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Parts of the natural sciences have been deepened to the point where evidence can be brought to bear in a
controlled way on problems classified as metaphysical.
Abner Shimony1

According to Elizabeth Napper, śūnyatā inheres in “the utter unfindability of objects”
owing to their intrinsic emptiness: “If things existed in the palpable, independent way
we imagine them to, they would have to be such that they could be found when
sought — but they cannot.” She further notes that when objects are subjected to meditative analysis “they disappear altogether,” and “one is left with the absence of what
was sought, with a mere vacuity that is emptiness.”2
This definition of śūnyatā originates with Nāgārjuna, who insisted that causes,
parts, and an apprehensible nature (a nature that is amenable to apprehension — at
least seemingly so) mark an object as empty.3 Because these characteristics constitute
objects as we know them, objects cannot be said to exist in their own right. Hence
the intrinsic emptiness and consequent unfindability of a pencil, say. We cannot find
it apart from its parts, causes, and apprehensible nature.4
In the present article, I argue that physical light — the light that science investigates and the agency by which we see the world — is an exception to Nāgārjuna’s
declaration. That is, I wish to show that light exists without parts, causes, and an
apprehensible nature. Put differently, though we may attribute these characteristics
to light, that attribution attenuates with further consideration until light is seen as “its
own thing.” In developing this argument, however, I ultimately embrace rather than
reject Nāgārjuna’s pronouncement. Light, I believe, is a deeper expression of emptiness than that revealed in the unfindability of material objects. To study light is to
approach the moment at which the bottom falls out of the bucket.5
The article consists of three parts. In the first, I propose that light cannot be found
in any straightforward sense because it exists and moves in ways that break the frame
of our everyday understandings of reality. Not only that, but light is beyond the reach
of vision and visualization: it lacks an apprehensible nature. In the second part,
I build on the previous analysis by suggesting that light also lacks parts and causes;
that is, it is difficult to compare light to material bodies, which most certainly do arise
by virtue of parts and causes, at least in a conventional, non-ultimate sense. Finally,
in the third part, I offer an analysis that demonstrates that parts of light (photons)
intrinsically lack the resources to produce a world that corresponds to the conventional view that reality consists of separate part-like things. That is, even if light comes
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in part-like pieces, it would not be able to give us a part-filled world — a world of
independently existing objects.
This demonstration, I argue, is interesting in two ways: (1) it affirms the Buddhist
point that material reality cannot be reduced to separately real, part-like things, and
(2) it parallels the scientific realization of quantum entanglement wherein particles in
a twin state (particles originating from a common event) remain timelessly interactive
regardless of spatial separation. Along the way — that is, throughout the article — we
catch glimpses of light’s śūnyatā-like nature and its consequent capacity to engender
emptiness or unfindability from its own unfindability.
Ultimate Reality: Three Tests
En route to a more detailed analysis of light with respect to Nāgārjuna’s claim regarding the unfindability of things, I begin with two definitions. (1) To say that light is
empty of parts and causes is to propose that it stands by itself as a thing in the world:
it possesses its own metric and thereby bears no relation to other things in the world.
(2) To say that it has a non-apprehensible nature amounts to saying that it is intrinsically invisible and conceptually elusive.
In speaking of “luminous emptiness,” Francesca Fremantle writes, “As an elemental force in the universe, fire is equivalent to light, and we actually experience it
more in the form of light than of heat.”6 Without fire, whether the fire of the sun and
stars or terrestrial fire, humans would not know light, and light is one of the deepest
mysteries of modern science. Here I touch on one aspect of that mystery to suggest
what ultimate reality might look like from a Mahāyāna Buddhist perspective. First,
we would have something that does not depend on other things for its existence.
Second, we would not be able intellectually to arrest that something: it would stay
in play — in process — despite our best efforts to nail it down conceptually. And third,
it would lack intrinsic self or essence. Better said, its essence would be emptiness.
Let us mark these three criteria — ontological independence or freedom from other
things, conceptual elusiveness, and self-emptiness or non-self — as the three tests of
ultimate reality.
