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Abstract—In this paper, we consider the unnecessarily antagonistic relation-
ship between anomalies such as psychic phenomena (“Psi”) and theoretical
physics. Characteristics of Psi are discussed along with categories of possible
explanation and mechanisms. A hypothetical Psi experiment is created to ex-
plore the implications of random processes in which constraints are present,
one of which may be “on the future”. A simple rotation of the experiment di-
agram suggestsnonlocality phenomena in quantum physics. A revision of our
thinking about the concepts of causality and randomness are argued as key to
a deeperunderstanding of Psi and the quantum realm in general.
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Introduction

In order to achieve a true understanding of anomalies such as psychic phenom-
ena (“Psi”), we are going to have to give up a few things.

The persistent puzzle is that Psi, now well established in the laboratory as
well as in everyday experience (Radin, 1997a), has generally been considered
to be in serious conflict with physical theory painstakingly assembled and ver-
ified over centuries. In order to extricate ourselves from this conundrum,
rather than postulating some radical new physics, we need to challenge and
perhaps give up some of the assumptions that lurk, often unrecognized, be-
neath our existing view of the world. Key to the development and acceptance
of Relativity was relinquishing our cherished common-sense notions of ab-
solute space and time in favor of a more general concept of spacetime. The
Mach/Einstein revolution took place not by invalidating and replacing New-
tonian mechanics, but by reaching for something deeper and more fundamen-
tal beneath it, and we believe the current situation is similar.

Toward these ends, we will focus first on those characteristics of Psi that are
most disturbing and salient, and try to see what their presence implies for the
necessary physical explanations. A simple hypothetical Psi experiment is then
created and analyzed to show that by recasting the assumptions of the problem
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and adopting a relational approach we can easily produce effects that could be
taken as Psi phenomena.

The Nature and Importance of Psi

Traditionally, Psi phenomena have been classified into telepathy (mind-to-
mind communication), clairvoyance (knowledge of distant events or condi-
tions), precognition (knowledge of the future), and psychokinesis (mind over
matter). However, these categories and descriptions are now well out of date,
misleading, and arguably an impediment to greater understanding. From
decades of experimental exploration, it has become increasingly clear that
these categories are not clearly separable, and are in fact manifestations of a
deeper reality yet to be fully appreciated.

Important properties of Psi, strongly suggested by the evidence, include

* Space/distance independence

* Time/order independence (clairvoyance vs. precognition)
* Complexity independence (goal orientation)

* Experimenter effect (belief, audience)

* Selectivity (which target?), both sensing and affecting

* Small effects (in principle?)

Perhaps the most shocking and perplexing—and thus the most pregnant—
characteristic of Psi is its apparent independence of time as well as space. Ex-
perimentally, for example, it does not seem to matter much whether a remote
viewing takes place before, during, or after the viewed event, whether nearby
or at a great distance (Radin, 1997a,b). Persistent evidence suggests strongly
that thinking about these phenomena in terms of the usual notions of cause and
effect is not likely to yield new insights—and may in fact be the major impedi-
ment to a deeper understanding.

Considered in a more judicious way, Psi phenomena do not necessarily con-
tradict current physical theory, as we will try to elucidate below, and no new
forces or fields, information or interaction paths, etc. are required. (Indeed, it
is difficult to see how a new force or field could be added at all without greatly
upsetting existing theory.) It is only our still largely classical interpretations of
both classical and quantum situations which continue to complicate matters.
The supposed weirdness of quantum phenomena (for example nonlocal corre-
lations in an Einstein, Podolsky, Rosen [EPR] experiment) can be shown to be
largely due to unnecessarily restrictive, neo-classical interpretations of the
laws of quantum mechanics (Etter & Noyes, 1998; Lindley, 1997).

Perhaps the most important message from Psi experimentation is that our
traditional notion of unidirectional causality is inadequate, or perhaps just
plain wrong, and a bi- or omni-directional relational approach is more likely to
represent physical reality. We tend to reason “A is the cause of B, therefore A
must precede B”, when much of physics is already regarded timelessly. This
suggests that “A and B interact, are (cor)related, influence each other mutual-
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ly” is a far more useful conceptualization that is already available, for example
in particle interactions represented by Feynman diagrams.

