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 ❛THE OBSERVATORY❜
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experiences of muscles and limbs, jerks and pushes, rises and 
falls, and soon enough, masters being up. She will never forget 
this basic mastery of being up and not down. When she devel-
ops in the finest ways she will know it is toward becoming an 
“upright” person. When she stumbles on a stair-step she will 
instantly be humbled and remember the perpetual mocking 
danger of being down. 

Jean Piaget, the developmental psychologist,2 has taught 
us about the development of here-there and now-then. The 
infant looks at mother, then mother is absent. It is a wonder-
ful moment when the baby comes to understand that mother 
still exists at such times but is in another place—she is there. 
“Here” is where the child is, and “there” is another place where 
mother still is, but out of sight. Other things can be “there” 
and not “here” as well, she comes to understand. A little later 
comes the first relativization of here-there. The child comes to 
understand that “here” is different for everyone, and one per-
son’s “there” may be another person’s “here.” As with every 
such achievement, even as adults some grasp it more firmly than 
others, and any of us can lose hold of it at times.

Now-then is also a struggle to attain. For the infant, there 
seem to be many endless moments, where what is of interest 
is present. Then she comes to think of the toy elephant when 
it is not present. Ah, she knows that it is somewhere (in some 
“there”) and starts to search. But she cannot find it in any 
there. She asks her dad who says that we left it in the restaurant. 
She wants to go find it. Not now, he says, later this afternoon, 
when we are shopping. She bumps against this “later,” another 
kind of “there.” But this is a “there” in another kind of space, 
a space of time. How does one search out this kind of space? 

Often one must wait. How difficult it is to master this 
kind of search, without defeat and forgetting!

She has something else to say to her dad. She tries 
and tries and he doesn’t get it. For him her words are 

garbled and hard to understand. She struggles with 
her mouth-muscles and her word-thoughts and 

tries and tries. She knows her thought but he 
does not. Her thought is inside her, but out-
side of him. She has previously learned that 
one kind of “there” can be “inside” the toy-
box with its closed lid. Her head is like this. 
She knows that what is “in” is only in until it 
can escape and then be out. A little later she 
relativizes in-out and understands that other 
people also have an inside which is unknown 

to her, and other places have an inside which 
is outside for her. It depends on where (and 

who) you are.

James Carpenter

Scientific Revolution, Orienting Constructs, 
and the Challenge of Parapsychology
Revolutions in science are all upheavals in no small part 

because generally they alter some very basic constructs 
that we natively experience as useful and invariant. We develop 
these constructs in our individual histories. They have also 
been articulated and passed down through countless gen-
erations, because they are intuitively sensible and help make 
experience regular and predictable. As the psychological theo-
rist George Kelly pointed out, we all naturally organize our 
experience using dichotomous, bipolar constructs.1 Many of 
our personal constructs are idiosyncratic, our own unique 
creations that we forged out of our own unique histories, but 
some are deeply consensual because of the deep similarities in 
all human experience. 

Some dichotomies are so useful, and so basic to our sense 
of reality, that I would like to call them basic orienting con-
structs. By this I mean that they are fundamental to our sense 
of ourselves and of our relation to the physical and interper-
sonal world in which we live. They are closely tied to our very 
sense of reality. We use them without reflecting on them. They 
are what Kelly called preverbal, in that we formed them in a 
very early period of development, and while we can put them 
into words (at least to some extent), they function wordlessly 
and implicitly, as foundation stones in our psychological struc-
tures. We presume them and build upon them. We usually do 
not know they are there unless something threatens to invali-
date them, and then we experience this as very disturbing. 
While the invalidation of such a core construct is disturbing, it 
can be tolerated ultimately if the invalidation leads to a relativ-
ization of the construct. That is, the construct can be seen to 
obtain as usual in certain contexts but not hold, or be changed, 
in others. Then one can assimilate these contextual rules 
and a sense of basic order can be reestablished. 

The Orienting Constructs of  
Basic Experience
While all of this has not been studied enough empiri-
cally, I think we can say that the following con-
structs are among those that are especially useful 
in organizing our basic experience: up-down, here-
there, now-then, and in-out. 

Up-down is a very pressing issue for a baby. 
Adults are up, and he or she is down. She strug-
gles to get up and falls down. It is clear from see-
ing others that being up is possible so she con-
tinually struggles to master up, then rediscovers 
cruel gravity with its down. She isn’t deterred 
for long and continues the struggle with the inner 
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and down in a way that everyday experience does not require. 
Copernicus and Galileo fleshed this out with astronomical 
theories and observations and confirmed the elaboration of 
up-down that made it relative to the place of the individual 
person. This made our naïve use of the construct useful only 
as a special case—as applying only to where one is. Now we all 
have come to see up and down as relative to the center of the 
earth, or of anything with mass and gravity. The earth became 
a ball and not a flat plane, and it was removed from the center 
of the up-down universe, all because the meaning of up and 
down became abstracted away from the immediate experience 
of the single person.

Einstein relativized the constructs of here and there and 
now and then. Here and there were no longer separate points 
in an invariant space, but space itself became bent as a function 
of mass. The naive sense of here and there could no longer be 
used scientifically, and anyone with even superficial scientific 
education has come to understand that they are poles of a con-
struct with limited, personal applicability. He also relativized 
now-then. Space-time became one thing, a fabric that is bent. 
Locations were no longer invariant, fixed distances in a fixed 
space. They changed as a function of relative velocity. And the 
notion of “now?” We have always known how two things can 
happen at once. After Einstein we have to know that things can 
happen at once from the standpoint of one point in space-time 
but not be simultaneous relative to another point. Quantum 
mechanics further relativized the idea of now and then and 
here and there. Events do not simply follow one another along 
a fixed line of time with fixed and equal units. Now-then is use-
ful within the scale of personal living, but one comes to obser-
vations that show that time is also bent, can join back to itself 
with simultaneity. And here-there, with its assumption of simple 
location? Before it is measured, a subatomic particle exists in 
many different places at once. Once measured, it occupies a 
single “there” as our native construct suggests that it should. 
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Relativizing Constructs
We do not relativize our basic orienting constructs easily and 
happily. We experience them as givens, but they are not simply 
givens; they are achievements. We are loathe to relinquish these 
achievements, even temporarily. Still, all of our basic orient-
ing constructs can and ideally must be relativized. We come to 
understand that our first form of them is only a special case, 
one among others. We are natively equipped to achieve this 
relativization of our basic constructs, as Piaget showed, and we 
often struggle mightily to do so. Everyday experience prompts 
us to some relativizations more than others. In many cases, 
one can go a lifetime and not run into the need to develop an 
elaboration of some basic construct. The specialized insights 
and observations of scientists require them to take the process 
of elaboration and relativization further, and then others try 
to follow them, understand what they have done and why they 
have done it.

According to the theoretical physicist Carlo Rovelli,3 
the pre-Socratic Greek philosopher Anaximander questioned 
whether or not up-down was necessarily invariant for every-
one. Some had considered that the earth might be a thing 
floating in space, but reasoned that this could not be because 
if the earth were such an object (perhaps a ball, or—as he 
imagined—a cylinder) it would fall. Anaximander questioned 
this assumption. Even if the earth is surrounded by space, why 
should it fall? Perhaps things fall toward the earth. If that is 
what falling is, then there is no need for the earth itself to fall. 
Thinking a little further, it’s clear that if things fall toward the 
center of the earth, then up and down became notions relative 
to the earth. “Down” must be relative for people, a bit differ-
ent for everyone depending upon where on the earth they are. 
You may remember when you were very young and standing 
perhaps in North America, how you struggled to understand 
that someone in Australia would be standing upside-down. 
Anaximander, Rovelli argues, was the first to relativize up 
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apprehension. It exists only as meaning—a meaning to which 
no one in the present has access. 