In the early nineteenth century, scientists demonstrated that light is a wave phenomenon. When they directed a beam of light toward a two-slitted diaphragm, it
produced a wave-interference pattern on a backdrop opposite the diaphragm (see
figure). This was surprising because at the time scientists believed that light consisted
of particles, in which case particles would cluster in two shot groups roughly opposite the slits. No one could, of course, see the light as it propagated through space,
but the interference pattern implied that as light emerged from the two slits it spread
out in wave-like fashion and began to self-interfere. When the two emerging waves
met in phase (crest meeting crest), constructive interference occurred, as evidenced
by the light bands of the interference pattern. The dark bands were explained as instances of destructive interference — the waves meeting out of phase (crest meeting
trough).
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Figure 1. Light is directed toward a two-slit barrier and then blocked by a backdrop, which in this case
is a photoplate or light-sensitive film. If light consists of particles, two particle clusters should show up
opposite the slits. Instead an interference pattern registers, signifying the wave nature of light.

This is the classic double-slit experiment. A century later it would be refined to
demonstrate wave-particle duality. Early on, however, it merely disclosed light’s
wave nature, and the clear implication of this disclosure was that light requires
a medium for its propagation through space. Waves cannot travel — cannot even
exist — without a supporting medium because they are nothing more than vibrations
of the medium. Sound waves, for example, occur only as air (or some other material
medium) vibrates or undulates. Similarly, water waves are nothing in and of themselves, but merely the wave action of water. And light, it would seem, should follow
this pattern: being a wave it would exist only by the grace of a medium. It would, in
fact, be nothing more than the undulations of that medium. To suggest otherwise was
tantamount to proposing that water waves could exist without water.
Pictured this way, light, being fully dependent on something else, would not
qualify as ultimate reality. But as the nineteenth century wore on, the medium thought
to support light proved to be elusive. Theorists worked hard to pin down its properties, the mix of which was unlike any known substance. While the medium — called
the universal ether — was deemed extremely subtle (though material), it was also
said to be incredibly rigid (perhaps a million times more rigid than steel). The first
property helped explain our inability to detect the ether under normal circumstances,
while the second implicitly acknowledged the tremendous speed of light: only an
extraordinarily rigid substance could undulate so quickly. But aside from the diffi
culties associated with imagining the ether’s properties, there was the bigger issue of
its experimental non-detection. A series of experiments performed in the latter part
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of the century failed to establish the ether’s existence, an almost unthinkable result
given light’s supposed dependency on a propagating medium.
Into this quandary came the young Albert Einstein, who rejected the ether as
a “superfluous” (überflüssig) notion.7 That rejection deprived light of its medium,
which, conceptually speaking, could not be disassociated from the prevailing understanding of light as a wave phenomenon. From a Mahayanist perspective, however,
it might be said that light, in having been set free from its medium, exists on its own.
It thus has passed the first test of ultimate reality: as a wave light does not depend on
a substratum. As Arthur Zajonc puts it: “The nature of light cannot be reduced to
matter or its motions; it is its own thing.”8
Zajonc’s point that light cannot be reduced to matter registers once we realize
that it undulates without the support of a material medium. His additional point that
it cannot be reduced to the motions of matter — the familiar motions of everyday
material bodies — registers upon grasping Einstein’s insight that the speed of light is
the same for all observers, no matter how differently they may be moving. Except for
light, speed is always a variable and relative quantity because the measured speed of
one thing partly depends on the speed of the person or thing executing the measurement. A person running at six miles per hour relative to the surface of the earth will
be measured at two miles per hour by a person walking at four miles an hour in the
same direction; or at twelve miles per hour by a third person running in the opposite
direction, if that person is also moving at six miles per hour. Though most of the time
we relate all speeds to the surface of the earth so as to standardize our measurements, this is merely a convention. The earth, after all, is also a moving body, and one
whose speed is therefore partly dependent on the state of motion of the person performing the measurement. To a person standing on the earth it is at rest, but if someone could observe the earth from the sun, she would see it gliding along at about
eighteen miles per second.
This is the stuff of everyday experience, and even if we do not worry about it
much, we may readily appreciate how strange it would be to find something whose
speed is absolutely invariant across all perspectives; something whose speed is independent of its measurer’s state of motion.9 Light is that something. Not only does it
not depend on a material medium for its existence, but its speed is also “its own
thing,” free from the speeds of material bodies. A space traveler moving at 99 percent
the speed of light (relative to the surface of the earth, say) will always measure light
at its characteristic rate of 186,000 miles per second, regardless of what his direction
of travel may be.
