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Yanai Toister

THE IDIOSYNCRASIES OF SPEED

Light, vision and photography

The history of photography has produced a fascinating wealth of theoretical narratives.
However, a surprising proportion of existing narratives relies on a rather problematic
assumption: that it is possible and appropriate to equate photography and vision. In this
article, I demonstrate that this questionable equation depends on certain physical
circumstances and particular technological operations dictated thereby, and mediated
by various constraints of speed. I dwell on a number of strategic moments in the history of
photography for a critical reading of these circumstances, the applications and the
interpretations of various types of speed, and their relationship to photography. This
article concludes with the claim that in recent decades, one important type of speed,
namely shutter speed, has undergone a transformation that now makes it possible to
challenge the ontological model binding vision and photography together. The probable
disappearance of the shutter in the near future, moreover, retrospectively opens up an
alternative media history of photography that renounces the traditional hierarchy in
which photographic images are less important than the technological and conceptual
systems producing them.

The history of photography offers a fascinating wealth of theoretical narratives.
A surprising number of leading narratives relies, however, on the unconvincing
assumption that it is possible and indeed appropriate to equate photography with
human vision. This equation is supported by one or more of the following inter-
pretations: (1) The camera is a type of mechanical eye, or functions as such; (2) The
act of shooting a photograph corresponds to the act of seeing; and (3) Viewing of
photographs is akin to looking at the world. As I argue in this article, these
interpretations serve the purpose of propounding new categories of experience and
veracity derived, as it were, from “laws of nature” which had previously been
unknown, and which have been called into serious question by recent technological
advances.

In this article, I demonstrate how this equation has emerged from distinct techno-
logical circumstances and physical operations dictated by those circumstances. I focus
primarily on how these are mediated by and represented in various contingencies of
speed. I argue that the photography-vision equation, from its very outset, is primarily
manipulative or simply erroneous and can now be challenged successfully. Moreover,
the probable disappearance in the near future of the familiar speed-based functions of
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photography (notably shutter speed and, for that matter, the shutter itself) also permits
us to renounce the longstanding tendency to privilege images created by photography
(i.e. photographs) over the conceptual systems that produce them. I will conclude by
propounding a more complex articulation of the relationship between human vision,
technologies of vision, sensing and imaging, which can serve as the kernel of an emerging
post-optical media-history of photography.

The speed of light

Light, as repeatedly claimed by photographers and theorists, is the sine qua non of
photography. This traditional claim is indicative of a rarely questioned conflation of
photography and human vision. Other than in a strict etymological sense, it is simply
inaccurate, since many light-sensitive surfaces also respond to other frequencies
within the electromagnetic spectrum. It is human vision, and not photography, that
truly depends on light and cannot occur in its absence. Ingeborg Bachmann wrote of
this, saying: “There is nothing more beautiful under the sun than being under the
sun”.1 Light, in other words, permits human vision and vision — more so than
hearing and touch — enables us to distinguish between the static and the variable.
This property is independent of spatial constraints and is available to us almost
constantly. Therefore, the sense of sight has often been identified if not equated
with it, thus becoming the paramount sense, from Plato to Martin Jay.

However, even when there is sufficient light, human vision cannot take place
without a fundamental property of light — its inconceivable speed. By virtue of this
speed, we are able to simultaneously observe the world and see it, seemingly without
any lapse between the moment when a particular configuration of light rays is
reflected from or emitted by an object in the world and the moment when the
same configuration of rays hits the retina.

The term “speed” refers to the rate of change in the location of a specific material or
energy particle (i.e. a large change in position over a given time period means high speed;
a small change over the same period means low speed). According to Albert Einstein’s
theory of special relativity, the highest possible speed is the speed of light, at which only
energy or information can travel (matter cannot move at the speed of light). Note,
however, that it is still not infinite. Hence, human vision can only be taken as immediate,
never simultaneous. Since light has to cross a certain distance from the object to our eyes,
there is always a certain time lapse between the moment the light “leaves” the object and
the moment it “reaches” the retina (at least according to the laws of classical physics).

