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Abstract: A long term, continuing experiment called the Global Consciousness Project (GCP) looks for
non-random structure in synchronized random data streams generated during major events. A global
network of random number generators (RNGs) records parallel sequences of random data at up to 65 sites
around the world, and a rigorous experiment tests the hypothesis that the data will deviate from
expectation during “global events” defined as transitory episodes of widespread mental and emotional
response to great celebrations and tragedies. The ongoing replication experiment measures correlations
across the network during the designated events, and the result from more than 450 formal hypothesis
tests over the past 15 years departs substantially from expectation, with odds of more than a trillion to one
against the null hypothesis. Controls exclude conventional physical explanations or experimental error,
and the experimental design constrains interpretation. The results suggest that some aspect of human
consciousness is involved as a source of the effects. The subtle structuring of random data indicates an
effect of coherent human attention and emotion in the physical world.
Keywords: RNG, random number generator, mind-matter interaction, global consciousness, microPK, field consciousness, mass consciousness, 9/11, global mind

When the World Trade Towers collapsed on 9/11,
destroyed by passenger planes turned into bombs by
terrorists, there was a long moment of profound
emotional sharing across the globe, with shock and fear
turning to anguish and ultimately to compassion. In the
midst of the tragedy we could see signs of humanity
coming together as one. There seemed to be potential for
collaboration among nations and peoples to reject the
anger and fear that brought down the Towers. That was
not to be, sadly, and the ancient urges of the reptilian
brain to retaliation displaced the potential for
reconciliation. Yet, for a moment there was a powerful
convergence of thought and emotion across the world
that apparently affected the Global Consciousness
Project (GCP) network. It seems possible that the
signature of a global mind, activated by intense,
synchronized activity of our local minds was written in
our data (Fig. 1) (Nelson, et al., 2002)4).
The GCP is an international collaboration of
scientists monitoring an instrument designed to capture
possible effects of shared consciousness, much as
laboratory experiments on labile electronic devices show
effects of intention. In the lab, a person tries to change
the behavior of a Random Number Generator (RNG) to
produce smaller or larger numbers – the equivalent of
flipping a coin and getting an excess of heads – just by
_________________________________
Roger D. Nelson, Retired, Princeton University.
196 Valley Road, Princeton, NJ 08540, USA
E-mail: rdnelson@princeton.edu
* This article is adapted from article in Mindfield, 2013 of PA.

wishing or willing the change. The experiments show
that human intention can induce small but significant
changes in the output of such a device. If we take the
same instruments into the field, we find they respond
also to special moments of group consciousness
produced by shared experience in rituals and ceremonies,
or inspired by great music or intense meetings of mind.

Fig. 1 Nine days of GCP data, centered on
September 11 2001.
Prior to the attacks the data look random, but
beginning on 9/11 we see large deviations that
persist for more than two days.
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The GCP instrument is a network with nodes (host
sites) around the world where random data are collected.
It uses the same technology as the lab and field
experiments, and allows us to ask a natural question that
greatly extends the research domain: Do we see nonrandom structure in the GCP data when great events
occur? By implication we are asking whether the RNGs
might capture evidence of a global consciousness. This
is an important question but it is not easy to answer
conclusively. We have good data gathered over the last
15 years showing there is indeed non-random structure
where there should be none in the nominally random
data. It will require more effort to define the construct of
global consciousness, and to determine whether it is
responsible for the structure we see in our data.
A little background: In the early 1990's, maturing
technologies made it possible to take the electronic
RNGs used in the lab out into the world. The Princeton
Engineering Anomalies Research team began a series of
“FieldREG” experiments, designed to detect something
that could be conceived of as a consciousness field
(Nelson, et al., 1998)2). We asked if groups of people
brought into resonance by circumstances might share a
group consciousness that would register in the data from
our random devices. The answer was yes, even though
there was no intention to change the data; we were
simply monitoring the RNG behavior when it was
embedded in this special social environment. The
anomalous effects were correlated with the group
coming together as one, mentally or emotionally. It was
as if their coherence created a field of information
capable of affecting the sequence of random numbers.
Over the next few years, opportunities arose to
broaden the concept. For example, Princess Diana’s
funeral in September, 1997, focused the attention and
emotions of millions of people. I asked friends in Europe
and the US to collect data from their RNG equipment,
and, as in the FieldREG experiments, the composite data
showed non-random structure (Nelson, et al., 1998) 3). In
the fall that same year I invited colleagues in
parapsychology and psychophysiology to gather in
Freiburg, Germany to share information I hoped would
benefit both fields. But there was a serendipitous
outcome I had not expected: in hallway conversations
the coincidental metaphors of multi-point EEG
technology and multi-source REG measurements
coalesced as the notion of a “world EEG.”
I started talking with colleagues about making a
permanent network of RNGs recording data at points
around the globe, rather like EEG electrodes on a human
head. By coincidence my son Greg had the high level
programming skills and just enough free time to develop
the architecture and essential programs for what would
become the Global Consciousness Project. He suggested
that, given the inspiration from brain studies using EEG,

Vo
l
.
3
2
,No
.
2
,Se
p
t
e
mb
e
r2
0
1
4

we might think of the new, world-spanning network as
an ElectroGaiaGram, or EGG. The name stuck, and we
call the RNG device and software at each host location
around the world an Egg; the software that collects and
archives all the data on the Princeton server is ... the
basket.
A few months later the GCP was ready to go. We
began collecting data in August of 1998, prepared to
create a history of parallel random sequences that could
be correlated with the history of major events on the
world stage. We knew some good questions to ask.
Might there be something interconnecting us all, though
we are unaware of it? (Of course the sages in all cultures
have been saying so forever.) Could the earth have some
holistic response to what happens to her populations of
living beings? Would we notice a global mind if there
were one? In addition, there were more direct questions
about the physical, social, and psychological parameters
that might modulate the effects.
A small contingent of researchers in boundary areas
of physics and psychology have been looking at the
extraordinary capacities of human consciousness that we
call psi since early in the 20th century. The GCP is an
extension of this research, covering territory that isn’t
possible for laboratory based experiments. We can, and
do, ask whether multiple RNGs correlate, whether
distance matters, and whether the size of the event or the
number of people is important, and we ask about the
time it takes for an effect to manifest. We can ask about
social parameters, types of events, positive and negative
valence, external vs. internal sources, depth of
engagement, and more.
With contributions from over 100 scientists,
engineers, artists, and others around the world, the
project grew in a few years to about 65 sites hosting eggs,
each reporting data continuously, in locations from
Alaska to Fiji, on all populated continents and in nearly
every time zone (Fig. 2).

