone conduction through the skull bones [24]. 

Connecting these diverse physiological and neurological observations to the subtle increase in 
detected radiation counts during chanting requires a highly speculative leap beyond established 
scientific principles. However, within the framework of frontier hypotheses exploring consciousness-
matter interactions, one could theoretically propose that the coherent and focused psycho-
physiological state achieved during intense chanting, potentially amplified by the specific resonant 
frequencies generated and the altered brain state, might create a subtle, detectable perturbation in 
the local environment. This perturbation, perhaps in the form of a subtle electromagnetic field 
generated by the synchronized brain activity or altered ion dynamics, or even a more direct, but 
currently unknown, interaction with the quantum vacuum or fundamental fields, could 
hypothetically influence the probability of interaction between ambient radiation and the detector's 
scintillation crystal, or, in a far more speculative vein, subtly influence the quantum processes 
governing nuclear decay rates themselves. The observed increase in detected counts could, within 
this highly speculative context, be interpreted as a manifestation of this subtle influence. This remains 
a highly speculative idea, far outside the realm of established physics and biology, but is presented 
here as a possible, albeit unproven, framework for considering such unexpected observations in the 
context of consciousness-related research at the furthest edges of current scientific thought. 

Conclusions 

This observational study investigated the potential correlation between the practice of chanting 
Nam-Myoho-Renge-Kyo by a long-time practitioner in Mesa, Arizona, and variations in local natural 
radioactivity levels, specifically focusing on fluctuations in the detected count rate (CPS) and 
analyzing the energy spectrum. The findings from this preliminary observational study, particularly 
the quantitative analysis of the spectrograms indicating a higher total count during chanting periods 
and the visual observation of increased variability in CPS fluctuations (as shown in Figures 3, 4, and 
5), warrant consideration in the context of existing research into consciousness-matter interactions.  

Efforts by projects such as the Princeton Engineering Anomalies Research (PEAR) laboratory 
explored the potential for focused human intention to influence the output of random number 
generators (RNGs), with some findings suggesting effects on both the mean and variance of random 
processes. Similarly, the Global Consciousness Project (GCP) has reported correlations between 
periods of heightened collective consciousness during significant global events and deviations in the 
variance of a network of RNGs. While the present study examines natural radioactivity rather than 
engineered random systems, and involves a specific spiritual practice rather than general intention 
or reaction to global events, the observed pattern of potentially increased activity (higher counts) and 
notably increased variability/fluctuations during the chanting period aligns conceptually with the 
type of subtle influences on random systems that have been hypothesized and explored in this 
frontier research area. These results, therefore, tentatively suggest a possible correlation between the 
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focused psycho-physiological state achieved during chanting and subtle alterations in the pattern of 
detected natural radiation events, echoing, in principle, the findings related to consciousness 
influencing the statistical properties of random physical processes observed in the PEAR and GCP 
studies.  

Furthermore, within highly speculative frontier frameworks such as the Orchestrated Objective 
Reduction (Orch-OR) theory, which postulates that consciousness is deeply embedded in the 
fundamental structure of the universe, one might theoretically consider how a profoundly focused 
state of consciousness achieved during chanting could, at a foundational level, interact with or 
influence physical processes like radioactive decay or the detection of radiation, although this 
remains far beyond established scientific understanding. 

The cumulative energy spectrum analysis revealed a prominent low-energy peak, likely 
attributable to X-rays from environmental sources, which constitutes a small fraction of the total 
detected natural background radiation. While the instrument is not designed to detect biophotons, 
and direct influence of biological energy fields on the detected spectrum is not supported by 
conventional physics, the study acknowledges the speculative frontier hypothesis regarding 
potential subtle interactions. 

It is important to consider the limitations of this study, including the single-subject design, the 
observational nature of the data collection, and the inherent variability of natural background 
radiation. While the study explored a novel area concerning a specific spiritual practice, the results 
should be interpreted with caution. 

Future research could build upon this preliminary investigation by employing a larger sample 
size of practitioners, utilizing controlled experimental designs, incorporating simultaneous 
monitoring of a wider range of environmental variables, and potentially employing more sensitive 
or specialized detection equipment. Further analysis of the energy spectra during chanting versus 
control periods could also provide additional insights. 

As a final remark, it is crucial to recognize that this study, while exploring potential physical 
correlates, only touches upon one facet of the profound spiritual practice of Nichiren Shoshu 
Buddhism - the power of practice. The full religious and spiritual experience of chanting Nam-
Myoho-Renge-Kyo transcends purely neurophysiological or biophysical mechanisms, encompassing 
a mystic dimension that, while not necessarily in contradiction with scientific principles, cannot be 
fully explained by science alone. Nevertheless, in the spirit of Nichiren Daishonin's emphasis on 
reason and "actual proof," this study, despite its inherent limitations, is offered as a contribution to 
the empirical exploration of potential phenomena associated with this practice. 
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