However, because the speed of light is spectacular by any standard, the rays of
light usually reach our eyes within a few nanoseconds. This delay is indiscernible to us
and so we have no reason to suspect that it exists at all. Physical changes in the object
under observation, if any, will not usually occur during such a short span. Thus,
seeing is almost always the most effective way to experience the world in real time.
Simply put, the speed of light not only facilitates vision but, more importantly,
permits an illusion of the immediacy of vision.
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In contrast to other illusions, this illusion is in perfect harmony with our everyday
visual operations and, unlike others, is usually innocuous, especially in terms of visual
operations occurring on Earth. If, on the other hand, we look at the stars in the sky on
a clear night with naked eyes, the visual operations facilitated, albeit emerging from
largely similar visual experiences, are fundamentally very different from “regular” vision.
The huge distance between the Earth and certain stars, and the great length of time
required for light to traverse it mean that what we see in such cases is not the object (a
star) as it exists at the moment we gaze upon it but the object as it may have existed
aeons ago. Even if a star explodes as we are looking at it, we will not be able to notice it.
At best, someone might notice the explosion only millions or billions of years later. In
the unlikely scenario that we plan a journey to the stars solely on the basis of
observations made from Earth today, our journey is liable to end in frustration, since
the destination will not be there when we reach it — or anywhere.

Non-constant speed

We should nevertheless note that even in celestial observation, although visual
experiences do not enable standard visual operations, because the speed of light
speed is finite, fixed and known, it is still possible to accurately calculate the time
lapse between the moment the star explodes and the moment we see the explosion.
To the extent that “vision” is to be understood in terms of operation(s) made
possible, and not just the experience(s) undergone, then arguably the term cannot
apply to both standard (earthbound) and celestial observations. Perhaps only the term
“sensing” can apply to both.

As eye opening as it may be, stargazing is less complex than observing photographs. The
latter rests, always and inevitably, on a speed that is neither constant or known and therefore
cannot be calculated.Onemay look at a photograph of aman immediately after it is taken, or
many days or years later. In many cases, wemay never know or care to knowwhen a person
lived and when they were photographed. In this regard, even Thomas Ruff’s much
celebrated star photographs (the Sterne series, 1989–1992, Figure 1) are like all others—
they too represent (distinct) objects in an undistinguishable moment in time. Magnificent as
they are, that is all they do. Whether these objects exist is of lesser importance. And even if
we are sometimes capable of dating photographs, to make the objects in them supposedly
more knowable, then this property seldom emerges from the photograph itself: almost
without exception, it is enabled extraneously, by previous knowledge about the circum-
stances in the photograph, by adding a caption, or, these days, by way of its metadata.

A short history of shutter speed

Despite their illusory similarity, the photographic process is completely different
from the process of seeing and depends on different types of speed, all of which are
irregular, indeterminate and therefore unknown. If we trace the ways in which these
types of speed have changed throughout the centuries of photography’s technological
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Fig. 1. Thomas Ruff, Sterne (16 h 30 m − 50°), 1989, C-print 260 x 188 cm 102 3/8 x 74 inches. © Thomas Ruff/VG

Bild-Kunst, Bonn 2019. Courtesy of Sprüth Magers.
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history, I would argue that we can reinterpret the implications of various theoretical
definitions that have accompanied photography at its different stages. One important
type of speed is shutter speed — a technical variable that determines the length of
time during which the photosensitive surface is exposed to light.

The emergence of photography in the mid-19th century was, as Geoffrey Batchen
demonstrated, a series of events whose exact magnitude, order and hierarchy, are still
controversial.2 The dispute centres on the definition of the circumstances and
interests to which the very formation of the idea of photography is to be attributed.
Since there is no consensus on this, Batchen argued, it is therefore also impossible to
point to a single technology responsible for the invention of photography. By the
same token, it is difficult to consider photography at that time as a completely
homogenous practice. However, all the early forms of photography, whether prac-
ticed in England, France, or elsewhere, were associated with the need for a lengthy
series of manual operations to produce the photograph. These operations, it should
be pointed out, required quite some time, in many cases (certainly before 1840/1)
well over the time it usually took to produce a drawing or an engraving.

One of these operations was, crucially, the exposure of a light-sensitive material
to light, whether by placing it outdoors in sunlight (as far as photograms were
concerned) or by removing its covering. Of course, in those early years there were
no optical lenses intended for use in photography, so when lenses were used, they
were used without a mechanical shutter. The only “shutter” available in those early
years was a cap that blocked the lens or the black cloth that covered the camera, both
of which had to be manually removed to allow exposure. Thus, the speed in which
a photograph could be produced was necessarily also a derivative of the speed of
movement of a human body (or at least in unison with it: a slowly moving
photographer, even with emulsions more sensitive than had been available, still
could not shoot quickly.

Nicéphore Niépce’s heliographs, for example, required approximately eight-hour
exposures, while Louis-Jacques-Mandé Daguerre’s first processes required 15 to
30 minutes. By the early 1840 s, Daguerre’s process shrunk to approximately two
minutes and sometimes even less than one. In England, William Henry Fox Talbot’s
first “photogenic drawings” required 30 to 60 minutes, though with his subsequent
invention of the “calotype” process, this was quickly reduced.3 These early restric-
tions prevented photographers from depicting what they actually saw. Any type of
object, situation, or state of affairs whose components were not perfectly stationary
could be depicted in a blur or not depicted at all.

