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Mysticism in the Fractal Structure of the
Universe

Lr. Binoy Pichalalkkattn®*

Abslract

In this paper a critical enquiry is made into the mystical
dimension of science with specilic relerence o contomporary
developments in fractil Geometry, The paper begrins with a
historical synthesis of the mystical rools of scienace ko see
Bow sciemee [ost its mystcal nature, especially in the modern
era, corresponding to the emergance of & duahstic world-
view in philosophy. However, contemporary science, very
spocially Tractals’, takes us to a mystical realim in which the
dichotomised world-views of matter-spiril, (inite-tnfinite,
wicrocesm and macrocosm are blared, Such a mystical
understanding re-delines and transcends the tradilional
understanding of mysticism which is confined to the sacred
sprheres,

01, Introduction

The contemporary scicnee leads us loday to a worldview which
is essentially mystical and relational. Ina way, it is a return to its

* Do, Binoy Pichalakkattu s g scholar in Mathematics, involved in sclence-
relirion dialogue and has received a research fellowship undoer the
Srience-YValaes-Vision Troject of Indian [nstituie o Science and Roeligion,
TPune, lnylia, He has presented papers on mathemalics and philosophy in
various national and inlernational symposiums, and published articles
on science-religion dialogue in prominent scientific journals.
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beginning, 2,500 years ago! The roots of all Western science are
to be found in the (irst period of Greek philosophy in the sixth
century B.C., in a culture where science, philosophy and religion
were nol separated. The sages of the Milesian school in [onia were
not concermed with such dislinctions. Their aim was Lo discover the
essential nature, or real constitution, of things which they called
‘physis’? They saw no dislinction between animate and inandmate,
spirit and matter, In fact, they did not even have a word for matter,
since they saw all lorms of existence as manifestations of the “physis’,
endowed with life and spirituality. Thus, Thales declared all things
Lo be full of gads and Anssdmander saw the umiverse as a kind of
organism which was supporled by ‘puewma’, the cosmic breath, in
the same way as the human body is supported by air.

The royslical thoughlis even stronger in the philosophy of [eraclitus
of Ephesus.! Heraclitus believed in a world of perpelual change, of
elernal ‘Becoming’”. For him, all static Being was based on deception
and his universal principle was fire, a symbol {or the continuous
flow and change of all things, Heraclitus taught that all changes in
the world arise from Lhe dynamic and cyclic interplay of opposites
and he saw any pair of opposites as a unity. This unity, which
conlains and transcends all opposing forces, he called the Loges. The
split of this unity began wilh Parmenides of lilea who was in strong
oppaosition to [eracdites, He considered change to be impossible
and reparded the changes we seem to perceive in the world as
mere illusions of the senses. The concept of dualism grew oul of his
philosophy and became one of the fundamental concepts of Western
thought. In subsequent centuries the dualistic world-view remained
unchallenged and the dualism reached its peak in the seventeenth

! I Fritjol Capra, The Vao of Prysivs: An Cxploration of the Perallels Befoeen Sodery
Flhysics i Tt Mystictsn, Flamingo, 1992, 24 Herealler this book will be
abbrevialed as X
Trifjot Capra, The Tav of Physics, 24 The werm “physics’ i derived Tom the Grock
word ‘physis’ and meant therelore, originally, the endeavour of seeing the essential
nature of all things.

Frigof Capra, The Tas of Mupsics, 25.
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century with Rene Descartes, Descarles based his view of nalure on
a lundamental division into tywo separate and independent realms;
that of mind (res cogituns), and that of matter (res exiensa)? The
‘Cartesian’ division allowed scientists to lreat matter as dead and
-enmplelely separate from themselves, and to see the material world
as a multitude of different objects assembled into a huge machine,
Such a mechanistic world view was held by [saac Newton who
constructed his moechanics an its basis and made it the foundation
of classical physics,

MNewton's cquations of molion are the basis of classical mechanics.®
The 18" and 19* centuries wilnessed a tremendous success of
Newtonian mechanics in the form of the development of the
Mechanical Fhilosophy of Nalure {MPN). This theory allirmed the

b CLCapra, V¥, 27, Descartes’ famous sentenee ' Cogito ergo sum’ - Think, therefor:
Pexist” - s bad Western man Lo equate his identity with bis mind, instead of with
bus whole orpganism. As a comsequence of the Cartesion division, most individuals
arcaware of hemselves as solaled epos existing instde’ their bodies.'Uhe mind has
beenseparated from the body and given the futile task of contealling ig, thus cansing
an apparent condlict between the conscious witl and the involuntary instinels.
The fragmented view is further extended to society which is splil into diffenent
natioms, races, religious and pulitival groups. The belicf that ] these frapmenls
- ourselies, in our environment and Qs our society are really separale can be
seen ay the wssential reason far e present senes of social, ecological snd volbral
crises. It has alienated us from mature and from our Jellkow buman beings. The
Cartesian division ard the mechanistic wocld view have thus beon beneficial and
detrimental at the same Ume. They woere extremely successful in the development
of classical plivaics and techuelogy, bul had many adverse consequences for our
ciwilization,