Anxiety and Madness
I must bring up another issue, that of anxiety and madness. As 
I said above, the experience of some core construct being invali-
dated (even in the service of ultimate relativization) is distressing. 
Another wise aspect of George Kelly’s thought was his assertion 
that anxiety is the experience we have when we sense that our 
constructs are not working well. This happens whenever we run 
into events that we did not anticipate, and that, using our ways 
of understanding, we could not anticipate. We are invalidated sci-
entists, except that we are not in a laboratory, detached from life. 
We are standing in life and unable to make our accustomed sense 
of it. This makes us feel anxious. If anxiety gets great enough, 
and central constructs are failing badly enough, this feels crazy, 
and we start to look and sound crazy to people around us. This 
implies that every step of the elaboration and relativization of our 
important constructs is preceded by some anxiety. Perhaps by a 
lot of anxiety. The process can feel crazy. We may not remember 
it that way after the fact, because we tend to remember only the 
cognitive achievement, not the unformulated distress preceding 
it. (We remember what we cognitively process.) In a recent article 
by the philosopher Frank Parkinson, I read that the astronomer 
Cecilia Payne-Gaposchin said of her first encounter with General 
Relativity that it was so disorienting as to feel at first “almost 
like a nervous breakdown.”4 Even now, theoretical physicists are 
casually referred to as “crazy” by many people, because of their 
strange ideas. And parapsychologists are referred to as “crazy” 
even by other scientists who are used to the relativization of 
constructs in other areas, but not the sort of elaboration that we 
require of in and out.

One reason we have trouble with this is that we all have 
one particular native experience of the relativity of in and out, 
and we know that it can be troublesome. Every person can 
easily be dual, in the sense that we can engage in an inner dia-
logue, usually taking a particular point of view against some-
thing else adversarial, or longed-for, or perplexing. In the 
mind, we can quarrel with some opponent existing in fantasy, 
or implore a lover to come back, or ask some difficult person 
to explain himself. However, we can also switch sides, argue 
the other case, identify with the other perspective. Then in 
and out have shifted their locus. The potential trouble with 
this ordinary activity comes up when a person is too confused 
and in the process of construct breakdown (anxiety). Then he 
or she becomes distressed. Inner dialogues become pressured 
and emotional, or scattered and bizarre, or dissociated and 
hallucinatory. The person experiencing such breakdown also 
becomes distressing for others. There is too much switching 
of positions, too little consistency and coherence, too little 
consensuality within the self and with the rest of us. All of us 
want a smoothly functioning perspective that works and can 
be shared and used by all of us more or less equivalently. We 
want to see eye-to eye with each other and within ourselves. 
If one becomes too conflicted or fragmented or obsessively 

The In and Out of Psi
And now parapsychology. I believe that parapsychology rela-
tivizes the idea of personal in-out. Science is not well prepared 
for this, although the importance of the observer in quantum 
mechanics may also threaten to introduce it. There is still 
debate, apparently, about how literally to understand the con-
tribution to nature of conscious observation. 

The issue becomes inescapable, though, in the renegade 
findings of parapsychology. We see that “in” and “out” do not 
always retain their normal relationship. In parapsychological phe-
nomena, I may experience another person’s feelings as if they are 
my own, or see another person’s event as if I am involved in it. 
His “in” and therefore my “out” has become in some way my 
“in” as well. Some object may be hidden inside another room, 
while I am outside. Yet if my responses allude to that thing to 
an extra-chance degree, it has become in some sense inside my 
experience while outside it. And my intention, instead of remain-
ing within my personal sensory-motor system, may be expressed 
beyond that, both in the responses of other people, and in the 
behavior of physical objects. (My in-tention may also be an ex-
tention.) What is “in” and “out” becomes relative, normally 
working fine but in these cases not, and this alerts us to some 
limitations of our normal personal experience of this relation.

One thing this implies is that we live intimately in a uni-
verse of meaning that exists “out” as well as “in.” As Plato 
thought, meanings exist beyond the person and are not sim-
ply constructed by the person or by groups of people. In psi, 
we engage meanings that supersede any physical connection 
to the self. Yet we engage them, we are affected by them, we 
express implicit references to them. It seems that we find them 
much more than make them, and we find them far beyond the 
normal bounds of the body and the current moment. An ESP 
target in an experiment is nothing more than an intention 
of the experimenter, as far as the subject can know. It is in a 
“there” or a “then” that is adamantly sealed away. If precogni-
tive, it is an intention without specific content at the time of the 
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ambivalent or non-consensually self-absorbed this leads to the 
experience of distress and makes others uncomfortable as well. 
One seems odd and unpredictable. Such a person becomes a 
center of anxiety, and it radiates to others. All of us work best 
when we function within our native in-out framework, keep-
ing a position within our dichotomies. When this breaks down 
for a person, it’s a sign of trouble and feels like trouble. All the 
psychiatric “diseases” were invented to describe flavors of this 
problem. When the utility of such a basic construct as in-out 
breaks down for science, it leads to conflict, intellectualized 
anxiety, and hostility (which Kelly defined as the attempt to 
extort validation for one’s constructs, evidence-be-damned). It 
also leads to deep pondering, new experiments, new theories.

So there can be a conflation between the scientific break-
down of in-out and the personal breakdown of it. The person 
who is psychotic has in and out all screwed around. She hears 
others’ thoughts, is even attacked by them. She is transparent 
and unable to keep her thoughts from everyone around her. Or 
she is petrified into rock, and will never again be able to leave 
the inside and reach the outside. Actually, it is all the basic ori-
enting constructs that may break down when a person breaks 
down. The past and future and present become confused (now-
then), bodily orientation in space becomes weird (up-down), 
what is going on elsewhere is confused with something hap-
pening to oneself, or vice versa (here-there). 

A Disruptive and Creative Process
Each of these revolutions, when they were brewing in science 
and before they were consolidated, must have felt crazy, as if 
science were losing its mind. This is a mild analogy to the per-
sonal experience of mind-losing—but not too mild, distress-
ing enough. In science, we look back later and see that it was 
growing-pain, it was really only mind-relativizing in order to 
accommodate contrary observations and dueling theories, and 
struggling to form better understandings. In the healing pro-
cess of psychosis, too (which is actually interrupted by neu-
roleptic drugs5), one can look back from a broader and wiser 
perspective and see why the self as it was at first desperately 
needed to break down and reform. (“I was far too arrogant,” 
one post-psychotic man told me recently. “It wasn’t working, 
but I didn’t see it. Something had to break.”) But the process, 
personally and scientifically, can be terrible. Everyday life still 
functions best with the ordinary ideas of up-down, here-there, 
now-then, and in-out. Science now knows that our everyday 
experiences of these matters are only special cases of a bigger 
reality. Parapsychology has added in-out to this painful, disrup-
tive and creative process.

ENDNOTES
1 Kelly, G. (1955). The Psychology of Personal Constructs. New 

York: Norton.
2 Piaget, J. (1953). The Origin of Intelligence in the Child. New 

York: Routledge & Kegan Paul.
3 Rovelli, C. (2011). The First Scientist: Anaximander and his 

Legacy. Yardley, PA: Westholm Publishing.
Details at www.cryptozoonews.com/iczmc
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Daniel P. Sheehan

Energy makes the world go ‘round in 
nearly every sense. It is the lifeblood of 

civilization, but inexpensive, high energy 
density sources are rapidly being depleted, 
and their exploitation is severely degrading 
the environment. But there may be a radi-
cal solution to this environment-energy 
dilemma: over the last 20 years, the uni-
versality of the second law of thermo-
dynamics has fallen into serious doubt.1 
Should it prove breakable, this could open 
the door to a nearly limitless reservoir of 
ubiquitous, clean, recyclable energy. If 
economical, it could precipitate paradigm 
shifts in energy production, utilization, 
and politics. Here I will summarize the 
current status of the second law and specu-
late about how its breakdown might affect 
both science and civilization.

Physical laws, like conservation of energy and angular 
momentum, govern the universe at its deepest levels. Among 
these, the second law of thermodynamics has often been called 
“the supreme law of nature.”2 The cosmos lives—and will even-
tually die—by it; it guides our lives from the moments of our 
conceptions until our deaths; and nearly every system in the 
universe is bound by it, from the atomic level up to the larg-
est galactic superclusters. Even the direction of time appears 
authored by it.3

Arguably, no other physical law has been better tested. 
The second law has been verified in countless experiments for 
more than 150 years, and our technological and biological 
worlds rely on it. Most scientists consider it beyond reproach 
such that even to question it invites ridicule and professional 
ruin. Nevertheless, over the last 20 years it has begun to 
show stress—if not outright breakdown—both in theory and 
in laboratory experiments. During this time, more than 70 
mainstream journal articles, monographs, and conference pro-
ceedings have raised several dozen challenges to its universal 
status—more than the sum total during its previous 150-year 
history.

The second law was first enunciated by Rudolf Clausius 
(1850) and Lord Kelvin (1851), largely based on work of 
Nicolas Sadi Carnot 25 years earlier. There are dozens of ways 
to state it formally, but for our purposes let’s put it colloquially 
in a couple of ways:

(i) The world gets messier; and
(ii) Everything eventually runs down.