For this reason, it is understandable why, from a contemporary perspective, it
seems that the various contenders to the title “inventor of photography” produced
remarkably similar photographs, albeit with different technologies. Consider the
photographs of shells and fossils made by Daguerre in France in comparison to the
photographs of china and crystal articles by William Talbot in England. Both, I argue,
although illustrating a particular cultural world and a clear purpose, attest more than
anything else does to the technological constraints under which both photography
pioneers worked (Figures 2 and 3). A similar comparison can be made between the
photograph taken by Niépce of his home (the “first” photograph, according to some)
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and that of Talbot’s country manor (the “first” building “to have drawn its own
picture”; Talbot XV). Without resolving the issue of historical primacy, it is clear that
one major constraint is common to these two photographs: the pleasure one must
take in slow and deliberate work. The same pleasure is perpetuated in the slow-lens
stoicism continually practiced in many lineages of architecture and landscape photo-
graphy. Therein depiction is routinely enlisted to facilitate the fantasy that the
seemingly-immobile may also be permanent, and that which is permanent could
tomorrow be “eternal”.

For this reason, it is especially puzzling that Talbot chose to praise the speed at
which a photographer could perform the work of a draughtsman: “You make the
powers of nature work for you, and no wonder that your work is well and quickly
done … There is something in this rapidity and perfection of execution, which is very
wonderful”.4 Similarly, Daguerre’s language is also surprising, particularly his choice
of describing the act of photography no less than “spontaneous”.5 How are these
statements to be explained? And should they be understood as more than just
fashionable rhetoric? Surely, the introduction of the railway redefined notions of
distance and with them concepts of time and speed. Two cities connected by
a railway line now needed to synchronize their clocks, allowing for speed to be
easily calculated. However, in view of the invention of the telegraph as a means of
communication, certainly an operation that took several minutes could not to have
been considered spontaneous or swift.

Fig. 2. Louis-Jacques-Mandé Daguerre, Shells and Fossils, 1839.
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I suggest interpreting these statements as a deliberate and conscious choice on the
part of the pioneers of photography. This choice served two main aims. On the one
hand, it expressed a “desire” to turn away from early forms of depiction — especially
those traditional forms that still demanded skills whose acquisition as well as
implementation were protracted processes. These traditional forms and their con-
straints, as often argued, were revolutionized with the emergence of photography (“In
achieving the aims of baroque art, photography has freed the plastic arts from their
obsession with likeness. Painting was forced, as it turned out, to offer us illusion and
this illusion was reckoned sufficient unto art”.6 On the other hand, this choice also
expressed a desire to present photography as a field in which craftsmanship was of
little importance, or none at all.7 Nor did it require the photographer to acquire
greater physical dexterity.

From a contemporary perspective, in terms of the theory of special relativity, we
can argue that that which is done “instantaneously” is unfettered by matter. Only that
which can be done “directly” is done without human intervention, and presumably
without intercession. Alternatively, even that which is still slow but has the potential

Fig. 3. William Henry Fox Talbot, Articles of Glass (Plate IV in The Pencil of Nature), 1844.
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for speed is closer to thought. Ostensibly, photography, like vision, can identify the
unchanging, the permanent, and the eternal.

It can also be contended that an image tethered to a photographic print (the most
common form of photography until the 21st century) invites contemplation of the
eternal not only because it is immediate but also because it itself is ostensibly eternal
or, unlike its carrier, is insensitive to changes and unchangeable.8 Photographs of
objects never change after the object has changed. To illustrate this point with the
star example again, if we gaze continuously at the star for millions of years, we will
eventually see the explosion that destroyed it. On the other hand, even if we gaze
continuously at the photograph for millions of years, the photograph will not change.9

Arguably, similar considerations led Niépce, Daguerre, Talbot and others to adopt
the concept of nature as a supplementary term that is also integral to discussions of the
phenomenon known as photography. This made it possible to present the photograph as
a kind of “magic” or “wonder” that is incontestable because it stems, like various natural
phenomena, from eternal but abstract principles that we will never be able to grasp and
fully understand.10 Ironically, this “nature”, which from the outset has been only an
empty, simplistic and metaphysical term to advance photography, has taken root in our
consciousness and overwhelmed it. It is still with us whenever we assume that the
privileged mode of access photographs afford is incontingent.