Fig. 2 Google map of Egg Host locations for the
Global Consciousness Project.
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The general hypothesis we propose is that the array
of random data from the GCP instrument will become
non-random during major events on the world stage. It is
evaluated in a series of rigorously specified formal
hypothesis tests. We have registered over 450 formal
experimental tests as of 2014, looking at pre-specified
“global events”. Our standard Netvar* analysis measures
the variability of data across the whole network during
the event. This quantity is determined for each second,
then summed across the event’s duration. The resulting
event score is compared with expectation to determine
the significance of any deviation. The measure is
essentially a sum of squares, which means it is driven by
inter-node correlations. In other words, the GCP effect
implies that the behavior of RNGs separated by global
distances becomes correlated during events of
importance to humans (Bancel & Nelson, 2008) 1).
The hypothesis we test has two levels, a general
statement that is broad enough to allow exploration, but
precise enough to support a replication protocol in a
series of completely specified tests of the primary
hypothesis:
Periods of collective attention or emotion in
widely distributed populations will correlate with
deviations from expectation in a global network
of physical random number generators.
Over the 15 years of the project, we have
accumulated a large database of rigorously conducted
tests, and the results provide impressive confirmation of
the general hypothesis. We find positive correlations
matching the formal prediction in about 2/3 of the cases
and nominally significant (p < 0.05) departures for
nearly 15% of the events. Though the effect is small on
average, the composite result departs by about 7 standard
deviations from expectation. It constitutes highly
significant evidence that something remarkable happens
when we all are drawn into a community of interest and
emotion (Nelson & Bancel, 2011)5).
Beyond the confirmation of the primary hypothesis,
we have explored a number of secondary questions that
are implicit in the design of the experiment. In these
analyses, most of which have been conducted by Peter
Bancel, all the data are used in a direct examination of
the inter-node correlations. The use of primary data
allows the inclusion of exact timing and device locations
and identity.
Among the questions are whether the separation of
the RNGs matters. The large number of pairwise
correlations can be assessed in a regression of effect size

∑

Z i / √ N ) where Zi is a normalized ZNetvar = (
score for an egg, and N is the number of eggs.
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on distance (pair separations). The result is ambiguous,
with a Z-score of about 1 representing a slight decrease
in the correlation for greater separations. While there
may be some distance constraint, the evidence indicates
the inter-egg correlations have a very large, worldspanning scale.
A second, more compelling finding is that when the
events are (subjectively) categorized as large vs small
(which corresponds to the level of importance), we see
that the effects are mainly found in the large, powerfully
engaging events. Again this fits well with our intuitions
about the way things work in the physical world, with
greater response to more powerful stimuli.
Another proposition implied by the nature of the
GCP experiment is that consciousness is involved, in the
sense that people are sharing reactions and emotions to
situations in the world. That given, it makes sense to
predict that effects will depend on being awake. Since
we have the locations of all RNGs it is possible to
aggregate data according to the local time of day. Doing
so, we see a satisfying result: The effect size varies with
time of day, and is much larger in the daytime when
most people are awake. Moreover, if we apply the same
analysis to the large vs small event categories, we see a
clear day vs night pattern in the former, but little
structure in the latter.
The bottom line for the 15-year experiment can be
visualized in a chronological graph that shows the steady
accumulation of differences of the formal data from
expectation. In this figure, if there were no effect, the
jagged line representing the results would have a level
trend, wandering randomly up and down. Instead, the
actual data have a steady upward trend, although it
shows the random variation expected of noisy data. The
overall statistics for the project indicate odds of about 1
in a trillion that the correlation of our data with global
events is merely a chance fluctuation. We can exclude
mundane explanations such as electromagnetic radiation,
excessive strain on the power grid, or mobile phone use,
on the basis of experimental design considerations and
direct analysis (Fig. 3).
Despite the strength of the statistics, and the
augmentation from complementary secondary analyses,
our result can't be taken as proof of an awakening global
consciousness. But the results present challenging
conundrums for physics and psychology. The design of
the experiment forces the conclusion that these
anomalous correlations between widely separated
physical random sources are related to human
consciousness. We don't yet know how to explain the
linkage between events of importance to humans and the
GCP data, but they are quite clear. They suggest
something akin to the image held in almost all cultures
of a unity or oneness, an interconnection that is
fundamental to life. Our efforts to understand these
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complex data may contribute insight into the role of
mind as a creative force in the world, able to manifest
intentions and capable of conscious evolution.

Fig. 3 Composite result for 456 independent
tests of the GCP hypothesis.
The heavy curve shows the cumulative sum of
deviations from expectation, with smooth envelopes
showing 5% and 0.1% probability. A distribution of
500 random simulations of the event sequence
provides a context of “control” data.

The GCP hosts a website at
http://noosphere.princeton.edu or http://global-mind.org
with complete information about the history, technology,
and methods of the project, as well as free public access
to the database. A recent general article (Nelson and
Bancel, 2011)5) examines both the basic experiment and
a program of deeper analyses exploring hypotheses
based on physical and logical intuitions.
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招待論文
ᣍᚅㄽᩥ
ᆅ⌫ព㆑ィ⏬
(The Global Consciousness Project)
ࣟࢪ࣮࣭ࣕD࣭ࢿࣝࢯࣥ, Ph.D.
(Roger D. NELSON)
(2014 ᖺ 1 ᭶ 14 ᪥ཷࠊ2014 ᖺ 6 ᭶ 15 ᪥᭱⤊✏ཷ⌮)