T CL"Mewilon's Laws of Moton,” in bifpednwisisedio omgteilyMNewton 35 208 loea of
srctine, avcessed on 10-05-2010. Mewlon™s laws of motion are three physical laws
that form the basis lor dassical mechanics. They have boon exprossed in sevaral
differenl wayvs over nearly three centuries, and can be supunarised as follows: a.
I the absence of a net foree, a body either is at rest or moves in a slraight line with
conslant speed. b A budy experiencing a foree § cxperiences an acceleration a
related to Fhy F= i where vt is the nass of the body, Alternalively, foree is cgual
tar the time derivative of momenbam, o Whenever a {irst bordy cxerts a force Fona
second bedy, the second body exerls a lorce T on the frst body. ¥ and “F are cqual
i magrmbnde and opposite jo dinscton,
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Newtonian view and believed in the mechanistic explanation of the
natural phenomenon. According lo MEPPN, the universe is a gigantic
machine which funclions like a clock.® All living beings in the universe
are noLhing but machimes. Their siruciure and operations are being
ooverned by the basic theories, concepts, methods, and criteria of the
science of mechanics. Mechanical explanation meant explanation in
terms of matter in motion and interaction between material particles.
It led lo a large-scale reduction of all organisms in the universe,
including the human body and human beings themsclves, to mere
machines, All organic activities, including the complex life-processes
were reduced Lo interacion of material particles in motion. Such
mechanization meant that science could give us absolutle accuracy,
absolute cerlainty, exact predictability. 'The universe was considered
deterministic, This also meant Lthal scientific knowledge was perfectly
objective, being valid for all persons, at all limes and in all places.
The subjective and parsonal elements could have no place in science.
Scientific knowledge was considered perflectly rational, irrational
elements like feelings emolions, etc., having no place in science. The
MPN collapsed towards the end of the 1% century under its own
weight: it claimed to do too much, but was unable to explain even
the commaon phenomena like sensation, irrilability, cte. However,
in many ways it reincarnated in the form of Logical Positivism (LF}
in the twentisth century. According to LP all true knowledge must
be based on empirical experience and the scientific truths were
considered permanent and immutable.?

Howewver, it is fascinaling to see that twentieth cenlury science,
cspecially the theory of relativity and the quantum theory in physics,
which originated in the Cartesian split and in the mechanistic world
view overcame the fragmentation and led back to the ideas of unily
and relation expressed in Lhe carly Greek and Eastern philosophics.

Fozhamthadam, “'he Clanging Face of Science Christianity Dislogue,” in Seiece,
Technolozy owd Valves, Fdited by Job Kozhamthadam, ASSR Publications, Inana-
Deeps Vidyapeeth, Pane, 2003, 18-20.

Kochamthadan, “Uhe Changing Tace of Science Cheistianily Thalogne,” 21,
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[t is within this historical trajectory we place the fractal Geomeftry to
show the mystical dimension of science,

02, What Are Fractals?

A new branch of peometry has been developed to explore the
material reality, which are called "{ractals’. The Pelish born American
Malhemalician Benoil Mandelbrol coined the wored (vactal in 1975,
where fractals refor to the fraces, tracks, marks, and forms made by
the chaotic dynamic svslems® The study of fraclals has discovered
striking mathemalical pallerns that repeat in an aslonishingly wide
variety of phenomena, from the formation of galaxices to rugged
coastlines, from unprediclable wealher currents to low of blood in the
human body. Wherever there is turbulence and disorder, scentists
discover complex forms of remarkable delail and malhemalical
propartion thal repeat on preatly different scales from Lhe very large
o the microscopic.”

The term fractal is rooted in the Latin fractus, meaning “broken™ ar
“lraclured.” “Haw long is the coast line of Britain? is a landmark
discourse in science, presented by Benoit Mandelbrot? At first
thought the answers would seem lo require measurements of
photographs taken fram an orbiting satellite or for greater accuracy,
from an adrcraft flying along the coast, or for complete accuracy, by
walking along the coastline wilh a measuring lape. However the
answors obtained woere successively coser approximations of the
length of Britain’s coastline, Mandelbrot poinled oul thal the length
oblained depended o the resolution of measurement, that 15, the
size of the smallest bend seen on the photograph or measured on

Lesmioi-Gordon, Bigel, Will bood and Ralph Edney (ed), nfedicing Draclal

Ceemebrry, Lo Bouks, Canbrid ge, 20040, 4.

* o Kurevilla Pandikkatlu, (e 8 of Being Sonas, nana-Deepa Vidya Peeth, Pune
2000, 32,

= Lesmolr-Gordon, MNigel, Will bood and Halph Edwey (ed), feadicnng Deachal

Coumit iy, 15,
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site. Consequently a coastline does not have a delerminable length,
Analogously nor does a river have a delerminable length.