Evidence of this way of thinking may be found in the view that comprehends
seemingly analogous properties in both the eye and the camera and thus turns them
into two parallel systems. According to this view, both the eye and the camera lens
are similarly equipped to convey the electromagnetic signals present in nature —
configurations of light rays that are reflected from or emitted by actual objects. Later,
both the brain and the film or sensor supposedly process the signals in a similar
manner.11 The assumption is used to argue that the photograph shows or can show us
what our human eyes would see if we were standing where the camera stood at the
time the photograph was taken.

Now that photography can be performed nearly at the speed of light (more about
this below), it is clear how unreasonable this assumption is. Firstly, there is a wealth
of anatomical reasons to reject the comparison between the eye and the camera. We
have two eyes and not one. Our eyes are never fixed and are always in motion (and
therefore human vision is more like videography than still photography, if at all). Our
field of vision is elliptical and not enclosed in a rectangular frame. Our eyes are
concave at the centre and therefore our field of vision contains a sharp area only at
the centre; consequently, we cannot see sharply across multiple planes (or in
photographic parlance, we are unable to see depth of field12). Finally, and perhaps
more importantly, neurological and cognitive capabilities play a significant role in the
perception of colour, depth, and movement in human vision; the camera does not
afford anything resembling these capabilities.

Thus, the camera cannot be viewed as the embodiment of another natural eye.
And even if there is some sort of equivalence — as Andreas Feininger may imply in
his photograph, “The Photojournalist” (Figure 4) — it probably demonstrates the
exact opposite. If the architecture of the human eye were the same as that of
a camera, the image projected onto the optical nerve would be the same as the
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image projected onto the film/sensors. One day, perhaps sooner than we would like
to admit, our eyes would indeed be engineered and programmed like cameras, or

Fig. 4. Andreas Feininger, The Photojournalist, 1951.

THE ID IOSYNCRAS I ES OF SPEED 243



they would simply be cameras. For that very reason, if we want to use photography
to learn about the world around us, there is good reason to reformulate the
relationship between vision and photography with rhetorical and logical constructs
that do not require the term “nature”.

The advent of glass plate photography in the late 1840 s and early 1850 s
accelerated exposures by a considerable factor and brought exposure times down
to a matter of seconds. Even that, however, is painfully long by today’s standards.
Exposure times of fractions of a second only became available in the 1870 s. These
were introduced courtesy of Leland Stanford’s engineers, who designed for Eadweard
Muybridge sophisticated mechanical shutters that were faster than all their predeces-
sors. This enabled Muybridge succeeded to “freeze” photographs of the galloping of
Stanford’s mare, Sally Gardner, at the Palo Alto racetrack. Only this way could it be
demonstrated that certain phases of the equine gallop did indeed include moments
when all four hooves were off the ground (Figure 5a,b). These photographs were
received with a cool response from artists, other photographers and certainly the
public. The photographs, it was claimed, were “unnatural” and even “unrealistic”.13

This response did not stem from doubts about the reliability of Muybridge’s accom-
plishment or personality, but rather from a justified feeling that the accomplishment
not only challenged prevailing standards of portrayal but also approaches to under-
standing human perception. For even if one believed that horses indeed galloped as in
Muybridge’s photographs, one had no way of corroborating or refuting this belief,
other than through additional photographs.

It was because of these shutter speeds that Muybridge’s photographs produced
other domains of visibility. These related not only to horses’ hooves, but mainly to
the human eye. This organ, so it transpired, was completely oblivious to numerous
phenomena. Access to these was enabled only by and through the camera which, as it
were, revealed to us a new “optical unconscious”, as argued Walter Benjamin.14

Thus, if there were natural phenomena to which the eye was indifferent and even
blind, then the option of belief in vision was shaken once again. From now on the
saying would be: seeing is not believing.

To what can the revelation of these domains of visibility be attributed? Certainly
not to the common laws of nature that had been known since the 17th century, but
only to the mechanics of photography. Thus shutter speed became an essential feature
that the viewer could not ignore. Moreover, in such circumstances, it was reasonable
that even earlier photographs, in which no movement was represented, were
attributed less to the qualities of vision and more to the camera15 or, arguably, to
the speed of the shutter and to the camera in which the shutter was installed. This
may explain how and why photographs would gradually be perceived less as a wonder
of nature and more as a product of mechanical action. Because the device that
produced the action, the photographs, the veracity, was highly engineered and
mechanized, it turned out that the device, a mere machine, was the sole source of
the photograph’s authority. I suggest therefore, that by the end of the 19th century it
became apparent that it was not Leon Battista Alberti’s perspective construction, the
optics of Robert Hooke and Isaac Newton, or the chemistry of John Herschel that
constituted the great discovery that allowed photography to open new vistas of
visibility. It was the modest mechanics of Stanford’s anonymous engineers.
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Shutter speed, which came into existence as a result of the mechanics of
photography, also allowed us to distinguish between two distinct types of experi-
ence: vision and viewing. This difference stems from what may be called temporal
incompatibility, which is necessarily speed dependent.16 By way of clarification, if
Sally Gardner needed X seconds to run Y meters, it would have taken me X seconds
to see her do so, had I been in Palo Alto in 1878. On the other hand, it is not