せ᪨㸸ᆅ⌫ព㆑ィ⏬㸦GCP㸧ࡤࢀࡿ㛗ᮇ⥅⥆ᐇ㦂ࡣࠊྠᮇⓗ⏕ᡂࡉࢀࡓࣛࣥࢲ࣒ࢹ࣮ࢱ
ࡢὶࢀࡢ୰ࡽࠊつᶍ࡞ฟ᮶ࡼࡗ࡚⏕ࡌࡿࣛࣥࢲ࣒࡛࡞࠸ᵓ㐀ࢆ᥈⣴ࡍࡿࠋᆅ⌫つᶍࡢ
ᩘⓎ⏕ჾ㸦RNG㸧ࢿࢵࢺ࣮࣡ࢡࡀࠊ᭱ከ࡛ୡ⏺ 65 ⟠ᡤࡢ୪ิࣛࣥࢲ࣒ࢹ࣮ࢱࡢ⣔ิࢆグ㘓
ࡋࠊࠕୡ⏺ⓗ࡞ฟ᮶㸦⣲ᬕࡽࡋ࠸⚃ࡸᝒᑐࡍࡿᗈ⠊ᅖࡢ⢭⚄ⓗ࣭ឤⓗ࡞୍ⓗᛂ
ᐃ⩏㸧ࠖࡀ㉳ࡇࡗ࡚࠸ࡿࡁᮇᚅ್ࡽࢹ࣮ࢱࡀ೫ࡿ࠸࠺௬ㄝࢆཝᐦ࡞ᐇ㦂᳨࡛ドࡍࡿࠋ
⌧ᅾ㐍⾜୰ࡢ⌧ᐇ㦂ࡣࠊᣦᐃࡉࢀࡓฟ᮶ࡢᮇ㛫ࠊࢿࢵࢺ࣮࣡ࢡ୰ࡢ┦స⏝ࢆ ᐃࡍࡿࠋ
ࡑࡋ࡚㐣ཤ 15 ᖺ௨ୖࢃࡓࡿ 450 ௳௨ୖࡢබᘧ௬ㄝࡢ⤖ᯝࡣ༑ศᮇᚅ್ࡽ㞳ࢀ࡚࠾ࡾࠊᖐ
↓௬ㄝᑐࡋ࡚ 1 ศࡢ 1 ௨ୗ࡛࠶ࡿࠋᑐ↷ᐇ㦂ࡼࡗ࡚ᚑ᮶ࡢ≀⌮Ꮫⓗㄝ᫂ࡸᐇ㦂࢚࣮ࣛࡣ
㝖እࡉࢀࠊࡲࡓᐇ㦂ィ⏬ἲࡼࡗ࡚ゎ㔘ࡀไ㝈ࡉࢀࡿࠋᐇ㦂⤖ᯝࡣࠊ࠶ࡿ✀ࡢே㛫ࡢព㆑ࡀຠ
ᯝࡢ※ࡋ࡚ྵࡲࢀ࡚࠸ࡿࡇࢆ♧၀ࡋ࡚࠸ࡿࠋࣛࣥࢲ࣒ࢹ࣮ࢱࡢᚤ࡞ᵓ㐀ࡣࠊே㛫ࡢྍ
ᖸ΅࡞ὀ┠ឤࡀ≀㉁ୡ⏺ຠᯝࢆࡶࡓࡽࡍࡇࢆ♧ࡋ࡚࠸ࡿࠋ
࣮࣮࢟࣡ࢻ㸸RNGࠊᩘⓎ⏕ჾࠊ≀㉁㸫ᚰ┦స⏝ࠊᆅ⌫ព㆑ࠊ࣐ࢡࣟPKࠊሙࡢព㆑ࠊ㞟
ᅋព㆑ࠊ9㺃11ࠊᆅ⌫ⓗᚰ

 9㺃 11ࠊୡ⏺㈠᫆ࢭࣥࢱ࣮ࣅࣝࡀ ࢸࣟࣜࢫࢺ
ࡼࡗ࡚⇿ᙎࡉࢀࡓ᪑ᐈᶵ◚ቯࡉࢀᔂቯࡋࡓࠋ
ࡇࡢࡁࠊᆅ⌫య࡛ࠊ⾪ᧁᏳࡀⱞࡋࡳ㠀
ᖖ῝࠸ᛮ࠸ࡸࡾኚࢃࡿ࠸࠺῝㐲࡞ឤⓗඹ
᭷ࡢ㛗࠸▐㛫ࡀ࠶ࡗࡓࠋᝒࡢ┿ࡗ᭱୰ࠊᡃࠎࡣ
ே㛫ᛶࡢ⾲ࢀࡀ 1 ࡘ࡞ࡿࡢࢆぢࡿࡇࡀ࡛ࡁࡓࠋ
ᅜᐙࡸẸ᪘ࡢ༠ຊࡀࠊࣅࣝࢆ◚ቯࡋࡓᛣࡾࡸᜍࢀ
ࢆࡣࡡࡘࡅࡿྍ⬟ᛶࡀ࠶ࡗࡓࠋṧᛕ࡞ࡀࡽࠊࡑࢀ
ࡣᐇ⌧ࡏࡎࠊሗ࠸࠺∐㢮⬻ࡢྂ࠸⾪ືࡀ
ゎࡢྍ⬟ᛶྲྀࡗ࡚௦ࢃࡗࡓࠋࡑࢀ࡛ࡶࠊ୍▐ࠊ
ᆅ⌫ព㆑ィ⏬㸦GCP㸧ࢿࢵࢺ࣮࣡ࢡᙳ㡪ࡍࡿࡼ
࠺࡞ୡ⏺୰ࢆそ࠺ឤᛮ࠸ࡢᙉຊ࡞᮰ࡀ࠶ࡗ
ࡓ (Fig. 1) (Nelson, et al., 2002)4).
 GCP ࡣព㆑ඹ᭷࡛㉳ࡇࡾࡑ࠺࡞ຠᯝࢆᤊ࠼ࡿࡼ
࠺ࢹࢨࣥࡉࢀࡓ⨨ࢆ┘どࡍࡿ⛉Ꮫ⪅ࡢᅜ㝿༠
ຊ࡛࠶ࡾࠊពᅗࡢຠᯝࢆ♧ࡍᏳᐃ࡞㟁Ẽ⨨
㛵ࡍࡿᐇ㦂ᐊ◊✲ࡢࡼ࠺࡞ࡶࡢ࡛࠶ࡿࠋᐇ㦂ᐊ࡛
ࡣࠊேࡣኚࢆᮃࡴ㢪࠺ࡔࡅ࡛ᩘⓎ⏕ჾ
㸦RNG㸧ࡢࡿ⯙࠸ࡀࡼࡾࡁ࡞ᩘࠊ࠶ࡿ࠸ࡣᑠ
ࡉ࠸ᩘࢆ⏕ࡴࡼ࠺ኚ࠼ࡿ㸦◳㈌ᢞࡆ࡛⾲ࡀࡓࡃ
_________________________________
Roger D. Nelson, Retired, Princeton University.
196 Valley Road, Princeton, NJ 08540, USA
E-mail: rdnelson@princeton.edu
* ࡇࡢㄽᩥࡣ PA Ⓨ⾜ Mindfield, 2013 ᇶ࡙࠸࡚సᡂࡉࢀࡓࠋ