The first statement needs no explanation for anyone who’s 
stirred cream into coffee, had to clean their house, or played 
52-card pick-up. The world never spontaneously gets more 
organized; in fact, the more you try to tidy up your local envi-
ronment the messier the world becomes overall due to the 
effort, sweat, and heat you generate making it so. (When I 
was a teenager, I once argued with my mother that I shouldn’t 
have to clean up my room because of this fact; unfortunately, 
she didn’t buy it. Perhaps I should have argued with my father, 
a physical chemist.) So relax and get used to messes, the uni-
verse likes them.

In effect, the second law is a tax on energy transactions. 
Ultimately, it demands that all energy must be degraded into 
a useless form: heat. This is why you have to eat regularly, pay 
power bills, and feed your cat, dog, and car. If it could be 
subverted, one could reconstitute heat back into useful work, 
thereby making energy recyclable—and thereby, effectively 
limitless.

Challenges to the Second Law
Over the past two decades, a number of research groups world-
wide have proposed a diverse set of second law challenges. They 
span classical and quantum mechanical regimes; range from 
nanoscopic to planetary in size; operate from above the melt-
ing point of steel, down to a fraction of a degree above absolute 
zero. They utilize ideal gases, plasmas, semiconductors, super-
conductors, micro- and mesoscopic electrical circuits, chemical 

Beyond the Second Law 
of Thermodynamics

Rudolf Clausius Nicolas Sadi CarnotLord Kelvin
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out any errors in the experiments or underlying theory, and 
yet the community has not admitted failure of the second law, 
remaining confident in its inviolability.  As per Thomas Kuhn’s 
insightful analysis in The Structure of Scientific Revolutions, 
these anomalous results have been insufficient to bring the 
second law into the crisis state necessary to precipitate a para-
digm shift. To some degree this is understandable because the 
experiments were conducted at high temperatures and at low 
gas pressures, far from the conditions to which most scientists 
are accustomed; thus, apparently, they can be safely ignored.

Although the hydrogen-metal experiments conducted 
at high temperatures (almost 2000K) were encouraging, it 
would be better to have gas-surface reactions nearer to room 
temperature. Fortunately, we have recently discovered several 
such systems—two surfaces that differentially dissociate weakly 
bound gas-phase dimers at room temperature—which we hope 
to develop into a commercially-viable second law device (SLD).

The SLD that we are investigating is embodied as thin, bi-
layered sheets that sustain large temperature gradients across 
them due to differential gas-surface reactions between the inte-
rior sheet surfaces. In their rudimentary form these could be 
used for heating or cooling homes or clothing, or for powering 
appliances, but in larger arrays they might help power cities, 
converting heat in the air or local water supplies into electricity.

The existence of SLDs raises a number of scientif ic 

catalysts, and biologically inspired structures. Perhaps 
not surprisingly, most inhabit physical regimes that 
were unimagined when the second law was proposed 
more than a century and a half ago, but which can now be 
easily created in the lab. Pioneers in this field include L.G.M. 
Gordon, J. Denur, V. Capek, et al., A. Allahverdyan and Th. 
Nieuwenhuizen, P. Keefe, A. Nikulov, J. Berger, and S. Miller.1

Here at the University of San Diego, my students and I 
have pursued about a half-dozen second law challenges over 
the past 25 years, including ones involving plasma, chemical, 
gravitational, biological, and solid state physics. Laboratory 
experiments have corroborated key mechanisms upon which 
they depend. These culminated in 2012–13 with a series of lab-
oratory experiments that showed true second law breakdown.4 
The demonstration was straightforward. A small, closed, high-
temperature cavity contained two metal catalysts (rhenium and 
tungsten), which were known to dissociate molecular hydro-
gen (H2) to different degrees (Figure 1). (Rhenium dissociates 
hydrogen molecules into atoms better than tungsten does; 
conversely, tungsten recombines hydrogen atoms back into 
hydrogen molecules better than rhenium.) Because the disso-
ciation reaction (H2à2H) is endothermic (absorbs heat), and 
the recombination reaction (2H  H2) is exothermic (liber-
ates heat), when hydrogen was introduced into the cavity, the 
rhenium surfaces cooled (up to more than 125 K) relative to 
the tungsten (Figure 2). Because the hydrogen-metal reactions 
were ongoing in the sealed cavity, the rhenium stayed cooler 
than the tungsten indefinitely. This permanent temperature 
difference—this steady-state nonequilibrium—is expressly for-
bidden by the second law, not just because the system won’t 
settle down to a single-temperature equilibrium, but because 
this steady-state temperature difference can, in principle, be 
used to drive a heat engine (or produce electricity) solely by 
converting heat back into work, which is a violation of one of 
the most fundamental statements of the second law (Kelvin-
Planck formulation).1

Thus far, these results have been met by the scientif ic 
community with almost universal apathy; no one has pointed 

Figure 1: Schematic of second law experiment. Tungsten-
coated and rhenium coated thermocouples inside high-
temperature tungsten cavity. Hydrogen reactions occur 
on rhenium and tungsten surfaces; rhenium preferentially 
cools due to superior hydrogen dissociation. Thermocouples 
measure the temperatures of the reacting surfaces.

Figure 2: Second law breakdown. Temperature difference between 
tungsten and rhenium (color graded) versus cavity temperature (vertical 
axis) and hydrogen gas pressure (horizontal axis, log plot). [4] At 
elevated temperatures (T ≥ 1700K) and low hydrogen gas pressures 
(~ 1 Torr), the second-law-forbidden temperature difference between 
tungsten and rhenium emerges. Were the second law absolute, this plot 
should be monotone blue, indicating no temperature difference between 
tungsten and rhenium, regardless of cavity temperature and pressure.
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be careful of what one 
asks for. If all the heat 
in the universe were, 
i n  f ac t ,  conver ted 
back solely into mac-
roscopic k inet ic or 
potential energy, the 
cosmos would freeze, 
and die just as surely 
as if by heat death. 
As in Frost’s famous 
poem “Fire and Ice,” 
“Some say the world 
will end in fire, some 
say in ice,” and “if it 
had to perish,” either 
“would suffice.”

In terms of our 
relationship to energy 
back here on Earth, 
subverting the second 
law should have a sal-
utary effect. It is said that humans evolved with a mindset of 
scarcity—for food, water, land, energy—with all its attendant 
evils: greed, envy, violence. A limitless supply of energy might 
alleviate some of these scarcities, perhaps eliminating some of 
their attendant evils. This age-old mindset of scarcity might be 
replaced with a mindset of plenty.

A World in Which the Second Law is Violated
What would it mean if the second law could be broken in an 
economically viable manner? Simply put, it could revolutionize 
energy production and usage worldwide. Inasmuch as roughly 
20% of the world’s economy revolves around energy, one would 
expect that such a revolution would create both opportunities 
and crises. After all economies are defined by it; wars are fought 
over it; nations rise and fall by it. To upset this status quo is to 
invite change at the most fundamental levels: scientific, eco-
nomic, ecological, political, military, societal. 

We are surrounded by a virtually limitless sea of energy: 
thermal energy (heat). The total thermal energy content of the 
Earth’s atmosphere, ocean, and upper crust is about 10,000 
times greater than all the known fossil fuel and fission energy 
reserves. At civilization’s current rate of consumption, it would 
take millions of years to expend this, and even then, thermal 
energy is constantly being generated on the earth’s surface by 
solar radiation far faster than it is used. All the energy we could 
ever use already surrounds us in the form of heat; however, it 
is currently beyond our reach—like a mirage in the desert—
because of the second law. But, this seems about to change.

Let’s briefly imagine a world in which the second law is 
violable and in which devices exist with the high energy den-
sity predicted for them. At home, a SLD power generator might 
consist of a tube about the size of a coffee can. On one end 
could be a fan to draw the air through the tube over a series 
of baffles—like a radiator—packed with dozens of thin SLD 

questions. Perhaps dearest to most scientists is this: Is there a 
way to preserve the absolute status of the second law in light of 
working SLDs? Probably not, because laboratory experiments 
have now demonstrated otherwise.4 However, if the second law 
is reformulated quantum mechanically, perhaps using quantum 
entanglement, then there might be hope. Entanglement is a 
purely quantum phenomenon whereby quantum “things” (e.g., 
atoms, molecules, even people) form invisible connections and 
correlations by interacting with one another. These unseen—
often secret—correlations can be maintained, in principle, over 
arbitrarily large distances and times. It has been speculated 
that there is an inexorable increase in quantum entanglement 
between quantum objects as they interact, regardless of any 
classical entropy increase. If so, then one can perhaps reformu-
late the second law in terms of entanglement increase, rather 
than entropy increase, and thereby preserve some form of it. 
In other words, even a SLD should obey this quantum form of 
the second law involving entanglement, even though it would 
violate the classical form involving entropy.