Fig. 5. (a) Eadweard Muybridge, The Horse in Motion, 1878. (b) Eadweard Muybridge, The Horse in

Motion, 1878 (detail).
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necessary to spend the same X seconds watching the photograph. In fact, the time
I need to look at Muybridge’s or any other photograph need not be the same time it
took to perform the action portrayed in the photograph. This may only be
a difference of degree rather than of kind but it is a profound difference, notes
Henry Bergson.17 If we ignore the history of photography and film for a moment,
and assume that Muybridge not only photographed but also filmed Sally Gardner, this
imaginary film would illustrate the same argument. If this film were 50 seconds long,
I could watch it screened at low speed, over 500 seconds, at high speed, over
5 seconds, in a loop or backwards. In this case too, there is no connection between
the time it takes me to view the actual event and the time I decide to spend watching
it on the screen.

Vision can be plainly defined as a situation wherein similar manners of perception are
enabled for most real world events. Viewing, on the other hand, is a situation that allows
the time taken by cognitive processes of vision to part company with the time span of real
world events. Because photographic technologies always conjure up temporal incompat-
ibility, they also, consequently, allow for a type of viewing that is, inevitably, a non-
participatory experience.18 Any other situation of viewing or observation potentially
turns us into participants. Consider, in this context, the audience at an aerobatic display.
There have been numerous occasions in which planes crashed down on the spectators of
such performances and compelled them to become participants. How many times have
airplanes crashed down on people viewing a photograph or a movie? The viewer of the
photograph is always removed from the situation, detached and protected. The various
photographic technologies have always permitted one to observe real events safely. They
allow viewing, not vision.

As the history of photography clearly demonstrates, accelerated shutter speeds
permitted the production of cameras that were easier to use, lighter and hence more
portable.19 The subjects of photography thus began to regularly change, even when the
objects photographed remained similar. Consider, in this context, Timothy O’Sullivan’s
A Harvest of Death and Robert Capa’s famous shot from the Spanish Civil War (Figures 6
and 7). A more disturbing contrast can hardly be imagined. Both photographs are
manipulative but in completely different ways: one is epic but restrained, the other is
akin to a Kabuki dance. From a contemporary perspective, it is possible to recognize that
faith in the machine did not banish expressions of belief in the laws of nature from the
discourse and from thinking about photography— it simply subsumed them and gave rise
to a new kind of confidence for the viewer. That confidence derived from the knowledge
that even if photographs did not show us reality, or aspects of it, as we humans would see
it, some other mechanism always granted the photograph authority.

Machine, sync speed, projection speed and other speeds

Assurance always comes at a high price. Therefore, if mechanics is the greatest of the
achievements that made photography as we know it possible, it can equally be argued
that photography is and has always been only a the machinery’s playground. Peter
Henry Emerson, for example, refuses to credit the photographer for his most
significant accomplishments because, in his opinion, whatever the photographer’s
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Fig. 6. Timothy O’sullivan, A Harvest of Death, 1863.

Fig. 7. Robert Capa, Loyalist Militiaman at the Moment of Death, Cerro Muriano, 5 September 1936, 1936.
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actions, the act of photography does not involve any significant operation other than
that of the machine.20 In a more complex, but not dissimilar, manner, Vilém Flusser
describes photography as an arena wherein photographers, or “functionaries” as he
sometimes called them21 can wrestle with the machine and attempt to override its
program. In that arena, there are various operations that an experimental photo-
grapher can perform but they are never enough to exhaust the machine. There is no
way to defeat “the apparatus”, Flusser argues, but it can be outsmarted by re-
engineering.22 In his view, only if one tries to intervene in the program of the
machine, to re-program it as it were, re-invent it, they may be able to operate it in
ways that its ancestors have never imagined.23 Harold “Doc” Edgerton’s legacy proves
that this is indeed possible.