In brief, no motion or maneuver on our part can alter the speed of light. Light is,
as Zajonc insists, irreducible “to matter or its motions.” When Einstein dismissed the
ether, he freed light from the universal substratum that putatively supported its motion through space. He also made the speed of light constant across all perspectives.
Both of these conceptual adjustments are now regarded as scientific fact — never
mind that neither makes sense from the standpoint of everyday experience. Evoking
our wonder, light seems to have an integrity or metric of its own, one that cannot be
scaled into our familiar understandings about the world. It is “its own thing,” a fact
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that allows it to exceed or stay ahead of the ideas one musters up to understand it.
Here one recalls Nāgārjuna’s claim that śūnyatā entails “the relinquishing of all
views,”10 or, as David Loy translates the phrase, “the exhaustion of all theories.”11
Harking back to old traditions that associate light with truth, I suggest that as the
very coin of understanding, light cannot be traded against itself: thus it always stays
in play. According to Einstein, we cannot overtake a light beam; indeed we cannot,
in the least, reduce its speed by trying to overtake it. This deeply counterintuitive
fact marks our parallel inability to intellectually arrest light, to put it out of play as
a source of wonderment. If this judgment is correct, light passes the second test of
ultimate reality: it stays in process, never lapsing into conceptual stasis.
The third test entails emptiness, and light proves to be empty in a way that is both
obvious and unseen. It does not show up on its own. Try shining a flashlight skyward
on a dark night. Unless there are foreign objects in the air — dust particles or raindrops, say — one sees nothing at all. Light does not announce itself; it shows up only
as it graciously announces other things.12 It is an emptiness waiting to be filled; that
is, waiting to receive something that it can illuminate. If indeed we could see it on its
own, it follows we would see nothing else. What, after all, is closer to the eye than
light; if it were to visually announce itself, we would be wrapped in a cocoon
of light — light would be our blindfold. Instead, we are visually situated in the
unbounded expanse of light’s self-emptiness and can therefore see things millions of
miles distant. By not seeing light per se, we see to the farthest reaches of the universe.
Simply put, light drops out of sight to give us sight.13 Einstein said the speed of
light in a vacuum is always — for anyone who cares to measure it — 186,000 miles per
second. The strange thing about this proposition is that we get no hint of light’s existence upon looking into a vacuum, even after shining light therein. With nothing
to illuminate, it does not register as light. It coexists comfortably with the nothingness of the vacuum. From all appearances, it falls into the void without protest. But
then let something else (a speck of dust, say) fall into that void, and bright disclosure
immediately occurs. The disclosure lets us know the vacuum is light-filled, but we
would never know that otherwise, for light is the one thing that can fill a vacuum
without adding to the vacuum’s emptiness.14
Trying to sum things up, we might say that light is empty in the sense that it is
unmindful of its own reality, but graciously mindful, and consequently revelatory, of
the reality of other things. It is content to exist in darkness or obscurity — to exist not
at all, from all appearances — but keen to rescue other things from such a fate. If these
propositions anthropomorphize light, that characterization coincides with the Buddhist belief that śūnyatā is a principle of generosity and compassion. “Emptiness and
compassion are completely intertwined,” writes Fremantle.15 Lack of self opens the
world, gives us “absolute sensitivity, unbiased love, and limitless concern for everything in existence”16 whereby we become “unbounded portions of the whole.”17
How does this happen? Buddhism’s first noble truth is that suffering is universal.
It is something we all share and therefore something that knits us together, affords
us universal intimacy, despite the illusion of individual apartness. As we grow out of
this illusion — the misapprehension that I alone have a monopoly on the problems
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of life — we discover ourselves in others, which means we are swelled or expanded
beyond the myopic concerns of individuality. Pain — my pain — thus blossoms into
compassion for all beings, every one of which is me by reason of shared initiation
into the hurtfulness, and goodness, of existence. “For each of us,” writes Pema
Chödrön, “sorrow has exactly the same taste; for each of us rage and jealousy, envy,
and addictive craving have exactly the same taste. And so it is with gratitude and
kindness.”18 At an elemental level, we are each other.19
By instantiating this elemental interchange of being, light gives a world in which
relations among things are “criss-crossing to infinity.”20 That world is both expansive
and point-like owing to light’s self-emptiness and its consequent capacity to be
“a single thing with the universe inside.”21 Let me try to explain.
