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Time and its Relationship to Consciousness
An Overview
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Abstract

Time is one of the most fascinating and fundameotaicepts in human life. Yet the
physical meaning of time is far from understoodbj8ctive experience of time is equally
intriguing and mysterious. Time may be consideradilsion according to modern

physics, but its psychological impact cannot beiebkn This current paper explores the
conception of time in many diverse contemporarydfiesuch as physics, psychology,
psychoanalysis, phenomenology, and anthropologysorBers of time perception and
neurophysiology of time is discussed. The idedroétas the creation of conscious mind
is considered.
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Introduction

The Oxford English dictionary defines time as: ‘theccessive states of the universe
regarded as a whole in which every state is elttedore or after every other duration,
indefinitely continued existence, the progress bich this is viewed as affecting persons
and things’ Oxford Combined Dictionary, 1982). As expected this definition sheds little
light on the nature of time, but inadvertently makieings more confusing by introducing
other concepts such as duration. The human mindalesys been fascinated by the
mystery of time. Humans have reflected on the matarigin, and flow of time from
antiquity and continue to refine their understagdai time. They have used religion,
mythology, philosophy, mathematics, and scienagntavel the mysteries of time.

Almost every culture has a myth about the creadod time. In Greek mythology,

Chronos is the keeper of time. He comes from ngtiess called Chaos, before which
time did not exist. He helps avenge his mother Gaath) from his father Uranus (the
Sky) for having her bear too many children. Chronuakes a sickle and cuts off the
genitalia of his father when he comes to visit Gaighis may reflect the pain and
suffering human beings have always associated tuit®. Even though we may feel that
we can influence what happens in time, we cannthiance the way that time itself

progresses on. As the twelfth century Persian ema#ttician and poet Omar Khayyam
wrote: “The Moving Finger writes: and, having wiMpoves on: nor all thy Piety nor Wit,

Shall lure it back to cancel half a Line, Nor &lytTears washout a Word of it."
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Yet, despite the centrality of time in our lifegneé may not be a fundamental element of
the universe. It appears that time is a way we heamed to organize the universe. As
Ernest Mach (1960), the famous Austrian physicit philosopher put it, “Time is an
abstraction at which we arrive by means of the gkarof things.”

This conception of time may appear surprising aadnter-intuitive to everyday life;
however, a number of developments in many diveistdsf tend to support this
conclusion. This paper presents an overview ofabanging understanding of time and
its implications for mental health and relateddgl

Notion of Timein Physics

In his Principia, Newton defined time as “absoldtag, and mathematical time, of itself,
and from its own nature, flows equably without tiela to anything external, and by
another name is called duration.” He further ndtethtive, apparent, and common time,
is some sensible and external measure of duratyothd means of motion, which is
commonly used instead of true time; such as an,l@day, a month, a year”. (Poincare,
1898). Thus, even in classical mechanics, we oynreasure the relative time and that
only through some measure of change and motiofadt it is mathematically possible
to derive Newton’s laws of motion in a time indegent fashion. However, at least
theoretically it is possible to have a cosmic tiamel simultaneity in the universe in the
framework of classical physics. In contrast, thereo notion of absolute time in general
relativity. In fact, there is no absolute notionll Ahysical predictions have to be
formulated as relations between physical quantitie|esman Minkowsi (1908) famously
predicted the destruction of idea of time: “Hemctf, space by itself, and time by itself,
is doomed to fade away into mere shadows, and arkind of union of the two will
preserve an independent reality”.

This task was taken up by Einstein who abolishgdsamse of universéime through his
theory of general relativity. When his lifelongefnd Besso died, Einstein wrote a letter to
Besso's family, saying that although Besso hadepiet him in death, it was of no
consequence,"for men who have knowledge of physiosv that the separation between
past, present, and future is only an illusion,@ltyh a convincing one."

This points towards his idea of time as a “menasitbn” adopted by modern physics.
Time becomes even more counter-intuitive in quantaethanics, wheretime may
simply be indeterminate in the quantum superpasifibase events and there is even a
possibility that quantum information may be s#édckwards in time", as exemplified
by Aharonov’s "dual vector" theory (Aharonov & Boh&®58). This effect that has been
experimentally verified in the the most common casdled Aharonov-Bohm solenoid,
that knowledge of the classical electromagnetitd fectinglocally on a particle is not
sufficient to predict the quantum-mechanical bebavi

More interestingly, all laws of fundamental physi¢se., the Dirac equation,
Schrédinger’'s equation, Maxwell’'s equations, Eimsge field equations of gravity,
Feynman diagrams) are time reversible (Barbour9)19bhis is to say that at the most
fundamental level, there is no preference for anection in time (future) over the other

ISSN: 2153-8212 Journal of Consciousness Explaora&i®esearch www.JCER.com
Published by QuantumDream, Inc.



Journal of Consciousness Exploration & Research| July 2010 | Vol. 1 | Issue 5 | pp. 573-579 575
Malik, M. & Hipolito, M. Time and its Relationship to Consciousness

direction (past). Physics provides no objectivesogato believe that our present is in any
way special, or more real than any other instanitoes.