Edgerton was a professor of electrical engineering at MIT. His now famous
experiments with the multiflash technique as well as with stroboscopes have cata-
pulted photography into domains previously unimagined. Importantly, Edgerton’s
iconic images, produced starting in the 1930 s, although mostly considered as
straight-out stills, are actually the products of hybrid cinematic processes. In the
course of his work, Edgerton developed a very fast film camera that was already
capable, already in the 30 s, of shooting at up to 15,000 frames per second. Using
complex electronics, Edgerton hooked up his camera to a sophisticated strobe that
was also capable of attaining 15,000 flashes per second and was fully synchronized
with the camera. In the 60 s, Edgerton achieved speeds of 1,000,000 FPS. He used to
screen his films at a rate lower than the shooting rate, as in Muybridge’s zoopraxi-
scope screenings. These, when screened at the rate of a normal cinema projector (24
FPS), taught us about the tremendous wealth of reactions and follow-up reactions
that occur in the most elusive of events: drops scattered in all directions in a glass of
milk or shreds of paper that fly out in a cloud when a bullet bursts through matter
(Figure 8). Unlike Muybridge’s, Edgerton’s photographs cannot be reproduced, even
today, without refined electronics. Nonetheless, the long journey of photography into
the habitus of electric and software engineering began 80 years ago.

Edgerton also played a role in the development of technologies such as underwater,
aerial, and time-lapse photography, all of which rely to some extent on extreme
synchronization speeds. Less well-known, but no less interesting, are his involvement
with other technologies such as Rapatronic photography, which uses a fast electronic
shutter, Schlieren photography, and sonar. Rapatronic photography is required when
a nuclear explosion must be captured at the very instant of its detonation, which takes
place at a tremendous speed. The well-known mushroom photos from Hiroshima and
Nagasaki do not depict the explosion itself but the cloud of dust that follows it. Another
inherent difficulty in taking such a photograph is the fact that, apart from a blinding flare
of light from the explosion, a nuclear blast produces tremendous heat. To overcome this
problem, Edgerton teamed up with two other engineers to develop a photographic
shutter without any moving parts, which opened and closed by turning a magnetic field
on and off (Figure 9). Thus, a nuclear explosion was first photographed in Nevada in
1952 using an exposure of 1/100 millionth of a second. Immediately after the exposure,
the metal tower that appears in the photograph melted and the desert sand turned into
glass. Photographs like this one, noted James Elkins, “are exactly as only photographs can
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be: nearly unbearable, insistently present, perfectly resistant to the pressure of
meaning”.24 Why so? Not for the reasons Elkins suggested but arguably because the
photographer(s) that took them were not and could not have been “eye-witnesses”. They
were, arguably for the first time in the history of photography, far removed, as safe from
the reach of causality as their viewers.

Schlieren photography is a technology whose main use is in ballistics and
aeronautical engineering. In recent years, it has also been used in advanced types of
construction engineering and in architecture. The technique uses deliberate diffrac-
tion of a light beam that is recycled within a set of mirrors in order to depict changes
in the density of a gas due to the movement of an object or to temperature change.

Fig. 8. Harold (Doc) Edgerton, Bullet through Plexiglass, 1962.
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Examples might include photographing air moving around the nose cone of an
airplane or the convection currents above a candle flame.

Finally, sonar is a better-known technology that uses sound signals to “see”
underwater. These signals are transmitted from a submarine, for example, and are
returned from the seafloor, or an enemy submarine, within a fraction of a second. If
one knows the velocity of the sound waves and the density of the water, one can

Fig. 9. Harold (Doc) Edgerton, Atomic Bomb Explosion, c.1952.

250 PHOTOGRAPH I ES



calculate the distance from the object that returned the sonar signal and the size and
shape of the object, just as a bat does in flight. We could, for the sake of brevity,
think of these technologies as quasi-seeing.

The two latter technologies have inspired new photographic technologies that
will soon be commercially available. They may either revitalise or endanger photo-
graphy, but the resulting revolution will dwarf the importance of that brought about
by Muybridge’s motion pictures. By means of incomprehensible speeds, these
technologies not only redefine concepts such as body and movement but also allow
for a new interpretation of the concept of the space within which bodies exist and
movement occurs. These technologies bring to the world a kind of non-ocular
“vision” that has nothing in common with the human eye.

Laser and algorithmic speed

One family of technologies that will become more familiar in the coming years
includes remote sensing, which is used in space archaeology, LIDAR, and time-of-
flight cameras. What these technologies share is the use of various forms of electro-
magnetic radiation, some of which are outside the visible spectrum. These are not
only reflected back to the camera but are also sent out by it in order to produce the
photograph. They depend on the integration of activities performed at enormous
speeds and require, as it were, that we acknowledge the categorical gaps separating
between seeing, viewing and sensing.

Remote sensing is a growing area of imaging that uses satellites able to take high-
resolution photographs and to produce and project beams of infrared or thermal rays.
These rays are projected from a satellite moving through the outer atmosphere and
are directed towards specific subterranean sites that have reasonable potential for
archaeological or geological discoveries. Because infrared rays have longer wave-
lengths than visible light, they can penetrate the surface before they are returned to
the camera by what may be found underground. The “photograph” then undergoes
computerized analysis that can determine whether the density of the soil is anom-
alous, thus indicating the existence of ancient roads or settlements or, alternatively,
an unusual geological pattern.