It is also worth noting that the existing laws of both the classical and quan-
tum realms are almost entirely time symmetrical, so order-independent or
retro-causal effects ought not to be considered preposterous or problematic. In
quantum theory, the wave function is fully symmetrical in time, although its
so-called “collapse” under measurement is considered random and irre-
versible. New approaches are emerging, however, in which measurement can
be understood as a time-symmetrical interaction between the quantum and the
classical domains, without the mysterious collapse (Etter & Noyes, 1998; Cerf
& Adami, 1996a,b).

With the stakes as high as Time, Space and Causality, it is difficult to over-
state the importance of research into Psi phenomena. Progress in this direction
may well lead to a reformulation and re-interpretation of quantum theory, and
thus to deep reconsideration of parts of physics, but major rewriting is highly
unlikely. Even the scientific method itself, based largely on a concept of limit-
ed causality and forward influence, may be in need of an overhaul. This subject
is beyond the scope of this paper.

It is also beyond the scope of this paper to consider the large social and cul-
tural implications that would flow from a better understanding of Psi and the
quantum realm. Our understanding of the nature and the experience of Psi phe-
nomena is deeply intertwined with our technological culture and its worldview.
Arguably, nowhere in the history of mankind has common human experience so
strongly conflicted with mainstream scientific opinion. Historically, Psi phe-
nomena have been reported across all cultures, in all eras, and simply haven’t
disappeared under increasing scientific scrutiny, as many had predicted (Radin,
1997a).

On the contrary, Psi seems to be ubiquitous (usually at a low level), suggest-
ing a deeper reality much like the interconnectedness often associated with
eastern “non-scientific” thought and traditions (Jahn & Dunne, 2001). Psi
brings us face-to-face with some of the most profound questions of human ex-
perience, and challenges our still-young scientific worldview as nothing else
has. For this reason, and those above, Psi phenomena deserve more serious at-
tention and scientific study.

Possible Explanations for Psi

There are at least three general classes of possible explanations of Psi, and
thus three corresponding possible outcomes for research in this still-controver-
sial area:

1. Experiments are wrong and Psi phenomena don’t exist. Psi phenomena
have been well explored in the laboratory for decades (see for example
Bem & Honorton, 1998; Bierman & Radin, 1998; Jahn & Dunne, 1989;
Radin, 1997a,b), and the probability that Psi phenomena are entirely il-
lusory has diminished consistently. Even if it were shown that all past
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laboratory Psi experiments were somehow flawed, the explanation
would have to be highly interesting in itself, and would surely have a sig-
nificant impact on science as well. Denial of the existence of Psi phe-
nomena seems to be increasingly the refuge of those who are simply not
willing to look at the evidence with an open (but still critical) mind.

2. Current physics is deeply flawed and must be entirely replaced in order
to accommodate Psi phenomena. It has long been claimed by some that
if Psi phenomena are real, then physics as we know it would have to be
seriously wrong, or would at least require significant modification. This
belief alone has been responsible for much of the unwillingness of main-
stream science to look at the evidence for Psi, no less to consider it as
important. In particular, precognition would seem to require information
transfer from the future, supposedly a logical impossibility. A careful re-
reading of existing physics shows that this fear is unfounded, and a major
rewrite seems both unlikely and unnecessary.

3. Current physics is adequate to explain Psi, but a deeper understanding
and reinterpretation of its foundations are necessary. This is obviously a
more appealing alternative, which we describe in part and advocate here.
A reinterpretation and a recasting of the physical laws we already have
will bring a better understanding of the strangeness of the quantum
realm, plus a natural extension into the phenomena of Psi, without re-
quiring dramatic new physics or overturning of well-established laws.

Comparing Random Bitstreams

Consider the two random bitstreams called S (Subject) and T (Target) in
Figure 1. Each is apparently a random sequence, with chance distribution of Os
and 1s. Yet when we compare the two sequences in this example, we find that
S and T are highly correlated, having the same value in 3/4 of the pairs. Of
course, even random-appearing bitstreams can be correlated, either by some
common dependence or by chance alone.

S: 10110010000111100111010001001101  =>16/32

T: 10100011000011110110010101011100 =>16/32

R(S=T):11101110111011101110111011101110 =>24/32

Fig. 1. Two random but correlated bitstreams.
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Fig. 2. Correlation between S and T by prior common cause.