The Laws of Physics
Over the centuries, many physical “laws” have been proposed—
e.g., ideal gas law, Kepler’s laws, Newton’s law of gravita-
tion—that have later been found to be inexact or incomplete 
descriptions of nature. Until the recent laboratory breakdown 
of the second law, no law that is entirely obeyed in nature—
e.g., conservation of charge, conservation of linear and angular 
momenta—has been subverted by humans. That is, until these 
recent experiments,4 humans have been unable to contrive 
means by which to break otherwise unbreakable natural laws. 
(This assumes, of course, that Nature herself does not subvert 
the second law; proposals for this have been made.5) This raises 
questions, for instance, (a) Are physical laws merely prescriptions 
rather than absolute requirements? and (b) If humans can bend 
the second law, might other so-called “inviolable” laws also be 
bent and reshaped to our liking? Might, for instance, the law of 
linear momentum and the nature of inertia be negotiable such 
as to lead to better forms of propulsion, perhaps ones suitable 
for interstellar travel? Ultimately, might humans be not simply 
observers of natural laws, but creators of them?

Since 1850, it has been realized that the cosmos as a whole 
should be bound by the second law, thus is condemned to an 
unwinding, a running down, a slow and inevitable demise, 
know as “heat death,” in which all its usable free energy is con-
verted into heat such that the universe arrives at a lifeless equi-
librium state—thermodynamic death. Though modern infla-
tionary cosmology modifies this fate somewhat, in general it is 
agreed that the second law will help orchestrate the universe’s 
eventual demise. However, it has also been shown that, if the 
second law is violable, this standard fate (heat death) might be 
reversed or delayed by intelligent intervention, perhaps indefi-
nitely.1 This raises additional fundamental questions. What is 
the role of intelligence in the development of the cosmos? Are 
we just passive observers or are we active participants?

Ironically, concerning the wholesale reversal of entropy on 
a cosmic scale in an effort to forestall heat death, one should 

“Until the recent 
laboratory 
breakdown of 
the second law, 
no law that is 
entirely obeyed 
in nature...has 
been subverted by 
humans.”
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scavenged for parts. The economic 
clout and political leverage derived 
from energy resources would largely 
vanish, restructuring economic 
and political landscapes across the 
globe, for instance, those between 
gas-rich Russia and energy-poor 
Europe.

Beyond the second law and 
these shocks, the economic, politi-
cal, and ecological benefits of SLDs 
could be profound. The release of 

the world economy from the constraints of limited and expen-
sive energy should be invigorating. Energy-shackled econo-
mies, like India and China, could flourish. Cheap and ubiq-
uitous energy should reduce the cost of virtually all products. 
The costs of recycling material resources like metals, plastics, 
and paper should also be reduced.

Inexpensive energy should help unlock other critical 
resources, for instance, possibly allowing widespread desalina-
tion of seawater and its pumping over long distances to thirsty 
lands and populations. Recently, the world experienced a tight 
coupling between energy and food markets, resulting in global 
shortages in basic foodstuffs like rice, wheat, and corn, affect-
ing hundreds of millions of humans. If energy can be made 
sufficiently inexpensive, these two markets should decouple, 
thereby stabilizing food supplies. (Of course, cheap energy 
should also reduce the cost of producing and transporting 
food, as well.)

Eliminating these energy-related shortages should, in turn, 
reduce political and economic tensions leading to war and 
civil strife. The necessities for military interventions to control 
energy reserves would end; armies could come home. Politically 
and militarily, there would be one less critical resource to fight 
over.

Pollution from fossil fuel burning and nuclear fission could 
be eliminated. Land scarred and ecosystems maimed by civi-
lization’s thirst for energy could be left to heal. (It has been 
suggested that greenhouse gases might be scrubbed from the 
atmosphere, but these proposals are energy-intensive. SLDs 
might be deployed here since scrubbing would now be an 
energy-neutral proposition.)

Of course, the virtues of this technology could become a 
vice if taken to extremes. Abundant, inexpensive energy would 
lift a fundamental constraint on humankind’s exploitation of 
Nature. Mining, fishing, and logging could be conducted non-
stop, further stripping the world’s natural resources and accel-
erating environmental destruction. Wars could be conducted 
by tanks, ships, and planes without need of refueling. The fault 
of these dangers rests, of course, not in the technology but in 
ourselves. Even so, if history is a guide, this conversion to a 
heat recycling society could take decades, owing to the enor-
mous economic and political inertias surrounding traditional 
energy sources.

At present the immediate specters of global food short-
ages, climate change, pollution, ecosystem destruction, and 
species extinctions, driven largely by humanity’s thirst for 

panels. The SLDs convert atmo-
spheric heat into electricity, some 
of which powers the fan, but the 
vast majority of which is available 
to run household appliances and 
utilities. (Air enters the SLD warm 
and leaves cooler.) For modest, 
self-generated air flow (5m/s) and 
modest heat recovery (∆T  20K), 
calculations indicate that this cof-
fee-can-sized generator should pro-
duce between 1 and 2 kilowatts 
nonstop—roughly enough to power an average US household.

On the road and in the sky, SLD automobiles and planes 
could run on air, taking in air at the front, passing it through 
internal SLD baffles, converting heat into electricity for electric 
motors, and finally exhausting colder air out the back. They 
would consume no fuel and produce no pollution, aside from 
trailing plumes of cool air. In principle, almost any technologi-
cal device could be redesigned to be energy self-reliant. Homes, 
businesses, and industries could become energy self-sufficient. 
The power grid would become superfluous.

Thermal energy should be superior to almost any other 
energy resource. First, the terrestrial thermal energy reserves 
in the atmosphere, ocean, and crust alone exceed by orders of 
magnitude all presently exploited energy reserves combined 
(coal, oil, gas, uranium). Heat is ubiquitous—from the equa-
tor to the poles—so SLDs should operate anywhere, anytime. 
Unlike any other energy source, heat becomes recyclable and 
renewable; in this sense, it is effectively limitless. It is clean, 
green energy. Aside from the products of their manufacturing, 
SLDs should create no chemical wastes and no pollution since 
they consume no material fuel, only heat. In principle, their 
power flux densities suggest they should be compatible with 
virtually any modern mechanical or electronic device, from 
light bulb to locomotive.

If they prove economically competitive, SLDs could pre-
cipitate a shift in the world’s energy paradigm. Unlike tradi-
tional energy sources, thermal energy does not require discov-
ery and extraction since it is found in abundance everywhere. 
Large generation plants or transmission infrastructure would 
be unnecessary since heat-to-electricity conversion could be 
accomplished locally. Energy storage (e.g., batteries, flywheels) 
would be unnecessary for all but the highest power applica-
tions. Furthermore, in principle, SLDs can generate far more 
power per unit area than other renewable energy sources (e.g., 
solar, hydroelectric, or wind). And, thermal energy is not sim-
ply renewable, it is perpetually recyclable.

The short-term economic and political impacts of cheap 
and abundant SLDs could be dire. Vast personal, corporate, 
and national fortunes in mineral wealth would be wiped out. 
Middle Eastern energy empires would collapse as oil and gas 
became nearly worthless, their use restricted largely to plas-
tics, lubricants and asphalt. The energy exploration, extrac-
tion, and delivery industries would implode; gas and oil wells, 
coal mines, tanker f leets, and gas stations would be idled; 
pipelines, refineries, power plants, and power grids would be 

ba /iStock
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energy, require rapid and radical solutions. If the second law 
can be violated in an economically and ecologically viable man-
ner, then I believe it should be pursued vigorously.

The energy paradigm under which civilization has his-
torically operated but which now threatens the environment 
and civil society—that free-energy sources are absolutely 
required—is now being challenged. It is hoped that recent 
experiments will inspire efficient, high power density, and eco-
nomical second law devices. Certainly, experimental violations 
of the second law will fundamentally alter the landscape of 
physics and the pure sciences, but their potential for positive 
societal change is perhaps even more profound. If successful, 
they promise to change humankind’s relationship to energy 
perhaps as fundamentally as it was by the taming of fire a mil-
lion years ago.