Parts and Causes
We return to Nāgārjuna’s claim that things having parts, causes, and an apprehen
sible nature cannot be real. I have tried to show that light lacks an apprehensible
nature: it cannot be reduced to “matter or its motions”; nor can it be seen as light per
se, though its intrinsic invisibility enables the seeing of other things. I have also noted
that modern science allows that, unlike other kinds of waves, light waves exist without a material medium — an allowance which might prompt the inference that light
exists without parts and causes. But that would be a careless inference if it were not
buttressed by the additional evidence which I now introduce. Thanks to the contemporary realization that light manifests itself differently in different circumstances, we
know that light is both wave-like and particle-like. Light particles are called photons,
and they are deemed atomistic or indivisible. Given this understanding, we readily
imagine photons as the fundamental parts of light, and further imagine that each is
a distinct or independently existing unit. Given the elusive nature of photons, how
ever, this supposition is hard to forthrightly maintain. George Greenstein and Arthur
Zajonc write:
Most people tend to think of photons as being the constituents of light, in the same sense
that atoms are the constituents of matter. But this view is erroneous. While a brick contains a definite number of atoms, the same cannot always be said for light. Most forms
of light — sunlight, for example, or light from electric bulbs — are not composed of one
photon, or ten photons, or any particular number of photons at all. . . . The central lesson
. . . is that the concept of the photon is far more subtle than had been previously thought.22

Elsewhere Zajonc writes: “Try though we may to split light into fundamental
atomic pieces, it remains whole to the end. . . . Perhaps for light . . . the most fundamental feature is not to be found in smallness, but rather in wholeness, its incorrigible capacity to be one and many, particle and wave, a single thing with the universe
inside.”23 Zajonc offers this comment upon summarizing experimental results that
fail to disclose light’s fundamental nature — wave or particle. Light’s capacity to
straddle this dichotomy — waves and particles are mutually exclusive, from a classical standpoint — gives us a world that seems to have no conceptual bottom.
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As for causality, light enjoys an intimate but not all-defining relationship with
material objects. While, as already indicated, a flashlight or match can produce
(cause) light, that light is caught only on the rebound, so to speak, of the material
bodies it announces: it does not show up by itself as a caused event or effect. One
does not see light per se in the intermediate emptiness, say, between flashlight
and wall.
This indifference of light per se to self-announcement comports with light’s intrinsic emptiness, for causal action requires temporal sequence (first cause, then effect), and relativity theory insists that light, from its own perspective, undergoes no
temporal passage. This is another aspect of light that is surprising, but it is a well-
established understanding of modern physics. Hermann Bondi states that light “cannot change once it has been produced, owing to the fact that it does not age, and
therefore it must remain the same.”24 J. T. Fraser similarly writes, “All moments in the
life of the photon are simultaneous.”25 Finally, Brian Greene explains that light, having zero rest mass, devotes all its motion to the three spatial dimensions and none to
the time dimension. “Thus light does not get old; a photon that emerged from the big
bang is the same age today as it was then. There is no passage of time at light speed.”26
I hasten to add that Bondi, Fraser, and Greene are referring to light moving in a
vacuum, or light unaffected by material bodies. When this circumstance does not
prevail, light is at the mercy of physical matter and may thereby be slowed, reflected,
scattered, and so on. But again, this is light in conjunction with other things, or light
coming to light (detection) by virtue of its association with those things. Without that
association, light remains undetected and, if Einstein is correct, indifferent to the
passage of time with its concomitant cause-and-effect linkages.