There are many trivial ways in which such a correlation could have occurred
without any reduction of the randomness of each individual stream. Figure 2
shows the stream S having its origin in common with stream T in the past. The
XOR function' simply inverts every fourth bit as directed by its control
(upper) bitstream. There is a lot of “room” in randomness, and random bit-
streams may be correlated in subtle and perhaps not-so-subtle ways.

A Simple Psi Experiment

Suppose we construct a simple Psi thought experiment (Figure 3) where a
Subject attempts to guess bits generated by a Target random number generator
(RNG), a “true-random” source based on quantum phenomena such as ra-
dioactive decay. We will assume that the Subject’s guesses are independent
and essentially random as well, and thus can also be modeled by a random

Subject S

(RNG) =9 R Result

(hit?)

Target
RBNG)

Fig. 3. A simple Psi thought experiment.
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Fig. 4. Experiment E1: Random streams with correlation (Psi hitting).

process, possibly with a slight bias towards 0 or 1. An equality test (compara-
tor) generates the Result bitstream as shown. Usually, the Result stream would
be thought of as strictly a function of random variables S and T, but below we
will make assumptions about (place constraints upon) R and examine the im-
plications of doing so.

By construction, no other paths of data flow or influence are present other
than those explicitly shown as wires in the diagram. In particular, in this sim-
plified experiment we will not provide any feedback to the Subject from the
Result. Streams S and T are assumed to be independent and random, and thus
we would expect a correlation of zero between them, and a 50/50 Result
stream.

But suppose the Result (comparison) bitstream shows more hits than would
be expected by chance, as Psi experiments often do in the lab. We might then
ask how such results came about, and what additional information flow might
have been required to bring this about. Do the extra-chance results force us to
positan additional path of influence from Subject to Target (psychokinesis), or
from Target to Subject (clairvoyance or precognition, depending on which is
chosen first), or along some other path?

Experiment E1: Unbiased Subject—Clairvoyance and Precognition?

If the Subject bitstream S and Target bitstream T are indeed random, inde-
pendent, and unbiased, we would expect to find no long-term correlation be-
tween them by chance alone, and the Result bitstream R would be uniformly
distributed, containing about 50 or so 1s (hits) out of 100 trials. However, if
some Psi phenomenon is at work, and the bitstreams somehow become corre-
lated even though individually unbiased (as in the example above), we might
see many more hits even as the distributions of S and T remain the same.

In this somewhat exaggerated example we have assumed 75 hits out of 100
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trials?, as illustrated by the Link Theory case tables (Shoup & Etter, 1999), i.e.,
relative probabilities, shown in Figure 4. In these tables, n is the relative num-
ber of cases having the stated values, and has been normalized to 100 total
cases for each of the three bitstreams.

Note that no bias is present in either the Target or the Subject bitstream, and
each appears entirely random when examined alone. The lower table in Figure
4 shows conditional probabilities among S, T, and R, and the 50/50 chance
distribution for T alone obtained by simply combining the relevant cases for T
=0andforT=1.

To illustrate using conditional probabilities, we are given p(S = 1) = 0.50,
p(R = 1) =0.75, and the equality constraint (S = 7) <> R. In the case where
streams S and R are assumed independent, we have’

P(R1S8)=p(R),

that is, S by itself tells us nothing about R. The conditional probabilities are
then

p(R=115S5=0)=p(R=1and S=0)/p(S=0)=p(R=1),
and
p(R=11S=1)=p(R=1andS=1)/p(S=1)=p(R=1).
So for the cases where R=1, namely7=S=0and T=S=1,
p(T=0andS=0)/p(S=0)=p(R=1),
and
p(T=1andS=1)/p(S=1)=p(R=1),
and for the cases where R = 0 similarly,
p(T=1andS=0)/p(S=0)=p(R=0)=1-p(R=1),
and
p(T=0andS=1)/p(S=1)=p(R=0)=1- p(R=1).
So then, solving in all four cases,
p(T=0andS=0)=p(S=0) X p(R=1)=0.50 X 0.75=0.375,
p(T=1andS=1)=p(S=1) X p(R=1)=0.50 X 0.75=0.375,
p(T=1andS=0)=p(S=0) X (1-p(R=1))=0.50 X 0.25=0.125,
p(T=0andS=1)=p(S=1) X (1-p(R=1))=0.50 X 0.25=0.125,

and it follows by combining like cases that
p(T=0)=p(T=0and S=0)+p(T=0and S=1)=0.50,

and
p(T=1)=p(T=1and S=0)+p(T=1and S=1)=0.50.
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Fig. 5. Experiment E2: Bias in the Subject influences the Target RNG.