ࡉࢇฟࡿࡼ࠺ࡍࡿࡢྠࡌ㸧ࠋᐇ㦂ࡣே㛫ࡢព
ᅗࡼࡗ࡚ࡑ࠺࠸ࡗࡓ⨨ࡢฟຊᑠࡉ࠸ࡀ᭷ព
࡞ኚࡀㄏⓎࡉࢀࡿࡇࢆ♧ࡍࠋࡶࡋྠࡌ⨨ࢆ
ࣇ࣮ࣝࢻ㸦ሙ㸧ᣢࡕ㎸ࡵࡤࠊ⨨ࡀ᐀ᩍᘧࠊ
ᘧࠊ࠶ࡿ࠸ࡣ⣲ᬕࡽࡋ࠸㡢ᴦࡸᚰᦂࡉࡪࡿ㞟
࡛ᘬࡁ㉳ࡇࡉࢀࡓࢢ࣮ࣝࣉព㆑ࡢ≉ู࡞▐㛫ࡶ
ᛂࡍࡿࡇᡃࠎࡣẼࡃࠋ

2011 ᖺ 9 ᭶ 11 ᪥ࢆ୰ᚰࡍࡿ 9 ᪥㛫ࡢ
GCP ࢹ࣮ࢱ
ᨷᧁ௨๓ࡢࢹ࣮ࢱࡣࣛࣥࢲ࣒ࡔࡀࠊ9㺃11 ࡽ 2 ᪥௨
ୖࢃࡓࡗ࡚ࡁ࡞೫ࡾࡢ࠶ࡿࡢࡀࢃࡿࠋ
Fig. 1
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 GCP ⨨ࡣࣛࣥࢲ࣒ࢹ࣮ࢱࢆ㞟ࡵࡿୡ⏺୰ࡢ⠇
Ⅼ㸦࣍ࢫࢺᒁ㸧ࡢࢿࢵࢺ࣮࣡ࢡ࡛࠶ࡿࠋࡑࢀࡣᐇ
㦂ᐊࡸࣇ࣮ࣝࢻᐇ㦂ྠࡌᢏ⾡ࢆࡗ࡚ࠊ◊✲
⠊ᅖࢆࡁࡃᣑᙇࡍࡿ⮬↛࡞ၥ㸫つᶍ࡞ฟ᮶
ࡀ㉳ࡇࡿࡁࠊGCP ࢹ࣮ࢱࡢ୰ࣛࣥࢲ࣒࡛࡞
࠸ᵓ㐀ࡀぢࡽࢀࡿ㸽㸫ࢆၥ࠺ࡇࢆྍ⬟ࡍࡿࠋ
ᖐ⤖ⓗࡣࠊᡃࠎࡣ RNG ࡀᆅ⌫ព㆑ࡢドᣐࢆᤊ࠼
ࡽࢀࡿ࠺ࢆၥ࠺࡚࠸ࡿࠋࡇࢀࡣ㔜せ࡞ၥ㢟
ࡔࡀࠊỴᐃⓗ⟅࠼ࡿࡢࡣᐜ࡛᫆࡞࠸ࠋᡃࠎࡣࡇ
ࢀࡲ࡛ 15 ᖺ௨ୖࢃࡓࡗ࡚ࠊࣛࣥࢲ࣒ࢹ࣮ࢱࡉ
ࢀ࡚࠸ࡿࢹ࣮ࢱᏑᅾࡍࡿࡣࡎࡀ࡞࠸㠀ࣛࣥࢲ࣒
࡞ᵓ㐀ࡀ☜࠶ࡿ࠸࠺Ⰻ㉁࡞⤖ᯝࢆᚓ࡚࠸ࡿࠋ
ᆅ⌫ព㆑ࡢᴫᛕࢆᐃ⩏ࡍࡿດຊࠊࡑࢀࡀࢹ࣮ࢱ
ほ ࡉࢀࡓᵓ㐀ࡢࡼ࠺ᑐᛂࡍࡿࡢࢆỴ
ᐃࡍࡿດຊࡀồࡵࡽࢀ࡚࠸ࡿࠋ
 ⫼ ᬒࡢᴫ␎㸸1990 ᖺ௦ึ㢌ࠊᡂ⇍ࡋࡓᢏ⾡
ࡼࡗ࡚◊✲ᐊ࡛ࢃࢀ࡚࠸ࡓ RNG ࢆእᣢࡕฟࡍ
ࡇࡀྍ⬟࡞ࡗࡓࠋࣉࣜࣥࢫࢺࣥᏛ≉␗ᕤᏛ
◊✲ᡤࡢࢳ࣮࣒ࡀࠊព㆑ࡢሙ⪃࠼ࡽࢀࡿఱࢆ
᳨ฟࡍࡿࡼ࠺ࢹࢨࣥࡋࡓࠕࣇ࣮ࣝࢻ REGࠖࡢ
ᐇ㦂ࢆጞࡵࡓ㸦Nelson, et al., 1998㸧2)ࠋᡃࠎࡣࠊ≧
ἣࡼࡗ࡚ඹ㬆≧ែ࡞ࡗࡓ୍⩌ࡢேࠎࡀࠊࣛࣥ
ࢲ࣒⨨グ㘓ࡉࢀࡿࡼ࠺࡞ࢢ࣮ࣝࣉព㆑ࢆඹ᭷
ࡍࡿࢆၥ࠺ࡓࠋᡃࠎࡣ༢≉ู࡞♫ⓗ⎔ቃ
⨨ࢀࡓ RNG ࡢࡿ⯙࠸ࢆ┘どࡋ࡚࠸ࡓࡔࡅ࡛ࠊ
ࢹ࣮ࢱࢆኚ࠼ࡼ࠺࠸࠺ពᅗࡣ࡞ࡗࡓࡶಀࢃ
ࡽࡎࠊ⟅ࡣ࢚ࢫ࡛࠶ࡗࡓࠋ≉␗ຠᯝࡣࠊ⢭⚄ⓗ
࠶ࡿ࠸ࡣឤⓗࢢ࣮ࣝࣉࡀ 1 ࡘ࡞ࡿ≧ែ┦
㛵ࡋ࡚࠸ࡓࠋࡑࢀࡣࠊேࠎࡢྍᖸ΅ᛶࡀᩘิ
ᙳ㡪ྍ⬟࡞ሗࡢሙࢆసࡗࡓࡢࡼ࠺ࡔࡗࡓࠋ
 ⥆ࡃᩘᖺࢃࡓࡾࠊࡇࡢᴫᛕࢆᗈࡆࡿᶵࡀ㉳
ࡇࡗࡓࠋࡓ࠼ࡤࠊ1997 ᖺ 9 ᭶ࠊࢲࢼድࡢⴿ
ఱⓒ࠸࠺ேࡢὀ┠ឤࡀ㞟ࡲࡗࡓࠋ⚾
ࡣ࣮ࣚࣟࢵࣃ⡿ᅜࡢே RNG ⨨ࡽࢹ࣮ࢱ
ࢆྲྀᚓࡍࡿࡼ࠺౫㢗ࡋࠊࡑࡢ」ྜࢹ࣮ࢱࡣࣇ࣮
ࣝࢻ REG ᐇ㦂ࡢࡼ࠺㠀ࣛࣥࢲ࣒࡞ᵓ㐀ࢆ♧ࡋࡓ
(Nelson, et al., 1998)3)ࠋࡑࡢᖺࡢ⛅ࠊ⚾ࡣ㉸ᚰ⌮Ꮫ