LIDAR (light detection and ranging) is a remote-sensing technology where,
instead of infrared beams, laser beams are fired towards the ground and reflected
from it. To recall, laser is a type of light produced artificially by chemical reaction
and is completely coherent, consisting of rays all of which have the same wavelength,
as opposed to “ordinary” types of light. Here, too, the pattern of the returned rays is
usually meaningless to the human eye and is therefore passed on for computerized
analysis. Time-of-flight cameras are a class of LIDAR technology where the laser
projection operation is performed differently. Instead of scanning only relevant parts
of the scene, entire scenes are scanned and analysed by a computer.

Paul Virilio argued that in photography, governance through speed is logistics,
and that further, in photography logistics is not only omnidirectional and computer-
ized but also virtual, devoid of direction and distance.25 A type of time-of-flight
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photography developed by MIT researchers at the beginning of this decade is thus
particularly relevant to this discussion. This type of photography can depict not only
the movement of objects in space but also the movement of light, no less, within
spaces and within different types of matter. The depiction is enabled by a number of
operations that occur at tremendous speeds and are fully synchronized. Thus a laser
flash that is fired over one femtosecond (one quadrillionth of a second) and is only
a few millionths of a millimetre wide is photographed by a camera capable of
exposures at a shutter speed extremely close to the speed of light. The laser flash,
though not completely “frozen” (nor is the horse in the Muybridge photo), can be
clearly portrayed by the slow projection of a chain of photographs — exactly as in
Edgerton’s shots of moving bullets.26

Moreover, the same camera is capable of an incredible time resolution of up to
two picoseconds (two trillionths of a second). Therefore, given that each laser burst
that hits an opaque material will break into thousands of “flash fragments”, and since
each fragment will ricochet in a different direction, various photographs can be
woven together on the computer, each describing a different pattern of reflection
from each fragmented laser burst. Thus, by calculating the time difference between
the reflections of different “flash fragments”, it is possible to produce a mapping of
distances within the space into which the laser bursts have been projected, even when
there might have been interference. In other words, by means of extraordinary
shutter speeds, it is possible to photograph around corners, even when the camera
is not directed at the photographed object (i.e. there is no line of sight between
them).

This technology is already being applied and has been in use in research studies
for several years. MIT researchers predict that in the foreseeable future it might be
used for other applications, such body imaging without X-rays or, in disaster
situations, for imaging within collapsed buildings to assist the rescue teams.
Because of the enormous costs associated with this technology and the commercial
interests of the defence and weapons industries, it is likely femto-photography
applications will be initially developed for military and other enforcement purposes—
policing, crowd control, and counter-terrorism.

Virilio claimed that history marches forward at the speed of its weapon
systems.27 Friedrich Kittler argued that history advances at the speed of its commu-
nications systems.28 Activists believe that the camera is a weapon, and nihilists believe
that photography is nothing more than a medium. One way or the other, ever since
the inception of photography, its ability to promote social change or to preserve the
established order, and its potential for revealing as well as inventing violence have
always been and will be, into the foreseeable future, a function of speed.

Speed in the post-photographic age

We live in an era of acceleration, miniaturization and acceleration through miniatur-
ization. This article demonstrates that photography is subject to its own kind of
Moore’s Law, in which accelerating cognitive processes and their expropriation by
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technology have become commonplace.29 If only for that reason, photography as we
know it is changing again. In this, I refer not only to the growing ephemeralization of
those material types of photographs that used to be omnipresent. Huge changes can
also be expected for the photographic image, pertaining, in particular, to how it
comes into being. The professional photographer, it is clear, is now only a congenial
functionary in service of computation that occurs at breathtaking speeds, if not
completely obsolete. In his stead now appear a wealth of options, tools and resources.
They permit a truly immediate harvest of infinite types of visual information from
various sources. Human photographers, we could say, have become superfluous
because their eyes, unlike the camera, afford nothing but seeing. Moreover, they
operate so slowly that they become an increasing burden on systems such as cameras,
computers and optical communication networks whose speed of operation is
approaching the speed of light.

Do these insights herald the impending disappearance of photography as a distinct
cultural tool? Will it survive only as a form of art, or not even as that? What other
resources will be integrated with it or replace it? It is hard to predict. Doubtless,
however, tomorrow’s photography will be composed of numerous technologies for
which the term “sight” may no longer apply. Whether we are talking about scanning,
sensing or quasi-seeing, human vision has been made redundant as we now succumb
to calculating what we may want to see.