Discussion of Experiment E1

Upon reflection after the experiment is over, it is easy to see that given the
stated Resultdistribution (75/25) and the assumption of unbiased (50/50) Sub-
ject and Target, some correlation must have been present between the Target
and the Subject streams in this experiment. It is usually asked “How did this
correlation occur?” A more interesting question, seldom asked, is “Was it this
unexpected correlation between S and T that produced the high Result, or the
unusual Result that produced the correlation?”

Clearly neither alternative alone captures the full symmetry of the situation.
(It is exactly this limitation in the usual assumption of forward causality that
we wish to highlight.) It might be that S and T were somehow mysteriously
connected, and affected one another directly. But our intention is to show here
that a constraint or influence exerted on R alone would also have given the
same overall results due to the freedom present in the random sequences S and
T, and that this is a simpler explanation having other desirable properties as
well.

A more useful interpretation of this experimental arrangement is that the
three variables participate jointly in the three-way equality relation, which is
in principle a tri-directional constraint. If we see extra-chance Results, no ad-
ditional causal path between S and T need be present in order for this outcome
to have occurred. The apparent clairvoyance or precognition is merely a conse-
quence of the distribution on R and the symmetry of the equality relation. And
after the experiment is complete, no further explanation is necessary, since all
the datais “in the past”.

Experiment E2: Biased Subject—Psychokinesis?

Now suppose that the same high Resultis seen (75% hits), but that for some
reason the Subject’s guesses happened to be slightly biased, 52 Os for every 48
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1s (Figure 5). With this additional constraint on S in place, a tabular analysis or
a conventional conditional probability calculation, as in E1, shows that the
Target generator must also have been slightly biased, 51 to 49.

By calculations identical to those for E1 above, but this time given p(S =0)
=0.52and p(S=1)=0.48, we deduce that

p(T=0)=p(T=0and S=0)+p(T=0and S=1)=0.39+0.12=0.51,
and
p(T=1)=p(T=1andS=0)+p(T=1andS=1)=0.13+0.36=0.49.

In other words, it appears as if the Target RNG is being influenced, some-
how pulled away from a 50/50 random distribution as if by a psychokinetic
mechanism. It is natural to infer that some influence on the Target generator
must have occurred, yet no extra path or external interference with T is neces-
sary to produce this effect. The outcome can be simply explained as a conse-
quence of the statistical constraints that we imposed on the distributions of S
and R, and the statistical freedom already available in T.

Is the tail wagging the dog? The point again in this case is that the three
variables S, T, and R are jointly constrained by the equality comparator, and
the apparent psychokinetic mechanism is just this constraint acting in both for-
ward and backward directions. Note also thatif the constraint on the indepen-
dence of S and R were relaxed, more freedom would be available to T, and its
bias would not be necessary.

Further Discussion of the Experiments

Of course, it is also important to ask if the S and T streams are indeed ran-
dom and unavailable to each other, how did the extra-chance Result we as-
sumed in R come to be? One reasonable answer is that some influence is exert-
ed “backwards” by the (potentially large number of) things to which R is
attached. Anything which depends upon or would be affected by the outcome of
the experiment has an interaction with it, and thus, by symmetry, the potential
to affect it. How exactly the Subject, the experimenter, the environment or
other agents may have influenced the results of the experiment in this way is
the subject of further research.’

If the ideas of future constraint and backwards causality are disturbing, it is
useful to recall and compare another well-established way of reasoning in
physics, the principle of least action. This principle, which has been shown to
be essentially equivalent to Newtonian mechanics, is based upon two bound-
ary conditions, one of which is the final state of the system at some time in the
future. See Price (1996) for useful examples and discussions of least action,
backward causality, and our common assumptions about time (but without any
discussion of Psi).
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Fig. 6. Possible paths to bring about correlation.

Psi without Rewriting Physics?