⢭⚄⏕⌮Ꮫࡢศ㔝ࡢ᪉᭷┈࡞ሗࢆඹ᭷ࡍ
ࡿࡓࡵࠊ◊✲௰㛫ࢆࢻࢶࡢࣇࣛࣈࣝࢢᣍࡁ
㞟ࡵࡓࡀࠊࡑࡇ࡛ᛮ࠸ࡀࡅ࡞࠸✭ࡀ࠶ࡗࡓࠋᗯ
ୗࡢ❧ࡕヰ࡛ࠊከⅬ⬻Ἴ ᐃᢏ⾡㸦EEG㸧ከ※
REG
ᐃࡢഅ↛ࡢẚࡺⓗ୍⮴ࡀࠕୡ⏺ EEGࠖ࠸
࠺ᴫᛕྜయࡋࡓࡢࡔࠋ
 ⚾ࡣே㛫ࡢ㢌ࡢୖࡢ⬻Ἴ㟁ᴟྠࡌࡼ࠺ࠊᆅ
⌫యࡢྛⅬ࡛ࢹ࣮ࢱࢆグ㘓ࡍࡿ RNG ࡢᜏஂⓗ
ࢿࢵࢺ࣮࣡ࢡࡢᵓ⠏ࡘ࠸࡚◊✲௰㛫ウㄽࡋጞ
ࡵࡓࠋࡓࡲࡓࡲࠊ⚾ࡢᜥᏊࡢࢢࣞࢵࢢࡀ㧗ᗘ࡞ࣉ
ࣟࢢ࣒ࣛᢏ⾡ࢆᣢࡗ࡚࠾ࡾࠊࡲࡓᆅ⌫ព㆑ィ⏬
࡞ࡿࡔࢁ࠺ᇶ♏ࣉࣟࢢ࣒ࣛᵓ㐀ࢆ㛤Ⓨࡍࡿ༑ศ
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࡞⮬⏤㛫ࡀ࠶ࡗࡓࠋᙼࡣ EEG ࢆࡗࡓ⬻◊✲
ࡽࡦࡽࡵࡁࢆᚓ࡚ࠊᡃࠎࡣୡ⏺ࢆ⥙⨶ࡍࡿ࢞
㟁ᅗ㸦ElectroGaiaGram㸸EGG㸧࠸࠺᪂ࡋ࠸ࢿࢵ
ࢺ࣮࣡ࢡࢆ⪃࠼࡚࠸ࡿࡢࡶࡋࢀ࡞࠸♧၀ࡋࡓࠋ
ࡑ ࡢ ྡ๓ ࡣᐃ ╔ࡋ ࠊᡃ ࠎࡣ ୡ ⏺ࡢ ྛ࣍ ࢫࢺ ᒁࡢ
RNG ⨨ࢯࣇࢺ࢙࢘ࢆ Egg㸦༸㸧ࡪࠋࡲ
ࡓࠊࢹ࣮ࢱࢆࣉࣜࣥࢫࢺࣥࡢࢧ࣮ࣂ࣮㞟ࡵ࡚
ಖᏑࡍࡿࢯࣇࢺ࢙࢘ࡣࣂࢫࢣࢵࢺ㸦ࡈ㸧࡛࠶
ࡿࠋ
 2㺃3 ࣧ᭶ᚋࠊGCP ࢆጞࡵࡿ‽ഛࡀ࡛ࡁࡓࠋᡃࠎࡣ
1998 ᖺࡢ 8 ᭶ࢹ࣮ࢱ㞟ࢆ㛤ጞࡋࠊୡ⏺つᶍࡢ
㔜࡞Ṕྐⓗฟ᮶㛵㐃ࡅ࡛ࡁࡿ୪ิࣛࣥࢲ
࣒ิࡢṔྐࢆసࡾฟࡍ‽ഛࢆࡋࡓࠋᡃࠎࡣၥ࠺
ࡁၥࢆ▱ࡗ࡚࠸ࡓࠋᡃࠎࡣẼ࠸࡚࠸࡞࠸ࡀࠊ
ᡃࠎࢆ࠸⤖ࡧࡅ࡚࠸ࡿఱࡀ࠶ࡿࡢࡔࢁ࠺
㸽㸦ࡴࢁࢇࠊࡍ࡚ࡢᩥ࡛㈼ேࡣࡲ࡛ࡑ࠺
ゝࡗ࡚࠸ࡓ㸧ࠋᆅ⌫ࡣᆅ⌫ୖ⏕ᜥࡍࡿ⏕≀㉳
ࡇࡿఱࡽࡢయⓗᛂࢆ♧ࡍࡔࢁ࠺㸽
ࡶࡋᆅ⌫ⓗᚰࡀ࠶ࡿ࡞ࡽᡃࠎࡣࡑࢀẼࡃࡔࢁ
࠺㸽 ࡉࡽࠊࡑࡢຠᯝࢆኚㄪࡍࡿࡶࡋࢀ࡞
࠸≀⌮ⓗࠊ♫ⓗࠊᚰ⌮Ꮫⓗኚᩘࡘ࠸࡚ࡢࡼࡾ
┤᥋ⓗ࡞ၥࡀ࠶ࡗࡓࠋ
 ≀⌮Ꮫᚰ⌮Ꮫࡢቃ⏺㡿ᇦ࡛◊✲⪅ࡢᑠࡉ࡞ศ
㐵㝲ࡀࠊࢧࡤࢀࡿேࡢព㆑ࡢ㠀᪥ᖖⓗ⬟ຊ
ࢆ 20 ୡ⣖ึ㢌ࡽ᥈✲ࡋ࡚ࡁࡓࠋGCP ࡣࡇࡢ◊✲
ࡢᘏ㛗⥺ୖ࠶ࡾࠊ◊✲ᐊࡢᐇ㦂࡛ࡣ࡛ࡁ࡞࠸㡿
ᇦࢆ࢝ࣂ࣮ࡋ࡚࠸ࡿࠋከᩘࡢ RNG ࡣ┦㛵ࡍࡿࠊ
㊥㞳ࡣ㔜せ࡞ࡢࠊฟ᮶ࡢつᶍࡸேࡢᩘࡣ㔜せ
࡞ ࡢ ࠊ ࡑࡋ ࡚ຠ ᯝࡀ ⌧ࢀ ࡿ ࡢ ᚲせ ࡞ 㛫ࢆ
ᡃࠎࡣၥ࠺ࡇࡀ࡛ࡁࡿࠋᡃࠎࡣฟ᮶ࡢ✀㢮ࠊ
⫯ᐃⓗ࣭ྰᐃⓗせ⣲ࠊእⓗ※ᑐෆⓗ※ࠊ㛵ࡢ῝
ࡉ࠸ࡗࡓ♫ⓗኚᩘࡘ࠸࡚ၥ࠺ࡇࡀ࡛ࡁࡿࠋ
 ୡ⏺୰ࡢ 100 ࢆ㉺࠼ࡿ⛉Ꮫ⪅ࠊᢏ⾡⪅ࠊⱁ⾡ᐙ
ࡸࡑࡢࡢேࡢ㈉⊩࡛ࠊィ⏬ࡣ 2㺃3 ᖺࡢ࠺ࡕ 65
Egg ࢧࢺᡂ㛗ࡋࠊࣛࢫ࢝ࡽࣇࢪ࣮ࡲ࡛ࠊ
ேཱྀࡢከ࠸ᅜࢇࡢ㛫ᖏ࡛㐃⥆ⓗࢹ࣮
ࢱࢆሗ࿌ࡋ࡚࠸ࡿ㸦Fig. 2㸧ࠋ