In brief, light is empty of parts, causes, and an apprehensible nature. And yet this
emptiness produces a cosmos. Note how Sidney Perkowitz builds his description of
the universe around light: “To the best understanding we can muster . . . the universe
is made so that light always travels its own distance of zero, while to us its clock is
stopped and its speed is absolutely fixed. These sober conclusions read as if they
come out of some fevered fantasy. Light, indeed, is different from anything else we
know.”27
Hans Reichenbach drives home the same point:
Clocks and yardsticks, the material instruments for measuring space and time, have only
a subordinate function. They adjust themselves to the geometry of light and obey all the
laws which light furnishes for the comparison of magnitudes. One is reminded of a magnetic needle adjusting itself to the field of magnetic forces, but not choosing its direction
independently. Clocks and yardsticks, too, have no independent magnitude; rather, they
adjust themselves to the metric field of space, the structure of which manifests itself most
clearly in the rays of light.28

My intent is not to try to explain why light, as defined by Einstein, is thought
to possess universal relevance. Rather, I wish to point out that Einsteinian light affirms the Mahayanist belief that emptiness is world-generating. We may not be able
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to find light per se, but it finds us in the circumambient guise of the cosmos. No-show
emptiness gives birth to maya, the show of reality that consists of empty, unfindable objects.
I do not know how the show of reality issues up from the no-show emptiness that
is light, but clearly something like this occurs in scientific experiment. We now know,
from analysis of experimental results, that prior to observation (measurement) par
ticles (atoms, electrons, photons, etc.) intrinsically lack properties that would make
them real in the way we conventionally imagine them — as having definite momentum, spin, and polarization properties.29 They do not have such (definite) properties,
nor are they precisely located in space and time — until, that is, they are observed, at
which time they appear as self-contained, self-existing entities. But this appearance
arises from a deep ontological indeterminacy that borders on śūnyatā-like emptiness.
Up until recent decades physicists assumed that unobserved particles were no
different from observed particles. Each possessed definite or determinate properties
that rendered them distinct from other particles, and from the rest of the world. But
quantum entanglement embodies the realization that two particles originating from
a common event timelessly interact as they fly away from each other. From a classical
(pre-quantum) perspective this is puzzling, and some say revolutionary. Robert Nadeau and Menas Kafatos propose that quantum entanglement “has more potential to
change our conceptions of the ‘way things are’ than any previous discovery in the
history of science.”30
In the literature one encounters two or three ways of talking about quantum-
entangled, timelessly interacting particles. Often the term “telepathic connection” (or
something similar) is invoked to describe the effect, but insofar as this expression
conjures up an image of two distinct, distantly separated particles timelessly interacting, it is misleading.31 The mathematics of quantum mechanics notates the particles
as a unitary system, the two particles being interdependently suspended or superposed over a range of possible measurement values. When measurement occurs,
consequently, the observation of either particle mathematically entails the observation of the other. But not, I submit, because the two particles are distinct, self-
contained entities somehow telepathically connected across space.
A better way of talking recognizes that the particles are śūnya or open to the
point of remaining dependent on each other for their delicate, co-evolving ontology.
Since neither possesses the properties required to establish itself as a hard-edged,
self-centered entity, each is wide open to the world. To some degree, this realization
is implicit in the oft-noted observation that particles are waves prior to measurement.
Waves, as classically understood and as explained earlier, are nothing in and of
themselves. Instead they borrow their reality from other things; they are the wave
action of those things, and wave action suggests widely extended, relational inclusivity rather than particulate, point-like exclusivity or self-containment. Wave action
also connotes ongoing action or becoming, in contrast to the notion of particle stability, even changelessness, which has, until recent decades, prevailed in the West.32
One way of grasping quantum entanglement subsists in the realization that, prior to
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measurement, wave-like particles are unbounded portions of each other, not just by
reason of their wide extension but, more fundamentally, by reason of their indeterminate mutuality.
And also, I would like to suggest, by reason of the primal emptiness of a universe
still in its inception. Both quantum entanglement and śūnyatā mark that aspect of
reality that is still innocent of what it might yet be — still indeterminate, still quivering
with possibility, and still lacking the ontological wherewithal to afford us secure intellectual footing in the cosmos. The ancient Egyptians imagined a mound of creation
emerging from the primeval waters, a stable hillock from which humankind could
draw ongoing permanency. Physicists once imagined and looked for a similar mound
but instead have found ever deeper iterations of empty openness. In reflecting on
what modern physics has revealed regarding the nature of reality, Kenneth Ford
writes: “Knock on wood. It seems solid. It is solid. But probe more deeply and you
encounter other worlds.”33 Each world, I might add, being more capacious and emptier than the one before, and each therefore more charged with creative potential.