To summarize, in the simple bit-guessing Psi experiments above, we as-
sumed two boundary conditions, one on the distribution of the Result, and
then additionally one on the distribution of the Subject’s guesses. The former
could be said to have been “a constraint on the future” prior to the experiment,
but was “the way things turned out” afterwards. Assuming provisionally that
the Subject was the agent, in some sense responsible for the unusual outcome,
what path did he utilize to bring about these overall results, especially the ap-
parent deviation from randomness in the Target stream in experiment E2?

To put it another way: Suppose that a Psi experiment of this type has been
conducted, and all data have been recorded. Suppose that we see some extra-
chance results, and thus a corresponding unexpected correlation between S and
T. How did this occur?

Restricting ourselves to the usual sort of causal reasoning, there are 4 possi-
bilities as shown in Figure 6:

1. The Subject was somehow able to sense the Target bits or the (future)
Results and adjust his guesses accordingly. This is the standard clairvoy-
ance (T chosen before S) or precognition (S chosen before T) explana-
tion. The mechanism would have to include a previously undetected in-
fluence by some means using an undiscovered human sensitivity or
sense organ. This doesn’t seem very plausible, yet it is still a commonly
accepted hypothesis about how Psi must work. Moreover, if the Target
bitis chosen first, then the Subject must possess some precognitive abil-
ity, and this requires information flow backwards in time. Naturally,
physicists are typically quite skeptical of an explanation of this sort, and
thus even of the existence of the phenomenon itself.

2. The Subject was somehow able to affect the Target generator directly.
This is the usual psychokinetic explanation, as apparently seen in exper-
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iment E2 above and many careful real-world experiments (Jahn &
Dunne, 1989; Jahn et al., 2000). Quantum processes now considered to
be in principle random would have to be influenceable, and information
conveyed in some currently unknown way. Again, a new or unappreciat-
ed mediation by a force or field would seem to be necessary—unlikely in
the face of existing physical evidence and well-tested quantum theory.

3. The Subject was somehow able to make use of prior correlations or en-
tanglement between himself and the Target generator to make or adjust
his guesses, similarly to 1 above but conditioned by past common cause.
(See the similar example given previously.) After all, real RNGs have a
physical history, and their performance may not be entirely isolated from
the past, as we have assumed. According to current cosmological theory,
everything has interacted in the past, even if quite remotely. It is general-
ly assumed that any residual correlations between well-separated ob-
jects has long ago been erased by unavoidable decoherence at ordinary
temperatures, but this seems far from conclusively established.® While
this hypothesis might explain clairvoyant or precognitive effects, some
way to affect quantum random sequences would still be required in order
to explain psychokinesis of the sort seen in experiment E2 above and in
laboratory experiments.

4. The Subject was somehow able to affect the Result by interactions in the
future that were then reflected backwards through the equality constraint
to affect the Target generator (symmetrically to hypothesis 3 above, but
relying on a future correlation). This is the hypothesis we have explored
in the calculations above by placing a constraint on the Result bit-
stream.’

With hypotheses 1 and 2, an extra unknown path of information or influence
is necessary between S and T, and this seems to be in serious conflict with
well-established physical theory. Alternatives 3 and 4 however do not require
any such mysterious paths nor the difficulties associated with them.

In particular, hypothesis 4 can readily account for many if not all of the so-
called clairvoyant, precognitive, and psychokinetic effects apparently exhibit-
ed in such experiments, without new paths or any major insult to well-accept-
ed physical law—if we allow symmetrical (bidirectional) causality. Even the
apparent “pulling” of the Target RNG in experiment E2 is possible via influ-
ence on its existing “output”, without requiring some new and separate mecha-
nism or path.

A requirement of hypothesis 4, of course, is some way for the Subject (or the
experimenter or some other agent) to influence or constrain the future Result
via an additional direct or indirect path. Although this cost seems high, even
daunting, some form of influence on the Result is actually a simpler explana-
tion for the Psi effects that are in fact seen even under stringent laboratory con-
ditions.® As suggested above, it might be that the Result is affected by a diffuse
collection of future backward influences that combine to give the observed
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Fig. 7. Rotation of the simple Psi experiment suggests an EPR arrangement.

overall effect (Etter, 1977). The analogy is sometimes given (Price, 1996) of
the time reversal of dropping a stone into a pond, whereby small precise distur-
bances made at the edges of the pond with just the right timing could converge
and cause a highly improbable splash to suddenly emerge from the center. Se-
rious exploration of this possibility undoubtedly will require some extensions
to existing mathematical tools and theory (Etter, 2001).