Fig. 2 ࢢ࣮ࢢ࣐ࣝࢵࣉୖࡢ GCP ࡢ Egg ࢧࢺ
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 ᡃࠎࡢᥦၐࡍࡿ୍⯡ⓗ௬ㄝࡣࠊGCP ⨨ࡢࣛࣥ
ࢲ࣒ࢹ࣮ࢱ㓄ิࡣୡ⏺つᶍࡢࡁ࡞ฟ᮶ࡢ᭱୰
㠀ࣛࣥࢲ࣒࡞ࡿࡔࢁ࠺࠸࠺ࡶࡢࡔࠋࡑࢀࡣ
୍㐃ࡢཝᐦᣦᐃࡉࢀࡓබᘧ௬ㄝࡢᐇ㦂࡛ホ౯ࡉ
ࢀࡿࠋᡃࠎࡣ 2014 ᖺࡢⅬ࡛ 450 ௳ࡢබᘧᐇ㦂ࢆ
⾜ࡗ࡚࠾ࡾࠊࡑࡢᐇ㦂࡛ࡣ๓ᣦᐃࡉࢀࡓࠕᆅ
⌫つᶍࡢฟ᮶ࠖࡀほᐹࡉࢀࡓࠋᡃࠎࡢᶆ‽ⓗ࡞
ࢿࢵࢺศᩓ*ࡢゎᯒࡣࠊฟ᮶ࡢ᭱୰ࡢࢿࢵࢺ࣮࣡
ࢡయࢃࡓࡿࢹ࣮ࢱࡢྍኚᛶࢆ ᐃࡍࡿࠋࡇࡢ
㔞ࡣẖ⛊Ỵᐃࡉࢀࠊฟ᮶ࡢᮇ㛫ࢃࡓࡗ࡚ྜィ
ࡉࢀࡿࠋฟ᮶ࡢᚓⅬ⤖ᯝࡣᮇᚅ್ẚ㍑ࡉࢀࠊ
ࡢ೫ᕪࡀ᭷ពỴᐃࡉࢀࡿࠋ ᐃࡣᇶᮏⓗ⠇
Ⅼ㛫ࡢ┦㛵ࡼࡗ࡚Ỵࡲࡿᖹᆒ್ࡢᖹ᪉࡛࠶ࡿࠋ
ゝ࠸࠼ࡿࠊGCP ຠᯝࡣࠊᆅ⌫ⓗ࡞㊥㞳࡛ศ㞳
ࡉࢀࡓ RNG ࡢࡿ⯙࠸ࡀࠊே㢮ࡗ࡚㔜せ࡞ฟ
᮶ࡢ᭱୰┦㛵ࡍࡿࡼ࠺࡞ࡿࡇࢆពࡍࡿ
(Bancel & Nelson, 2008)1)ࠋ
 ᡃࠎࡀࢸࢫࢺࡍࡿ௬ㄝࡣ 2 ࡘࡢỈ‽ࢆᣢࡗ࡚࠾
ࡾࠊ୍⯡ⓗゝ࠺ࠊ᥈✲ྍ⬟࡞༑ศᗈ⠊
ᅖ࡛࠶ࡿࡇࠊࡋࡋࠊ๓ᣦᐃࡋࡓ୍
㐃ࡢᐇ㦂㸦せ࡞௬ㄝࡢᐇ㦂㸧࡛⌧࡛ࡁࡿࡔࡅ
ࡢ༑ศ࡞ṇ☜ᛶࢆࡶࡘࡇࡔࠋ