The epitome of these processes is the recently published image of a black hole’s event
horizon (Figure 10). Importantly, the closer an event comes to a black hole, the greater
the speed it would need to escape the hole’s enormous gravity. An event horizon is the

Fig. 10. M87* Event Horizon, 2019.
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threshold around the black hole where, theoretically, the required escape velocity
surpasses the speed of light. However, since according to the theory of special relativity
nothing can travel through space faster than the speed of light, a black hole’s event horizon
is essentially the point from which nothing can return, not even light. When an item nears
an event horizon, a hypothetical viewer can see the item’s image redden and dim as gravity
distorts all light issuing from it. At the event horizon, this image would effectively fade to
invisibility. The term event horizon thus refers to the impossibility of observing any event
taking place inside that border, the horizon beyond which one cannot see. Perhaps of this
Lady Elizabeth Eastlake wrote in 1857 that “Light is made to portray with a celerity
only second to that with which it travels; it has been difficult to contrive the machinery of
the camera to keep pace with it … ”.30 Difficult it was indeed but not impossible. The
history of photographic and quasi-photographic apparatuses can now be understood as an
unintended slouch towards celerity and beyond the threshold of visibility.

Notes

1 Cited in: Kittler, Optical Media, 19.
2 Batchen, Burning with Desire.
3 Josef Maria Eder, History of Photography, trans. Edward Epstean (New York:

Dover Publications, 1978), 501–06.
4 Cired in: Buckland, Fox Talbot and the Invention, 31.
5 Cited in: Trachtenberg, ed. Classic Essays on Photography, 11.
6 Bazin, “The Ontology of the Photographic Image,”, 7.
7 Dominique François Arago, reprinted in: Trachtenberg, Classic Essays on

Photography, 15–26.
8 Wiesing, Artificial Presence.
9 This point rests on the distinction between photographic carriers and photo-

graphs. Photographic carriers may very well change, degrade and decompose. The
photographic images, on the other hand, will not. There are only few exceptions
to this rule. One important exception is light field photography (commobly
known by its commercial name Lytro). Light field images are photographic images
which can be refocussed after exposure. Other possible exceptions include
Gigapixel photographs or HDR. We might also think of other forms of images
wherein a “photograph” is created with constant recourse to a database.

10 Talbot: “But after all, what is nature, but one great field of wonders past our
comprehension? Those, indeed, which are of everyday occurrence, do not
habitually strike us, on account of their familiarity, but they are not the less on
that account essential portions of the same wonderful whole.” (Quoted in
Buckland, 1980, 31).

11 Rudolph Arnheim offers expressions alluding to this, as do Andre Bazin, Siegfried
Kracauer and even MOMA’s photography curator John Szarkowski.

12 Snyder and Allen, “Photography, Vision, and Representation.”
13 Solnit, River of Shadows.
14 Benjamin, The Work of Art in the Age of Its Technological Reproducibility.
15 Snyder and Allen, “Photography, Vision, and Representation,” 156.
16 Warburton, “Seeing through ‘Seeing through Photographs’.”
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17 Bergson, Creative Evolution, 332.
18 Wiesing, Artificial Presence.
19 David Campany accurately pointed out that the idea of “a photographic moment”

(its most celebrated incarnation clearly being Cartier-Bresson’s “decisive
moment”) is the defining characteristic of a certain strand of modernist photo-
graphy (2014).

20 “You selected the view: that was art. You arranged it well, focused it well: that
was art …. Then you started a machine, and that machine drew the picture for
you; you merely fixed its work by chemicals, which is … not art. You selected
some ready-made paper, and the sun printed your picture …. That is photo-
graphy, with an iota of art in the selection of the paper. We find you have not
proved … you are an artist, for you can execute nothing …. If you think
photography to be an art, you must decide who is the artist in the case of an
automatic machine — the penny, the person who drops the penny in the slot, or
the automatic machine … ”. Emerson, “Photography Not Art.” The Photographic
Quarterly, January 1892. Cited in Newhall, N. 1975, 98.

21 Flusser, Towards a Philosophy of Photography, 27.
22 Ibid.; and Flusser, Into the Universe of Technical Images.
23 Flusser uses the term “program” in reference to both hardware and software.

Either way, intervention within the program is still a predetermined possibility
within the “meta-program”.

24 Elkins, What Photography Is, 173.
25 Virilio, Speed and Politics, 70.
26 Velten et al., “Femto-Photography.”
27 Virilio, Speed and Politics.
28 Kittler, The Truth of the Technological World.
29 Moore’s Law is the observation that the number of transistors in a dense

integrated circuit doubles approximately every two years.
30 Eastlake, “Photography.”
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