However, at the macro level, the laws of physibgnaistry, and biology are irreversible.
This is most clearly exemplified in the second latvthermodynamics that states the
levels of entropy (disorder) increase in the urseeas a whole. Thus, the arrow of time
flows from the direction of less order to more ddsy. However, even the second law of
thermodynamic does not always guarantee a progre$m the past to future. If we
look closely, it is the entropy of any closed systéand the whole universe can be
considered a closed system) that increases initéetidn of disordeon average. For a
single system, the entropy can either increasesoredse, thus the orientation of time is
not absolute and for small systems (such as néwpcal processes) it may become
nebulous and difficult to resolve.

In quantum mechanics, if we take the universe ashale then the progression of its
wave function (containing all information about theometry and matter content of the
universe) can be represented by Wheeler-de Withtemqu It is quite perplexing to note
that Wheeler-de Witt equation is necessarily timdgependent (de Witt, 1967). This has
led prominent physicists (such as Julian Barbodr@arlo Rovelli) to conclude that time
is an illusion and only emerges as a convenientdborganization at a secondary level.
Surprisingly this conclusion harkens back to simitesights gained from a number of
other fields.

Notion of Timein Psychoanalysis

Freud emphasized the timelessness of unconscioosegses. He showed how
unconscious ignores time and temporal progressimr.example, in dreams and fantasy
where past, present, and future are united in epeesentation, he showed that certain
aspects of psychopathology are also essentiallg@ieal. In a note added in 1907 Tioe
Psychopathology of Everyday Life (1901), concerning the indestructibility of memory
traces, Freud wrote that "the unconscious is cotelplatemporal.” In his essay on the
metapsychology of the unconscious, he further natiest the processes of the
unconscious systeare “timeless, i.e. they are not ordered tempagraltg not altered by
the passage of time; they have no reference todira8.”

Yet Freud struggled to reconcile his notion of umsmous time with his Kantian and
Newtonian view of the psyche. He wrote, "If thelpkophers maintain that the concepts
of time and space are the necessary forms of awokitiy, forethought tells us that the
individual masters the world by means of two systeome of which functions only in
terms of time and the other only in terms of spgad¢e believed that temporal dimension
is accessible to us only as a function of actsarfsciousness. Since these acts in turn
depend on rapid, periodic, and discontinuous imgaufsom the unconscious-precon-
scious system, Freud believed that perceptiomud itself is discontinuous. He wrote, “I
further had a suspicion that this discontinuoushmeof functioning of the systehes at

the bottom of the origin of the concept of timetd&d, 1925).

Timein Anthropology
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Time is considered relative in anthropology in tinadition of Durkheim. Durkheim
attempted a sociological explanation of all fundatak categories of human thought,
especially the central concepts of time and spBieeclaimed that these concepts are
social creations not merely transmitted by socid#e pointed out that the social
organization of the primitive community is the mbder the primitive's spatial
organization of his surrounding world. Similarlgntporal divisions into days, weeks,
months, and years correspond to periodical recoeof rites, feasts, and ceremonies.
He wrote (1915): "A calendar expresses the rhyttithe collective activities, while at
the same time its function is to assure their raggs."

Perception of time differs across cultures. Inibdeo-Christian culture time is perceived
as having a ‘linear’ form (i.e., past—present—fajuiVe believe that the past is ‘behind
us’, the future is ‘in front us’, and the presdntd is ‘where we are now’. This concept of
time is based on the notion that time is linear amiirectional. As Geertz (1973)
pointed out, our awareness of ourselves and otiergrowing, developing and ageing
beings across the life span is a major source operception of time as linear in nature.

Other cultures do not perceive time as a linearamtbrm phenomenon and their time
calendars consist of multiple and simultaneouslystayg time categories. These
categories may include ‘practical time’, ‘sociam&’, ‘religious time’, etc. Many
indigenous cultures do not perceive time as lirear describe it as having a ‘circular’ or
‘cyclic’ form. Time is perceived as ‘static’ andetlindividual person is believed to be ‘in
the centre of time’ (i.e., surrounded by concentiroe circles’). Life events are placed
in time along and across the ‘time circles’ accogdio their relative importance to the
individual and his or her respective community. Erample, more important events are
placed closer to the individual and are perceiveth&ng closer in time; unimportant or
irrelevant are placed in peripheral time circldfhaugh they may have happened more
recently according to linear concept time.

In a study of concept of time in aboriginal Austrak, Janca and Bullen (2003) showed
that the Aboriginal view of time differs from theideo-Christian linear approach in a
number of ways. For Aboriginal people, time is nadithensional and can be described
“as a pond you can swim through — up, down, ardundhe aboriginal concept of time,
it could not be viewed as purely functional grougfsseconds, minutes and hours.
Aboriginal people saw time as “being around yoe\ary moment. You can’'t pull time
apart or separate it". This conception of timdesidedly at odds with the psychological
arrow of time that is considered to be a univelnsahan perception.