ேࠎᗈ⠊ᗈࡀࡗࡓඹྠⓗὀ┠ࡸឤࡢ
ᮇ㛫ࡣࠊ≀⌮ᩘⓎ⏕ჾࡢᆅ⌫ⓗࢿࢵࢺ
࣮࣡ࢡ࠾࠸࡚ᮇᚅ್ࡽࡢ೫ᕪ┦㛵ࡍ
ࡿࡔࢁ࠺ࠋ
 15 ᖺ௨ୖࢃࡓࡿィ⏬࡛ࠊᡃࠎࡣཝᐦ㐙⾜ࡉ
ࢀࡓࢸࢫࢺࡢ⭾࡞ࢹ࣮ࢱ࣮࣋ࢫࢆ✚ࡳୖࡆࡓࠋ
ࡑࡋ࡚ࡑࡢ⤖ᯝࡣ୍⯡ⓗ௬ㄝࢆぢ☜ㄆࡋ࡚࠸
ࡿࠋᡃࠎࡣ⣙ 2/3 ࡢ࡛බᘧࡢண ṇࡢ┦㛵ࡀ
࠶ࡾࠊ⣙ 15㸣ࡢฟ᮶ࡀྡ┠ୖ᭷ព㸦p < 0.05㸧
㞳ࢀ࡚࠸ࡿࡇࢆぢฟࡍࠋᖹᆒⓗࡣຠᯝࡣᑠࡉ
࠸ࡀࠊ」ྜࡋࡓ⤖ᯝࡣᮇᚅ್ࡽ⣙ 7 ᶆ‽೫ᕪ㞳
ࢀ࡚࠸ࡿࠋࡑࢀࡣࠊᡃࠎ࡚ࡀ⯆ࡸឤࡢඹྠ
యᘬࡁ㎸ࡲࢀࡿ㦫ࡃࡁఱࡀ㉳ࡇࡿ࠸࠺
㠀ᖖ㔜せ࡞ドᣐ࡞ࡗ࡚࠸ࡿ(Nelson & Bancel,
2011)5)ࠋ
 せ࡞௬ㄝࡢ☜ㄆࢆ㉸࠼࡚ࠊᡃࠎࡣࡇࡢᐇ㦂ࢹ
ࢨࣥ₯ᅾࡍࡿ➨ 2 ࡢၥࡢᩘࠎࢆ᥈✲ࡋ࡚࠸
ࡿࠋࣆ࣮ࢱ࣮=ࣂࣥࢭࣝࡀ㒊ศࢆᢸࡗࡓゎᯒ࡛ࡣࠊ
ࢹ࣮ࢱࡀ⠇Ⅼ㛫ࡢ┦㛵ࡢ┤᥋᳨ドࢃࢀࡓࠋ
ࢹ࣮ࢱࢆ࠺ࠊᐇ㛫⨨ࡢሙᡤ࣭㆑ู␒
ྕࡢ⼥ྜศᯒࡀྍ⬟࡞ࡿࠋ
 ၥࡢ 1 ࡘࡣࠊRNG ࡢศ㞳ࡀ㔜せ࠺࡛࠶
ࡿࠋ⭾࡞ᩘࡢᑐ㛫ࡢ┦㛵ࡣ㸦ᑐࢆ㝸࡚࡚࠸ࡿ㸧
㊥㞳ຠᯝ㔞ࡢᅇᖐศᯒ࡛ホ౯࡛ࡁࡿࠋ⤖ᯝࡣ࠶
࠸ࡲ࠸࡛ࠊ㛗㊥㞳ศ㞳ࡢ㛵ಀ࡛ Z ್ࡀ⣙ 1 ῶᑡ
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ࡍࡿ࠸࠺ࡶࡢࡔࡗࡓࠋⱝᖸࡢ㊥㞳ࡢไ⣙ࡣ࠶ࡿ
ࡶࡢࡢࠊドᣐࡣ Egg 㛫ࡢ┦㛵ࡣ㠀ᖖ㛗࡛ୡ⏺
ࢆ⥙⨶ࡍࡿつᶍ࡛࠶ࡿࡇࢆ♧ࡋ࡚࠸ࡿࠋ
 ➨ 2 ࠊฟ᮶ࡀ㸦㔜せᛶࡢỈ‽ᛂࡌ࡚ほ
ⓗ㸧つᶍᑠつᶍศࡅࡽࢀࡓࡁࠊຠᯝ
ࡣつᶍ࡛ᙉⅯ㨩ຊⓗ࡞ฟ᮶ࡢࡁぢ
ฟࡉࢀࡿ࠸࠺ࠊ୍ᒙㄝᚓຊࡢ࠶ࡿⓎぢ࡛࠶ࡿࠋ
ࡧࡇࢀࡣࠊࡼࡾᙉⅯ࡞่⃭ᑐࡍࡿࡁ࡞ᛂ
ࡀ࠶ࡿࡁఱࡀ≀⌮ୡ⏺స⏝ࡍࡿ࠸࠺ᡃࠎ
ࡢ┤ほࡼࡃྜ⮴ࡍࡿࠋ
 GCP ᐇ㦂ࡢᛶ㉁ࡽᬯ♧ࡉࢀࡿࡶ࠺ 1 ࡘࡢᥦゝ
ࡣࠊேࠎࡀୡ⏺ࡢ≧ἣᑐࡍࡿᛂឤࢆඹ᭷
ࡋ࡚࠸ࡿ࠸࠺ព࡛ࠊព㆑ࡀ㛵㐃ࡍࡿ࠸࠺ࡇ
ࡔࠋࡑࢀࡣࠊຠᯝࡣேࡀ┠ぬࡵ࡚࠸ࡿࡇ౫
Ꮡࡍࡿண ࡉࢀࡿࡇࢆពࡍࡿࠋᡃࠎࡣ࡚
ࡢᆅᇦ RNG ࡀ࠶ࡿࡢ࡛ࠊᆅ᪉㛫ࡼࡿࢹ࣮ࢱ
ࡢ㞟ࡀྍ⬟࡛࠶ࡿࠋᐇ⾜ࡋ࡚ࡳࡿࠊᡃࠎࡣ‶
㊊ࡢ࠸ࡃ⤖ᯝࢆᚓࡿࠋຠᯝ㔞ࡣ้ࡼࡗ࡚ኚ
ࡋࠊࢇࡢேࡀ㉳ࡁ࡚࠸ࡿ᪥୰㠀ᖖࡁ
࠸ࠋࡉࡽࠊࡶࡋᡃࠎࡀつᶍ ᑐ ᑠつᶍ࡞ฟ᮶
࡛ྠࡌศᯒࢆࡍࡿࠊ๓⪅࡛ࡣኪ࡛᫂░
࡞ࣃࢱ࣮ࣥࡢ㐪࠸ࡀ࠶ࡿࡀࠊᚋ⪅࡛ࡣࡑࡢᕪࡣᑡ
࡞࠸ࠋ
 15 ᖺ㛫ࡢᐇ㦂ࡢ⫢ᚰ࡞Ⅼࡣࠊᮇᚅ್ࡽබᘧࢹ
࣮ࢱࡢ⣼✚ࡀ㞳ࢀ࡚࠸ࡿࡇࢆ♧ࡍᖺ௦㡰ࢢࣛࣇ
࡛どぬ࡛ࡁࡿ (Fig. 3)ࠋࡇࡢᅗ࡛ࡣࠊࡶࡋຠᯝࡀ
࡞ࡅࢀࡤࠊ⤖ᯝࢆ⾲ࡍᢡࢀ⥺ࡣࣛࣥࢲ࣒ୖୗࢆ
ࡉࡲࡼ࠺Ỉᖹ࡞ഴྥ࡞ࡗࡓࡣࡎ࡛࠶ࡿࠋࡑࡢ௦
ࢃࡾࠊᐇ㝿ࡢࢹ࣮ࢱࡣࣀࢬΰࡌࡾࢹ࣮ࢱᮇ
ᚅࡉࢀࡿࡼ࠺࡞ࣛࣥࢲ࣒࡞ኚࢆ♧ࡋ࡚࠸ࡿࡶࡢ