This is reality before the appearance of hard-edged, self-isolated entities, and physics
revisits it every time distant particles are found to be entangled.
Image-empty Light and Śūnyatā
The foregoing probably raises more questions than it answers, but that is consistent
with Ralph Baierlein’s remark that “light, it seems, is always ready with another surprise.”34 Moving to the relatively simple idea of a particle of light or photon (simple,
at least, at first blush), I wish now to propose that image-empty light particles reenact
quantum entanglement with its surprising demonstration of instantaneous or pointlike togetherness. One can, that is, get an intuitive feel for what entanglement involves, and for what śūnyatā entails, by contemplating what light can and cannot be.
As I insisted earlier, light cannot be self-announcing; its nature is to announce
other things, and only then do we become aware of light. Let us then empty light of
this one property — visibility or visual self-announcement — and see what happens.
My argument goes as follows.
1. By means of light, material objects cast off reflections or images of themselves.
2. This allows them to interact at a distance, as people do when waving to each
other.
3. Light, however, is constitutionally unable to cast off an image of itself, for the
clear seeing of other things requires that it remain unseen.
4. Lacking the ability to cast off an image of itself, light also lacks the ability to
interact at a distance by means of images.
5. If, therefore, interaction occurs between separate parts of light — individual
photons, say — it does so on a basis different from that of material bodies.
6. This basis is hinted at in experiments that indicate that photons timelessly interact across arbitrarily large space intervals.
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7. I have proposed that such timeless interaction occurs by virtue of the indefinite nature of the photons: empty of determinate properties that would otherwise allow them to snap into place as distinct, self-contained entities, they are
open to, and ontologically inseparable from, other similarly empty photons.
8. If image-empty photons interact, it seems they would be no more successful in maintaining their separate individuality across space than quantum entangled particles. Unable to cast off images of themselves, they would have to
interact at the same place, which suggests that within each part of light — each
photon — all other interacting parts are wholly present or fully arrived.
Recall Zajonc’s supposition:
Perhaps for light . . . the most fundamental feature is not to be found in smallness, but
rather in wholeness, its incorrigible capacity to be one and many, particle and wave, a
single thing with the universe inside.35

While this supposition is conjectural, it points up the philosophical turbulence that
now informs physics. Some of this turbulence tracks back to misgivings about the
clockwork universe, the view that reality ultimately reduces to separately existing
objects, all in mechanical interaction. To follow Lee Smolin:
Does the world consist of a large number of independently autonomous atoms, the properties of each owing nothing to the others? Or, instead, is the world a vast, interconnected
system of relations, in which even the properties of a single elementary particle or the
identity of a point in space requires and reflects the whole rest of the universe?36

Smolin’s response is that the so-called parts of reality are mutually immanent: each
“requires and reflects the whole rest of the universe.” The world is therefore a “network of relations,” and features of reality (like space, time, and atoms) that we often
regard as inherently real “have meaning only to the extent that they stand for the
complexity of the relationships between the things that happen in the world.”37
Relationality, I submit, implies interactive emptiness, a kind of ontological self-
slippage away from selfness or ipseity. Since nothing can exist on its own, whatever
does exist draws or borrows its existence from other things by means of relation. It
also reciprocates, slipping into and lending existence to other things, all in a delicate
haze of back-and-forth relationality. Objects borrow their fragile existence from a
wide interplay of indeterminate, unsettled emptiness. As Nāgārjuna wrote: “What
ever is dependently co-arisen / That is explained to be emptiness.”38
This analysis leaves some questions unanswered. Readers might wish to know,
for example, why material particles like electrons align with immaterial (zero rest
mass) photons in manifesting entanglement tendencies. Isn’t light distinct from material reality? Not really, I would say. Along with instantiating the unfindability of parts,
causes, and an apprehensible nature, light expresses the unfindability or emptiness
of distinctions that would cordon it off from other things. Thus it possesses universal
relevance. While it is, as Perkowitz says, “different from anything else we know,”39 it
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may nevertheless be all we know. “Seeing light,” writes Zajonc, “is a metaphor for
seeing the invisible in the visible, for detecting the fragile imaginal garment that
holds our planet and all existence together. Once we have learned to see light, s urely
everything else will follow.”40
To contemplate the “fragile imaginal garment” of light is to contemplate śūnyatā.
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