Nota Bene: A patent concerning the gas-surface concepts dis-
cussed in this article has recently been granted by the USPTO. 
Paradigm Energy Research Corporation, which holds the 
patent, is seeking funding to develop it into a commercial 
technology.
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Michael Grosso

Ecstasy and Gravitation:
The Levitations of Joseph of Copertino

Once around Christmas time 1632, Padre Giuseppe invited 
some shepherds to bring their pipes and trumpets into the 

church in Grotella, Italy, to make music. Entering the nave he 
began to sing and dance, and the excitement grew. The shep-
herds later deposed (under oath) what they observed: 

Padre Giuseppe was so delighted that he began to 
dance in the center of the nave and, at the sound of 
the pipes, suddenly sighed and loudly screamed and 
flew up in the air like a bird, halfway to the ceiling, 
where he continued dancing above the main altar, and 
went to embrace the tabernacle that was a considerable 
distance above the main altar. This was all the more 
marvelous because the altar was filled with flaming 
candles and he rested between the candles without 
knocking over even one. He stayed that way with 
his knees above the altar, embracing the tabernacle 
with both arms, for about fifteen minutes and then 
returned to himself without having done any damage 
whatsoever. His eyes were full of tears and he said, 
“Praise God, brothers.” We all remained in awe; I said 
to myself, “This is truly a miracle.”1 

In this case, it was the sound of Christmas music that car-
ried Padre Giuseppe, later known as St. Joseph of Copertino, 
aloft. How this was possible remains a subject for speculation, 
but that he quite literally did so is not. Is the 21st century ready 
to confront the paradigm-busting phenomenon of levitation? 

But first, who was Joseph of Copertino? A seventeenth 
century (1603–1663) Franciscan friar famous for his ecstasies 
and levitations, he is one of about 200 cases of Catholic saints 
and mystics for which we have eyewitness testimony of levita-
tion. The Roman church’s custom of deposing sworn testi-
mony about extraordinary phenomena is a great advantage to 
modern researchers. Accounts of magical flight are a staple of 
history,2 and the historian of religion Mircea Eliade invented 
the term “archetype of ascension” to designate a family of such 
phenomena. 

An indication of this aspiration toward flight is the phe-
nomenon of flying dreams.3 The sense of what it feels like to 
levitate is probably familiar to most of us from those rare flying 
dreams we occasionally have. I’ve had dreams of flying, and the 
experience is uniquely exhilarating. A kind of nostalgia for the 
freedom of flight haunts much of dreams, mythology, shaman-
ism, mysticism, and the arts. The same drive toward lightness 
of being inspires the creation of technology that is designed to 
alleviate the burdens of physical reality. 

The Evidence
But there is still the big question: Is levitation a certified fact 
of human experience? If so, it would have interesting implica-
tions. I understand why a person might recoil from the idea of 
levitation, which on the face of it seems incredible and therefore 
impossible. Still, there are intriguing realities about which the 

S. Giuseppe da Copertino si eleva in volo alla vista della Basilica di 
Loreto by Ludovico Mazzanti (1686–1775)
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majority of human beings know practically nothing. But igno-
rance of evidence does not imply absence of evidence.

 When I looked at the historical sources of Joseph’s story, 
I found a well-documented record, narratives that describe 
strange phenomena, not just levitation: accounts of unex-
plained fragrances attached to objects that persisted for months 
and years; accounts of unexplained healings; also stories of 
what today is called telepathy or, in the seventeenth century, 
“reading of hearts” or “discernment”; and finally, Joseph’s 
career generated many documented reports of prophecy and 
clairvoyance. Domenico Bernini, the ecclesiastical historian, 
states in his biography of Joseph (1722) that he knew of 22 
prophecies of a person dying. 

I’ve ranged over detailed reportage of Joseph’s case and 
find it hard to explain much that I found. The entire pattern 
of events of his life is consistent with the sworn testimony of 
about 150 depositions on his aerial talents. The way he was 
moved around from convent to convent, with the populace 
always trailing after him, jibes with the numerous sightings of 
his levitations. I’ve discussed this in detail elsewhere.4 

But consider a few main points. First of all, you don’t have 
to be a quantum physicist to produce good evidence for levita-
tion. The shepherds whom Joseph invited to make music with 
him in the church nave swore they saw the monk fly and dance 
in the air. There’s no ambiguity in this assertion. Either they 
saw him fly or not. For myself I could see nothing in the report 
that suggests they were lying, intoxicated, part of a contrived 
scam, or in any way deluded.

One can suppose occasions where people are deceived into 
imagining levitation had occurred—in a dark séance room, in a 
brief chaotic episode of group emotion, or other circumstance. 
But Joseph was seen repeatedly by crowds of people in broad 
daylight, often during solemn events, suddenly rise into the air, 
often only a few inches above ground, but just as often rising 
many meters. His flights were almost always triggered by some 
sacred word, symbol, painting, statue, or situation. 

So, once in Assisi, he f lew several meters into the air 
toward a painting of the Madonna by Cimabue. According to 
Joseph’s diarist, Arcangelo di Rosmi, Joseph’s first levitation 
occurred while gazing at a painted image of the Madonna and 
Child when he first became a priest in Grottela. The painting 
depicts an image of mother and child in divine solidarity: the 
psychological opposite if Joseph’s relationship with his real 
mother. 

The shepherds’ report, although comically fantastic, is 
consistent with the 35 years of reportage during his priest-
hood. During that whole period, except perhaps for two years 
in the 1640s, his ecstasies and levitations continued, slowly 
increasing their intensity, even until the time of his death. The 
sheer bulk of depositions concerning the flights is imposing. 
The vast researches of Gustavo Parisciani, the great Franciscan 
scholar, were critical in forming my views of Joseph’s extraor-
dinary phenomena.5

The levitations were so shocking and unpredictable that 
the Holy Office, during paranoid Counter-Reformation times, 
gradually incarcerated Joseph, forbidding him to say Mass in 
public, or hear confessions, or join in holiday processions. He 

was carefully kept from the brothers’ dining facilities as the 
sight of a flying monk during lunch might upset the digestion. 
They moved him from one convent to another, usually incog-
nito, because the crowds were always after him to gain some 
gift, cure, or blessing, or just to touch him. Above all, they 
were eager to behold the fantastic friar take to the air. What 
they saw acted on their beliefs as a powerful sanction. The 
details of all this are part of the recorded history of Grottella, 
Naples, Rome, Nardo, Pietra Rubbia, Fossombrone, Osimo, 
and other small towns in Italy. 

How is one to receive all this? Shall we assume every-
one was deluded or deliberately lying about the friar from 
Copertino? That doesn’t ring true. There was a different 
problem. The awe the friar caused among the volatile masses 
made some church officials uneasy and several times he was 
summoned to appear before the Inquisition. At no point was 
it suggested during his legal proceedings that Joseph was mas-
querading as a levitator. 

If there were any suspicions about that, the Holy Office 
would have promptly dealt with him. This was a time when 
men were burnt at the stake for saying Mass if their credentials 
were in any way defective. The Inquisitors were concerned not 
about the reality of the friar’s levitations (which they assumed 
were real) but about his attitude toward them. Was he per-
haps proud of himself, feeling independent of the old dogmas, 
entertaining any heretical thoughts? Unlike Giordano Bruno 
whose belief in the plurality of worlds led him to be burned 
at the stake, Joseph chose to abase himself before the mother 
church; so he was acquitted of all charges after being grilled 
by his superiors. 

We might also ask: Given that Joseph was so submissive 
and unclever, how could he have bamboozled so many people, 
many of them highly distinguished? According to the historical 
records, Joseph levitated before Pope Urbano VIII, various car-
dinals, physicians, the King of Poland, the Duke of Brunswick, 
the Princess of Savoy, and numerous other VIPs. Can it be that 
not one of them was clever enough to unmask the apparently 

“…Joseph was seen 
repeatedly by crowds of 

people in broad daylight, 
often during solemn events, 

suddenly rise into the air, 
often only a few inches above 

ground, but just as often 
rising many meters.”
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is more than a powerful counterexample to reductive material-
ism; by revealing the centrality of mind and consciousness, it 
upends the dominant worldview. It doesn’t just jab reductive 
materialism; it turns the whole edifice on its head.6 

If a certain kind of mental state, ecstasy or possession, can 
suspend and mold a fundamental law of the physical universe 
such as gravitation, we are at liberty to assume with physi-
cist Erwin Schrödinger, one of the key pioneers of quantum 
mechanics, that mind is, as the Upanishads said millennia ago, 
a fundamental and pervasive reality—not a mere epiphenom-
enon or shadow reality but a causal power. Levitation forces us 
to expand the concept of mind; it makes us move beyond the 
one-dimensional worldview of physicalism. 