Phenomenology of Time

In 1927, Heidegger published his critically impaoitadBeing and Time, in which he
attempted to use the phenomenological method terprét the meaning of human
existence (Clark, 2001). Of special interest was émphasis on the way that past,
present, and future aspects coexist and interggaeffhis theory offered an alternative
to the scientific conception of time as a serialesrof three phases of past, present, and
future, each of which can be isolated from anothed all of which are merely arbitrary
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linguistic notations for qualitatively similar segmts of a continuous series of measur-
able bits.

Husserl refined this notion of phenomenological eimfurther. Using his
phenomenological methods, Husserl analyzed tiniésihectures on the Phenomenol ogy

of Internal Time Consciousness (1928/1964). Husserl distinguishes between oivect
time in the world, inner time of experience, andegper consciousness of inner time. He
argued that the deep time consciousness permitgierpe to have a temporal character,
and provides the ultimate context for the identifythe ego as a temporally extended
being. He used the perception of music as an exampglis investigation. Though there
are multiple disjointed notes in a piece of musigr mind perceives them as a smooth
progression. If we were to become aware of all nlotes at once, it would be a
cacophony and not a symphony. Similarly, we orgarseparable units of experiential
entities in the continuous modalities of past, pnésand future.

Merleau-Ponty (in Matthews, 2002) sets aside theception of a ‘chronometric’ time.
He traces time to memory or rather forgetting of themory. Using the Heraclitus
metaphor that one cannot step in the same riveetwie envisioned time as a river but
this river is not coming from the past, passingotigh the present, and going to the
future. Instead the river is static but we are mgvin it. He explains that his apparent
flow of time is a product of our “surreptitiouslyuting into the river a witness of its
course”. It is only by considering ourselves gsasate and distinct from the rest of the
universe, that we perceive time as changing. lerotfords, we forget to place ourselves
and our connections into the picture. Thus, objectime itself may be explained by the
subjective experience of time.

Neurophysiology of Time Perception

Unlike for senses of sight, sound, touch and snibire are no sensory organs to
perceive duration. How then are intervals, durajand sequences coded in the brain?
Despite its importance to behavioral sciencesnt@albases of time perception remain
a mystery.

Much of what we know about time perceptiorthe brain emerges from psychophysical
experiments. One class of studies involves waywhich timeperception distorts: for
example, during brief, dangerous eversisch as car accidents and robberies, many
people report thavents pass in slow motion as if time slowed do@her studiebave
been able to quantify distorted time judgments ruriapideye movements (Eagleman,
2005; Morrone et al., 2005) or afedaptation to flickering or moving stimulation (Kan

& Verstraten, 2005).

Several empirical studies have related disorderseofporal experience to abnormal
psychological functioning in schizophrenia, depi@ssand anxiety. Unspecified
breakdown in the ‘biological clock’ has been pragmbss a mechanism for disordered
time perception (Prabhu et al., 1969).
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In a series of experiments done since 1950s, l(#gt, 1979) was able to demonstrate a
“backward causation” in the brain. Libet found thia¢ awareness of the decision of a
motor action in his study subjects came about 26efore the motor action had started
as evidenced by EEG readings. Thus it appears ithdhe brain there may be a
mechanism to transfer the information “backwardsrime,” so that we act first but later
on may retroactively “decide on the action.”

Conclusions: Consciousnessand Time

Consciousness like time is difficult to define. WI&t. Augustine remarked about time
can be equally true of consciousness, that wheonagoasked him, he knew what time
was; however when someone asked him, he did noBrfiart, 1972). One of the key
features of consciousness is what seems to be tahngmchrony — in contrast to the
idea that our conscious perceptions are non-syncted (Dennett, 1991). In fact at any
given time nervous system is bombarded by a widetyaof visual, auditory and tactile
input. What we perceive as the external realityinsfact the organization and
interpretation of this sensory data and is ondeffindamental aspects of consciousness.
As Julian Barbour has argued time may be a coltdgeaphazardly arranged moments
whose continuity is an illusion of memory. Thus,séems that time is a creation of
CONSCiousSness.

Henri Bergson attributed time to the innermost disien of consciousness. Andrei Linde
used the insight by Kluza and Klein about the gmbi of large extra dimensions to
develop a theory of consciousness, according ® \tl@w consciousness has a special
extra dimension or “brane” in the super-string tiyedhus the ordinary space time
becomes a part of the “hyperspace” organized bgaonsness (Smythies, 2003).

Similar ideas are expounded by Penrose and Hamehoftheir Orchestrated Objective
Reduction (Orch-OR) model, Hameroff (1996) concelfites consciousness as success-
sive quantum superposition of the tubulin proteonformations in the brain. He
proposes that with each conscious moment, “a negamzation of Planck scale
geometry is selected irreversibly”. This leads pparent illusion of time. Thus without
consciousness, there would be no time.
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