ࡢࠊ╔ᐇ࡞ୖ᪼ഴྥࡀ࠶ࡿࠋࡇࡢィ⏬ࡢయⓗ⤫
ィࡣࠊᆅ⌫ⓗฟ᮶ᑐࡍࡿᡃࠎࡢࢹ࣮ࢱࡢ┦㛵
ࡣࡓࡔࡢഅ↛ᦂࡽࡂᑐࡋ࡚⣙ 1 ศࡢ 1 ࠸࠺
☜⋡࡛࠶ࡿࡇࢆ♧ࡋ࡚࠸ࡿࠋᡃࠎࡣᐇ㦂ィ⏬ἲ
ࡼࡿ⪃៖┤᥋ศᯒᇶ࡙࠸࡚ࠊ㟁☢Ἴᨺᑕࠊ
㏦㟁⥙ࡢ㐣㈇Ⲵࠊᦠᖏ㟁ヰࡢ⏝࠸ࡗࡓ㏻ⓗ
࡞ㄝ᫂ࢆ㝖ࡍࡿࡇࡀ࡛ࡁࡿࠋ
 ⤫ィⓗ࡞ຊ⿵㊊ⓗ࡞➨ 2 ࡢศᯒࡼࡿ⿵ᙉ
ࡶಀࢃࡽࡎࠊᡃࠎࡢ⤖ᯝࡀ┠ぬࡵ࡚࠸ࡿᆅ⌫ព㆑
ࡢド࡛᫂࠶ࡿࡣ⪃࠼ࡿࡇࡣ࡛ࡁ࡞࠸ࠋࡋࡋࠊ
ࡇࡢ⤖ᯝࡣ≀⌮Ꮫᚰ⌮Ꮫᣮᡓⓗ࡞ㅦࢆᥦ౪ࡍ
ࡿࠋᐇ㦂ࢹࢨࣥࡣࠊୡ⏺ࡲࡓࡀࡿศ㞳ࡉࢀࡓ
≀⌮ࣛࣥࢲ࣒※㛫ࡢ≉␗࡞┦㛵ࡀேࡢព㆑㛵ಀ
ࡋ࡚࠸ࡿ࠸࠺⤖ㄽࢆᙉไࡍࡿࠋேࡗ࡚㔜せ
࡞ฟ᮶ GCP ࢹ࣮ࢱࡢ㛫ࡢ⤖ྜࢆࡢࡼ࠺
ㄝ᫂ࡍࡿࡁࠊࡲࡔࢃࡗ࡚࠸࡞࠸ࡀࠊࡑࢀࡣ
㠀ᖖ᫂☜࡛࠶ࡿࠋࡑࢀࡣࠊࢇࡢᩥぢ
ࡽࢀࡿ༢୍ᛶࠊ⤫୍ᛶࠊ࠶ࡿ࠸ࡣ⏕ࡗ࡚᰿
ᮏⓗ࡞┦᥋⥆࠸࠺࣓࣮ࢪఝࡓఱࢆ♧၀
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ࡋ࡚࠸ࡿࠋࡇࡢ」㞧࡞ࢹ࣮ࢱࢆ⌮ゎࡋࡼ࠺࠸࠺
ᡃࠎࡢດຊࡣࠊᏱᐂ࠾ࡅࡿ㐀ຊ㸦ពᅗࢆ᫂ࡽ
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world events. Found Phys Letters, 15: 537-550, 2002.
5) Nelson, R.D., and Bancel, P.A.: Effects of mass
consciousness: Changes in random data, Explore: The
Journal of Science and Healing, 7: 373-383, 2011.
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Fig. 3 GCP ௬ㄝࡢ 456 ௳ࡢ⊂❧ࡋࡓࢸࢫࢺࢆ」ྜ
ࡋࡓ⤖ᯝ
ኴ⥺ࡣᮇᚅ್ࡽࡢ೫ᕪࡢ⣼✚ࢆ♧ࡍࠋ⣽⥺ࡣ
5㸣 0.1㸣ࡢ᭷ពỈ‽ࠋ500 ௳ࡢࣛࣥࢲ࣒࡞ࢩ࣑ࣗ
࣮ࣞࢩࣙࣥ⣔ิࡢศᕸࢆࠕᑐ↷ࠖࢹ࣮ࢱࡋ࡚♧ࡍࠋ

GCP ࡢ࢙࢘ࣈࢧࢺࡣୗグࡢሙᡤࠊṔྐࠊ
ᢏ ⾡ ࠊィ ⏬ࡢ ᪉ἲ  ࡶ ࠊ ㄡ࡛ ࡶ᥋ ⥆࡛ ࡁࡿ
ࢹ࣮ࢱ࣮࣋ࢫࡋ࡚බ㛤ࡉࢀ࡚࠸ࡿࠋ
http://noosphere.princeton.edu or http://global-mind.org
᭱㏆ࡢ୍⯡ⓗㄽᩥࡀᇶ♏ᐇ㦂≀⌮Ꮫⓗࠊㄽ⌮Ꮫ
ⓗ┤ほᇶ࡙ࡃ௬ㄝࢆࡼࡾ῝ࡃศᯒࡍࡿィ⏬ࡘ
࠸᳨࡚ウࡋ࡚࠸ࡿ (Nelson and Bancel, 2011)5)ࠋ
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