Levitation, if real, has implications for the theory of reli-
gion; specifically, for the theory of magic, divination, shaman-
ism, mysticism, and related studies—the experiential side of 
religion—not the politics or theology. The spiritual traditions 
are home to beliefs that most science-educated materialists can 
attach little meaning to. Consider four of such beliefs: The 
belief in a greater, higher mental or spiritual being. The belief 
that one can mentally communicate with or be influenced by 
such a being—i.e. the belief in prayer. The belief that our per-
sonal consciousness survives bodily death. And the belief in 
miracles. I understand perfectly well that garden-variety mate-
rialists won’t be comfortable with these beliefs. 

However, once we invert the dominant conception and 
think of mind and consciousness as fundamental in nature, I 
believe it can be shown that the four beliefs may be seen with 
fresh eyes in their empirical form—disencumbered from all 
religious and anti-religious encrustations. 

For example, ESP and PK clearly suggest that our indi-
vidual minds are part of a greater mind or system of interact-
ing minds. Likewise, by virtue of ESP and PK, we can see how 
our minds may communicate with, or be influenced by, minds 
extended beyond our everyday selves. 

As for the belief in life after death, studies have amassed 
evidence that indicates human beings may in fact survive death. 
Real evidence (not proof) exists, but most people aren’t inter-
ested, maybe because they’d rather not think about death in the 
first place. And I should add: traditional religion and mainline 
science have absolutely nothing useful to say about life after 
death, except dogmatic belief for or against.

Finally, as for “miracles,” if you define a miracle as some-
thing current science cannot explain but that makes you smile 
with wonder, we must admit there’s an abundance of “mira-
cles.” We could begin by citing Joseph’s reported anomalies. 
These are all miracles in the sense defined. 

In light of consciousness research, we have data that enables 
us to interpret “religious” phenomena from a fresh, empirical 
perspective. Telepathy, for example, can be invoked to explain 
the possibility of a “big mind” or even something as archetypal 
as an angel. The whole of known psychic functions enable us to 
imagine how the different kinds of prayer might produce results 
or how we might receive insights beyond our usual capacities or 
occasionally display extreme psychophysical powers. 

All shamanic, prophetic, and mystical practices are ways of 
exploring the outer limits of consciousness. Joseph’s levitations 

spaced-out imposter? Could Joseph have fooled the famously 
rationalist Pope Benedict XIV (Prosper Lambertini)? The alter-
native to Joseph fooling all these dignitaries is that the digni-
taries were all part of a mass deception to create the myth of a 
flying saint. But to what end? And why after several centuries 
has no one leaked the truth about the conspiracy? 

It’s hard to doubt the massive historical testimony that 
affirms the reality of Joseph’s levitations. There are good rea-
sons to say that levitation, though rare, is real. 

State of Ecstasy
There is one very important thing we know about levitation, 
at least in the cases familiar to me. Levitation seems always to 
emerge from being in a state of ecstasy or possession, a state 
in which normal awareness is displaced by a radically different 
awareness. Loss of the normal sense of self seems a condition 
that permits certain anomalies to manifest. So, strictly speak-
ing, the correct term for Joseph’s movements should be ecstatic-
levitation. Levitation is the physical expression of ecstasy; sub-
jective otherworldliness becomes objective transport.

It might get on our metaphysical nerves, but there is evi-
dence that certain mental states can, in portions of space, melt 
the very glue of the universe, which is gravity. If levitation is 
for real, it has implications for psychology (of late hijacked by 
neuroscience) and for philosophy of mind. Ecstatic-levitation 

St. Joseph of Copertino by Michael Grosso
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of himself, he was impervious to pain or sound; as he rose or 
arched through space his garments remained in place, unmoved 
by the wind. Clearly, the bubble of this ecstatic-levitation space 
had new, higher properties.

And yet these are properties found in ordinary dream 
space. In our nightly dream space, gravity may lose its sway, 

invite us to confront the dramatic potentials that psychiatrist 
Jule Eisenbud said point beyond Darwin, Freud, and Einstein.

The Physics of Levitation
Besides theory of mind and theory of religion, levitation has 
implications for physics. There must be a physics of levitation. 
This is a problem for classical physics, which gets rid of subjec-
tivity so it can measure and calculate, and can therefore make 
no sense of ecstatic-levitation. But the new physics—in which 
the true potential of mind is restored7—can afford to be more 
hospitable to a flying monk. For the mathematical physicist 
Henry Stapp, who trained with Heisenberg, consciousness is 
central to quantum mechanics; the conscious observer creates 
the actual object, extracting it from quantum uncertainty into 
actual perception. 

Stapp has posed the question: Is the universe benevolent? 
Quantum mechanics can be read as positing a proto-mental 
character to fundamental physical reality. This implies a poten-
tial for direct action of mind on mind-like matter, and the 
Cartesian gulf between mind and matter is breached. Joseph’s 
super-intense focus of attention on “up sensations”8 empow-
ered his levitations. Stapp refers to the “Quantum Zeno Effect” 
(QZE) as an aspect of quantum mechanics that can explain 
Joseph’s levitations, in which an agent by repeated free choices 
produces a “stable or slowly evolving neural state” that persists 
and facilitates the designated motor activity. Stapp maintains 
that our intentions may sometimes also operate apart from the 
nervous system. 

This would then allow for the possibility of psychokinesis. 
According to Stapp, the QZE suppresses the No’s and amplifies 
the Yes’s we receive in response to our “probings” of nature. 
This is a physicist’s way of saying that we don’t know the lim-
its or even the nature of intentionality. For the purpose of this 
essay, the way the QZE is supposed to work fits what we know 
about Joseph’s relentlessly focused intentionality. The QZE 
shows how extreme states like ecstasy may produce fundamen-
tal physical changes, i.e., attenuating gravitation. 

Other explanations of levitation are possible, one of which 
derives from writings by Bernard Carr, a mathematician and 
astronomer, on the role of higher space in a theory of every-
thing.9 Carr believes that every category of conscious expe-
rience occurs through a corresponding space structure. For 
example, our dreams take place in dream space and Joseph’s 
ecstatic-levitations must occur in their own space with their 
own properties.

According to Carr’s hypothesis, Joseph in ecstasy occu-
pies a space peculiar to that state, thus possessing peculiar 
properties. The most peculiar property is the effect of attenu-
ating the usual “force” of gravity. (Einstein said gravitation 
is not a “force” but an aspect of space that has been bent by 
mass.) There are other traits of this ecstatically transformed 
space; we saw in the shepherd story that Joseph had become 
immune to fire, as were his garments and sandals. Also related 
to this altered space were reports of unexplained fragrances 
that persisted in time and produced dramatically uplifting 
mental changes. Moreover, as long as Joseph remained “out” 

In 1645 the Admiral of Castille and his wife and retinue stopped in Assisi 
hoping to talk with Joseph. As Joseph approached the Admiral and his 
companions, he noticed a statue of the Immaculate Conception, let out a 
scream, and flew twelve paces over their heads to the foot of the statue 
where he stood rapt in ecstasy. The Admiral’s wife fainted in terror. The 
Admiral never got to speak with the holy man.  
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My sense of where all this is going: The more we search 
the outer limits of consciousness—e.g., by means of extreme 
cases like Joseph’s—the clearer the need to seriously expand 
our view of the human mind and its potentials. The issue goes 
to the heart of the human future. All the reported leaps of tran-
scendent mind, the glimmers of vast mental expansion, are the 
empirical seeds out of which beliefs, worldviews, philosophies, 
and practices arise and blend in the river of historical evolution. 

Given the prospects of global calamity—the mix of cli-
mate catastrophe, social and economic chaos, and wars with-
out end—it seems like a good time to reconnect with a more 
life-affirming vision of reality. A big step is to break out of the 
prison of reductive materialism. In my view, Joseph’s story 
strongly suggests that more things are possible than are dreamt 
of in our mainline philosophy. But to know for sure we have 
to experiment: that for me means being ready to fly on wings 
of ecstasy. 