Hypothesis 3 can be tested, to a certain extent, by simply looking for correla-
tions among unrelated RNGs.? Hypothesis 4 can be tested by looking for the
presence of corresponding Subject and Target biases in guessing experiments
that have shown significant Psi functioning. These two hypotheses are among
those now being explored in Internet-based and other experiments (see
www.boundaryinstitute.org).

The Connection to Quantum Nonlocality

With a simple rotation, the experimental diagram above gives something
quite suggestive of an EPR (Einstein, Podolsky, Rosen) arrangement (Bell,
1964). See Figure 7. If we constrain the Result stream to be all zeros (continu-
al missing), then the Subject and Target streams must be perfectly anti-corre-
lated, just as in the case of the spins of an entangled EPR particle pair (Aspect,
1982).

In the usual EPR experiment, the “Result” constraint discussed here is in-
stead thought of as a preparation, since it occurs prior to measurement of the
Subject and the Target spins. But our point here is that time sequence is not rel-
evant to correlation. Because of the equality constraint, the R, S, and T
streams are jointly constrained no matter what their time sequence. With re-
spect to the Psi experiment, the usual EPR arrangement is just a special case,
namely complete entanglement at the “source” (R in this case) followed by
measurement at S and T, in either order.

While the similarity here is not trivial, we hasten to add that this simple bi-
nary Psi experiment does not capture the full generality of the nonlocal phe-
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nomena demonstrated in EPR arrangements. In particular, there is no provi-
sion here for (independent) rotation of the measuring devices at S and T, which
are required to demonstrate violations of Bell’s inequalities. We have carried
out a more complete Link-Theoretic analysis that explains EPR in detail (Etter
& Noyes, 1998), including the inequality violations, but the analysis is beyond
the scope of the present paper. The deeper connection between RNG-based
experiments and quantum nonlocality is a subject of ongoing research.

What Is an RNG Anyway?

According to current quantum theory, there are “causeless” uninfluenceable
events—events that happen purely at random. These include radioactive
decay, thermal noise fluctuations, and measurements of superposed quantum
states. Quantum theory remains silent on just how this happens, and how a par-
ticular outcome is chosen from those that are possible in a given superposition.
In truth, an assumption of randomness has been included at the core of quan-
tum theory out of necessity and because of its success in describing observed
statistical behavior in the physical world.

Since a “random” choice apparently occurs in a quantum measurement, we
naturally ask where does the information come from which determines this
choice, and how does it enter the situation? Does a bit of information come
from God himself for each “collapse” of a binary variable? Before the mea-
surement, there are two possibilities extant, and afterwards one has been dis-
tinguished. This distinction requires a bit of information, not just a reduction in
entropy.'’ See Etter & Noyes (1998) and Cerf & Adami (1996a,b) for attempts
at explanation of quantum measurement in entirely unitary form, without the
miraculous collapse.

The thought experiments E1 and E2 discussed above might suggest that a
true random number generator is not merely producing values with a given dis-
tribution, but is somehow at least in part reflecting the biases in its future envi-
ronment. As a further speculation, perhaps a quantum-random process in this
situation is an entirely free variable that does nothing but satisfy the con-
straints and influences it sees via its “output” connections—Iliterally the tail
wagging the dog. Most such processes see a very large number of particles and
interactions at their outputs, and so would typically show near-chance behav-
ior due to large-number effects.

In the latter experiment E2 above, we have somewhat constrained both S
and R. Thus a random element such as T has no choice but to produce the dis-
tribution of values shown. If an RNG is indeed a “causeless” random data
source (one having no inputs or internal memory), then how could it be other-
wise? The alternative would be for the quantum process to have some internal
mechanism that ensures a uniform distribution, and this contradicts the as-
sumptions of fundamental randomness.""
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What Then about Causality?

The concept of causality should be generalized, and replaced in our thinking
and in our vocabulary by symmetrical, less restrictive concepts such as influ-
ence, dependence, and especially correlation or joint constraint. Despite our
everyday experiences with objects and events, much of physics theory already
holds that causality is bi- or omni-directional, and in principle timeless. Our
common-sense unidirectional notion of cause and effect has been developed
(evolved?) through years of experience in the macroscopic world. But, as we
have learned repeatedly (cf. Relativity), our common sense has limited applic-
ability, and it may in fact have deeply and similarly misled us about the true
nature of things.