MICHAEL GROSSO, an independent 
scholar, studied classics and received 
his Ph.D. in philosophy at Columbia 
University. His main current inter-
est lies in the outer limits of human 
consciousness, with a focus on the 
physical phenomena of mediumship, 
shamanism, and mysticism. He was 
a contributor to Beyond Physicalism: 
Toward the Reconciliation of Science 
and Spirituality, edited by Kelly, Crab-
tree, and Marshall. His most recent 
book is The Man Who Could Fly: St. 
Joseph of Copertino and the Mystery 
of Levitation (Rowman & Littlefield).
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all manner of sensations become possible, fire cannot burn us 
and boulders may glance off our cheeks like rain drops. Carr 
has discussed the notion of the compaction of two dimensions 
of space into one dimension. This could happen in such a way 
that no information is lost from either of the two compacted 
spaces. I wondered if in the singularity of Joseph’s ecstasy he 
caused the temporary compaction of everyday 3-D perceptual 
space with dream space, which would account for the levi-
tational effects.10 The fusion of dreaming and waking space, 
I should add, gives us a definition of Surrealism that Andre 
Breton would approve.

Levitation poses an interesting challenge to the modern 
physicist. How do we explain the relationship between the 
mental and the physical in cases of levitation? Levitation implies 
an unknown causal conduit between mind and matter, and is a 
baroque reminder of mental powers that may be waiting to be 
unlocked from us all. 

The great modernist French poet, Blaise Cendrars, wrote a 
book about St. Joseph, Sky Memoir, hailing him as the supreme 
ecstatic. Cendrars saw Joseph as the aviator of the future and 
dedicated his book to his son, a pilot who died in the Second 
World War. Cendrars enjoyed the “drollness” and the pathos 
of the flying friar; more important, levitation flew in the face 
of the downbeat assumptions of the violent materialism of the 
war he was caught up in, and which destroyed his son’s life. 

The Outer Limits of Consciousness
For Joseph himself, however, the levitations were a curse 
because of the reactions they produced in other people, which 
ranged from pious grasping awe to paranoid jealousy and 
malign vendetta. He was hounded by a miracle-needy public 
and kept under house arrest by suspicious superiors. What mat-
tered to Joseph were his solitary love transports. The upliftings 
into space were “consolations” but their social effects were 
embarrassing. A screaming mystic that levitated backwards was 
not the image he wanted to project. Happiness for the friar was 
to be left alone in his dungeon-like cell, a place he called his 
“forest paradise.”

“For Joseph himself, 
however, the levitations 
were a curse . . . . He was 
hounded by a miracle-
needy public and kept 
under house arrest by 
suspicious superiors.”
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oneness proposition, namely that we 
are all integrated in One Mind. As 
always, Dr. Dossey presents the broad 
scholarly picture, with an amazing 
array of ideas and extracts from a wide 
spectrum of literature resources. The 
result is a persuasive case for the over-
arching idea—that our minds are not 
isolated and separate even though we 
tend to perceive the situation this way. 
There is just one mind, and it is the 
source of all individual consciousness. 
That we don’t know this or have any 
ability to assess the matter directly is 
an issue we should consider, and this is 
the point or one important point that 
this excellent book addresses. Dossey 
believes that an acceptance and under-
standing of our participation in one 
mind is essential—it has the potential 
to lead humanity away from the divi-
sions and perceived enmities which 
are on track to destroy the world we 
know. What we need is recognition 
and practice of our better selves, and 
that means recognition that we are 
truly interconnected and interdepen-
dent. We have urgent issues to address 
and they are so daunting that we feel 
helpless. But when we move as one, 

we do move mountains. This is Dossey’s motivation: to help 
us see, accept, and act with the collaborative wisdom of One 
Mind. 

The vehicle for Dossey’s argument is a series of vignettes 
with the common theme of nonlocal effects of consciousness 
and mind. He recounts experiences that are unaccountable 
without a concept of links between people separated in time 
and space. The anecdotes are about the extension of mind into 
the world outside our bodies, where our connections become 
clear because we experience a sharing of ideas and emotions 
that is simply not explainable in the ordinary language of sci-
ence. And on the other hand, he also looks to some of the most 
respected of scientists, people such as Erwin Schroedinger, 
William James, Albert Einstein, and David Bohm, for expres-
sions of the theme in terms that are scientifically precise, but 
integrative across the whole range of human experience. Dossey 

It seems that every cultural and spiri-
tual tradition has some form of the 

proposition that we are all part of a 
greater whole. This goes by many 
names: Oneness, Unity, Wholeness, 
Godhead, Brahman…, and it is 
something philosophers and teach-
ers tell us in many ways. Alan Watts 
is quoted saying, “You and I are all 
as much continuous with the physi-
cal universe as a wave is continuous 
with the ocean.” Swami Vivikenanda 
says, “All differences in this world are 
of degree, and not of kind, because 
oneness is the secret of everything.” 
And from Osho, “We are all different 
expressions of one reality, different 
songs of one singer, different dances 
of one dancer, different paintings but 
the painter is one.” 

Larry Dossey is an integrator, 
who sees the commonalities and fun-
damental connections of apparently 
separate conceptions of the world. He 
brings this ability to bear in books 
from which I learn new things and 
creative ways of thinking about old 
ones, about ideas that have been 
around for a long time. It is a talent 
or a gift he has, but I think, as Edison 
said, it is 1% inspiration and the rest perspiration. Of course 
people who are so effective in their work love what they do, so 
it’s no sweat. His most recent book, One Mind, is a gathering 
and culmination of work by the author, who has touched on 
the same themes many times before. These are the connec-
tions that empower Healing Words and those which underlie 
The Power of Premonitions, two of his earlier books about ideas 
that have been on his mind and growing in clarity since his days 
as a battlefield surgeon in Vietnam. Now Dossey is putting it 
all together, so that his readers can shortcut the process that 
engages so many of us, trying to integrate our spiritual and 
experiential lives. He asks who is in charge of the One Mind, 
and waves away the long list of gods and gurus and recom-
mends to us that “as understanding grows, all descriptions of 
the Absolute are eventually transcended.”

In his latest book, Dossey looks at a special form of the 

 ❛REFERENCE POINT❜ 
A review by Roger Nelson

Proposition: 
Our Separateness Is an Illusion

One Mind: How Our Individual Mind Is Part of 
a Greater Consciousness and Why It Matters 
by Larry Dossey. Hay House, 2014. 
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no interest in sharing in the One Mind affect the proposi-
tion, and how can we accommodate those who may actively 
avoid interactions or any truck with the rest of us? I can see 
it might be argued that there is no choice; that every mind 
is integral to and sourced in the One Mind, but it seems a 
bit like expecting a family of sharks to be able to integrate 
with a school of dolphins. A few years ago I set up a survey 
using an interesting methodology, requiring selection of the 
preferred answer to a difficult question from pairs randomly 
selected from a pool. The question was, “How can we learn to 
talk with people on the other side of the fence?” The results 
showed most clearly that nobody has a singularly effective 
answer. It is common knowledge that people of privilege sim-
ply have no inkling of the life experiences suffered by people 
in poverty. That’s because there is practically no communi-
cation across the fence. There is no shared consciousness at 
any level we can envision. I wonder how that can be, if we are 
all in and of the One Mind. To be sure, this question is mix-
ing levels, the mundane direct experience versus the cosmic 
scheme of things, but I think it is germane because it speaks 
to the potential applications of the insights in Dossey’s book. 
I hope many people take the message from the book that we 
are both capable of and responsible for efforts to activate our 
participation in an effective new level of consciousness that 
partakes of the One Mind proposition. And I hope people 
from all walks of life, including the other side of the fence, 
will read this excellent book. 

Let me end with an extract from a speech of Vaclav Havel, 
the first president of the Czech Republic, quoted by Dossey.

Without a global revolution in the sphere of human 
consciousness, nothing will change for the better in 
the sphere of our being as humans, and the catastro-
phe toward which this world is headed—be it ecologi-
cal, social, demographic, or a general breakdown of 
civilization—will be unavoidable. 

Havel sounds pessimistic, but he sees a way forward 
through

Transcendence as a deeply and joyously experienced 
need to be in harmony even with what we ourselves 
are not, what we do not understand, what seems dis-
tant from us in time and space, but with which we are 
mysteriously linked because, together with us, all this 
constitutes a single world.

ROGER NELSON was Coordinator of Research at the Princeton Engi-
neering Anomalies Research (PEAR) laboratory at Princeton University 
from 1980 to 2002, and has directed the Global Consciousness Project 
(GCP), since its inception in 1997.

says, “If we are to have a ghost of a chance of understanding 
the One Mind... we are going to have to learn to think nonlo-
cally, not locally.” The language of quantum physics may help 
us to do so. Dossey quotes Shroedinger’s biographer, Moore: 
“Schroedinger and Heisenberg and their followers created a 
universe based on the superimposed inseparable waves of prob-
ability amplitudes. This view would be entirely consistent with 
the Vedantic concept of the All in One.” We need the help of 
our most creative minds still, for the classical view of separa-
tion is deeply ingrained. Eben Alexander, a neurosurgeon who 
was profoundly affected by his own near-death experience says, 
“There’s something going on... about consciousness that our 
primitive models don’t get. It’s far more profound than I ever 
realized before.”

The book is filled with examples and quotes, and an enor-
mous amount of information. Dossey covers the territory of 
many specialists in such depth and with such clarity it is in 
some ways better than reading the original works. Naturally, 
he would want us to do the latter, and he provides the means. 
The book includes almost 50 pages of endnotes and references 
plus a terrific index that itself is almost 30 pages. 

Here is a sampling of concepts that you might not think 
about without the urging of someone who has paid attention 
to interconnection and nonlocality: Empathic resonance may 
be one of the most potent drivers of the linkages across time 
and space. Medical intuitions, when they are respected, save 
lives. Ecological validity helps researchers look at the actual 
world, not a confusing abstraction. Ineffable factors play a 
large, but unacknowledged role in the thinking of both ordi-
nary folks and professionals in science, medicine, and academia. 
Interconnection occurs at deep levels in a natural and normal 
medium we usually cannot see, much as a fish cannot see the 
water in which it swims.

Dossey touches on some of the difficulties that the con-
struct of One Mind faces. Most of the Western world has a 
notion of individuality that is ingrained by education, leading 
to something close to fear of the merging implied by ideas of 
interconnection. We worry about “who gets the credit” for 
a new idea that in so many cases emerges from shared think-
ing, from “standing on the shoulders. . . .” Fortunately, there 
are vast numbers of messages from our best thinkers assuring 
us that such worries are misplaced. As Dossey says, “the urge 
to become absorbed into something greater... underlies the 
drive of many highly creative individuals.” Arthur Koestler, 
reflecting on his insights while imprisoned, became certain 
that a higher order of reality existed, and that “the isolation, 
separateness and spatiotemporal limitations were merely opti-
cal illusions.” It is an important matter, this illusion. Dossey 
gives the example of a conservative director of nursing, angry 
about her staff taking a weekend course in Therapeutic Touch 
(a healing practice). When the staff came back to work, they 
discovered a sign saying “There Will Be No Healing in this 
Hospital!” 

His breadth of thinking and documentation is wide, but 
there is an area of relevance that is not covered in this book 
and I wish Dossey had given these questions some atten-
tion and research. How does the fact that some people have 
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Notwithstanding the substantial irregularities in the exter-
nal and internal shapes and surfaces of these various structures 
and their varying degrees of deterioration, we were surprised 
to note that the resonant frequencies in all of them were well-
def ined, lying within the narrow interval between 95 and 
120 Hz, well within the range of the adult male voice. Even 
more surprising was the observation that the extensive rock 
art at some of the locations displayed striking similarities to 
the standing wave patterns that characterized these chambers. 
Traditionally, these etchings of concentric circles, ellipses, or 
spirals have been regarded as astronomical indicators, and 
indeed most of these sites have been shown to be correlated 
with prominent solar or lunar events, but they had not pre-
viously been associated with the acoustical properties of the 
structures themselves. A number of them featured sinusoidal 
or zig-zag patterns that corresponded to the alternating nodes 
and antinodes of their specific chambers. Those at Newgrange, 
in particular, had precisely the same number of nodes and anti-
nodes as the resonant standing wave patterns we mapped along 

Sometime in the early 1990s, on a trip to the American 
southwest with Paul and Charla Devereux, we stopped in 

Cortez, New Mexico, to visit the reconstructed ruins of the 
ancient Great Kiva, an impressive large circular structure with 
a ring of outer rooms, or niches. While there, Bob observed 
that the site seemed to produce exceptional acoustical reso-
nances and he asked whether anyone had ever studied its 
acoustical properties. Paul responded that he knew of no such 
studies but indicated that if we were interested in the acous-
tics of ancient structures we should visit some of the prehis-
toric sites in Great Britain. Intrigued by this prospect, we pro-
ceeded to make plans to visit some of these to carry out some 
rudimentary measurements.

We planned a modest itinerary, assembled a rudimentary 
equipment package, and designed a simple protocol that would 
constitute a pilot experiment. Over a 10-day period during July 
1994, along with Paul and Charla we visited six ancient sites 
in the U.K.—five of which dated to 3,500 B.C. or earlier—and 
measured the frequencies of the acoustic standing waves sup-
ported by each of them.

 ❛BACKSCATTER❜ 
Robert G. Jahn and Brenda J. Dunne
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regional brain activity that differed from those observed when 
listening to tones at neighboring frequencies. These differences 
were statistically significant in areas of the brain that have been 
implicated in the cognitive processing of spoken language, 
which would be consistent with deactivation of language cen-
ters in the brain under that condition to allow internal mental 
processes, such as daydreaming, to become more prominent. 
They suggest that these structures may have played a role in 
generating altered-state ritual-driven experiences.

The authors of that article noted that, “While this may be 
simply a curious coincidence, it is also possible that the devel-
opment of the Western musical scale could reflect some intrin-
sic properties of the human brain and mind, and the acoustic 
properties of the Neolithic structures which began this inquiry 
may have been selected to couple into these brain mechanisms, 
even if the designers of these structures had only an empirical 
understanding of the phenomenon.”

While others have continued to conduct research on this 
topic, we have not pursued it further. Nevertheless, we were 
gratified to have at least this one aspect of our work regarded 
as acceptable by the scholarly community!
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BOB JAHN and BRENDA DUNNE, two 
individuals with vastly different back-
grounds, experiences, and styles, and 
who had little in common beyond a 
shared vision, joined forces in 1979 to 
create the unique scholarly enterprise 
that became the PEAR laboratory at 
Princeton University’s Engineering 
School. Over the next 28 years their 
“molecular bond,” with its associated complementarity, provided the 
foundation for a remarkable personal friendship and creative profes-
sional partnership. Their book Molecular Memories attempts to capture 
the magic, and the humor, of that dynamic bond through an assortment 
of vignettes that illustrate their shared voyage of discovery.

the long entry passage, and one of the kerbstones outside the 
Newgrange structure displayed a pattern that in number and 
spacing were accurate representations of these nodal patterns. 
In a few cases, it even appeared that various interior standing 
stones had been positioned as acoustical baffles to enhance the 
resonances.

These preliminary and relatively unpretentious observa-
tions left little doubt that the structures themselves had been 
built with a deliberate intent to produce specific acoustical reso-
nances, and that their builders had a sophisticated understanding 
of the nature of sound. How the structures were utilized, how-
ever, and for what ceremonial purposes, is still unknown. Yet, 
standing outside the structures while these reverberations were 
taking place, one could easily feel the vibrations in one’s body, 
and it seemed that they even might be affecting the neighbor-
ing environment as well. For example, the cows in a nearby field 
appeared to be lowing at essentially the same frequency!

Our report of these studies was published in a promi-
nent engineering acoustics journal,1 as well as in a respected 
archaeology periodical.2 Unlike the controversial reactions we 
encountered in response to our PEAR anomalies research, this 
modest investigation generated an enthusiastic reaction that has 
prompted many scholars to undertake similar studies at other 
ancient ceremonial sites, and has stimulated the establishment 
of a dedicated refereed journal3 and the formation of a profes-
sional society that now holds annual meetings. In 2001 the 
BBC produced a televised documentary on the topic for which 
Paul prepared a companion book.4 And in 2012, the presti-
gious American Association for the Advancement of Science 
(AAAS) sponsored a presentation on the topic at its Annual 
Meeting.5

As a sequel to our investigation, one of our colleagues, Dr. 
Ian Cook of UCLA’s School of Medicine, along with some of 
his associates, conducted a pilot study to examine the effects 
of frequencies in the range of approximately 110Hz on brain 
activity.6 (This is the frequency of the musical note “A” played 
two octaves below the 440 Hz “tuning A” routinely used by 
orchestras since the adoption of the tempered musical scale 
in the 1700s.) The central finding in this pilot study was that 
listening to tones at 110 Hz was associated with patterns of 

Kerbstone markings at Newgrange
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