It is perhaps due to our pragmatic human nature that the basic concepts of
quantum theory are still defined in terms of our classical intuitions of objects,
causes, space and time. The possibility of an ultimately simpler explanation
surely lies in giving up our unwarranted assumptions about unidirectional for-
ward causality, as we have tried to suggest in these examples.

Summary and Conclusions

In this paper we have tried to give evidence for the hypothesis that so-called
psychic or Psi phenomena can be understood simply, without any major
rewriting of modern physics. We have here and elsewhere (Etter, 1960, 2001;
Etter & Noyes, 1998; Shoup & Etter, 1999) begun to show how a new founda-
tion may be laid underneath current physical theory. This new foundation we
hope can be used to give far more cogent explanations for existing quantum
phenomena, as well as to predict and explain more elusive phenomena such as
randomness and Psi. By altering our notion of causality and taking full ac-
count of both forward and backward influence, many of these seeming myster-
ies will become understandable. The most important ingredient of this new ap-
proach s timeless, relational thinking.

While a better understanding of Psi phenomena will undoubtedly have a
major effect on science and on society, the importance of Psi in the quantum
realm alone could be large even in the short term. The exciting possibility and
embryonic reality of quantum-mechanically based computers is surely rele-
vant here, since the unusual states of matter which are being created and em-
ployed in quantum computing may well be closely connected to those which
mediate Psi, namely highly-entangled, multiply-constrained states. It may be
that odd, unexpected Psi-like phenomena are already being seen or overlooked
in quantum computing laboratories.

We believe the study of Psi phenomena, both theoretically and experimen-
tally, is among the most important activities that can be undertaken within sci-
ence today. The issues here concern not just the fundamentals of physics, but
also the larger phenomena of consciousness, and ultimately the nature of real-
ity itself.
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Notes

'eXclusive OR: XOR(A,B) = (notA and B) or (A and notB). If A is 1, then
the outputis notB.

20f course, in the laboratory we do not see performance at the 75% level in
Psi experiments of this general type, unfortunately—or perhaps fortunately.
But consistent, small extra-chance results do occur and have been observed
over large numbers of trials and many experimental replications (Jahn &
Dunne, 1989; Radin, 1997a). It remains a significant puzzle (and an important
clue) as to why, if indeed there can be consistent low-level Psi, there isn’t
more. The survival value to evolving life forms would be very high indeed.

3Here we use bold S, R, and T to refer to the streams, and plain S, R, and T to
refer to individual bits in those streams.

*The beauty of Link Theory is that all of these relationships are immediately
captured by simply “linking” together the S, T, R and equality tables to form
the composite table STR as shown (Etter & Noyes, 1998; Shoup & Etter,
1999).

>The general idea of future constraints affecting the past and the connection
to Psi phenomena apparently originated in the 1960s with Helmut Schmidt
(1975, 1978) and Tom Etter (1960, 1977), independently.

®Recall also that significant ensemble correlations may exist among N vari-
ables that cannot be seen by examining any N - 1 or fewer of them, by general-
ization from the example in the previous section. This means that such corre-
lations of many particles could remain almost entirely hidden and yet have real
large-scale effects in the world.

"See Etter (1977) and Schmidt (1978) for previous work and discussions of
future constraint and “kickback” effects.

8See Schmidt (1993) and Radin (1997a) for full descriptions of several such
experiments, including some with prerecorded random data.

?See the Global Consciousness Project (noosphere.princeton.edu) for an in-
teresting and provocative effort in this direction with an established network
of RNGs and data readily available. See also www.boundaryinstitute.org/
randomness.htm.

19Of course, there is one well-known way out of this conundrum, but the
price is very high indeed: the multiple-universe interpretation of quantum the-
ory (Deutsch, 1997). But the multiple values paradigm already embedded in
the traditional idea of superposition seems entirely adequate when properly
interpreted, and is certainly simpler.

"' But it bears repeating again that significant extra-chance deviations from
randomness are seen in carefully-controlled real-world experiments, and thus
some explanation is necessary.
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