1T we analyse the curve of a coastline or the course of a river, we will
find that, when magnified, parts of the curves are identical with Lhe
whole, or nearly so; with a certain scale of magnification, the pattern
will repeat itsell, Similarly the more picture of a cloud is magnified
the more wo will be aware of a seemingly endless piling up of forever
stallor structurcs that repeat the general shape of the cloud. The
universe is replele with shapes Lhat repeat themselves on diflerent
scales wilhin the same object. According to Mandelbrot such objects
are said to be self-similar, In the 1dealized world of Mathematics,
there are several well-defined figures that are self-similar and an
infindle number of such figures could be gencrated through fteration
of functions. Those figres have quite unexpecled properties, such as
a boundless perimeter enclosing a (inile arca, or a boundless surface
arca containing a zero volume; the explanation lies in Lhe fact that
these features do not belong within the human exgerience of a theee-
ditnensional universe. 1 is in this cantexl that Mandelbrot introduced
the concept of {ractals.

(3. Fealures of Fractals

A fractal is a shape that is recursively constructed or self-similar. That
is, a shape that a ppears similar al all scales of magnification and is
therelore often referred to as “infinitely complex.” Malhematicians
avoid giving Lhe strict definition and prefer to call fractal a geometric
shape with the (ollowing properties:!

*  Natural uppearance

= Cannol be described in traditional Buclidean geometry

+  Repetitive

o Self- similar at all scales of magnificalion

Bl Frackels, An Inlreduciony Lessonr in Bl S S wewewe arevtechoors fava S tracrals
avcissed o1 20-04-210140,
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*  Finite sbructure but infinitely complex
e lractal Dimension

+  Explanalion with Algorithm

* Fractals have all or most of these leatures, Not all self-similar ohjocts
are fraclals - for example, the real Line {a straipht Fuclidean lina} is
formally sell-similar and has natural appearance but fails to have
other fractal characteristics.

04. Classification of Fraclals

Fractals can also be classified according (o their self-similarity. There
are three types of self-similarity found in fractals:

—  Exactsell-similarily - This is the strongest type of self-similarity;
the fractal appears identical at differenl scales. Iractals defined by
iterated function systems often display exact self-similarity,

—  Quasi-self-similarily - This {5 a loose form of EiL‘I.f—Hil‘ﬂil-i!.]:‘it}’;
the fractal appears approximately (hul nol exactly) identical at
dilferent scales. Quasi-self-similar fractals contain small copies
af the entire fraclal in distorled and degenerate forms. Fractals
defined by recurrence relation are usually quasi-self-similar but
not exaclly self-similar,

— Statistical self-similarity - This is lhe weakest type of self-
similarity; the fractal has numerical or statistical measures
which are preserved across scales. Most reasonable defindtions
of “fractal” trivially imply some lorm of stalistical self-similarity.
Fractal dimension itself is a numerical measure which is
preserved across scales. Random fractals are examples of fractals
which are stutistically self-similar, but neither exactl ¥ NOT quasi-
sell-similar.

05. Uractal Dimension

The world as we know itis macde up of objecls which exist in integer
dimensions, single dimensional points, one dimensional lines and
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curves, two dimension plane figures like circles and squares, and three
dimenszional solid objects such as spheres and cubes, This concept
of dimension can be described both intuilively and mathematically.
Intuitively we sav Lhat a line is one dimensional because itonly takes
one number to uniquely define any point on it. That one nurnber
could be the distance from the start of the line. This applies equally
well Lo the dreumlerence of a circle, a curve, or Lhe boundary of
any ohjecl. A plane is two dimensional since in order to uniquely
define any point on its surface we reguire two numbers, There are
many ways to arrange the definition of these twao numbers bt we
normally create an orthogonal coordinate system. Other examples
of two dimensional ub]r:m are the surfuce of a sphere or anarbilrary
twisted planc. The volume of some solid object is three d irnensional
on the same basis as above, il lakes three numbers to uniquely deline
any point within the object.

Howeser, many things in nuture are described better with dimension
being parl of the way between two whole numbers. Mandelbrot
coined the word (ractal to describe g dimension that could not be
expressed as an integer One of the unique things aboul (ractals
is that they have num-integer dimensions. That is, while we are in
the third dimensian, locking at this o a flat screen which can be
considerad more or less the second dimension; fractals are in belween
the dimensions, Fractals can have g dimension of 1.8, or 4.12.72
Although fractals may not be in integer dimensions, they always
havea smaller dimension than what they are on. While a straight line
has a dimension of exactly one, a (raclal curve will have a dimension
between one and two, depending on how much space it takes up as
it cuarves and twists. The move a fractal fills u p a plane, the closer it
approaches bwo dimensions. In the same manner of thinking, a weey
fraclal scene will cover a dimension somewhere between two and
three. Hence, a [ractal imdscape which consists of a hill covered with

o Lesmonr-Gorden, Migel, Will Food and Ralph Velney {ed), Stdecioy Erctel

Gryel e, 200
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iy bumps would be closer to two dimensions, while a landscape
compaosed of a rouph surface with many average sized hills would
be mach closer to the third dimension

A more malhemalical descriplion of dimension is based on how the
“size” of an object behaves as the lincar dimension increases, Inone
dimension consider a line segment. I Lhe linear dimension of the line
gepment is doubled then obviously the length {characteristic size)
of the line has doubled. In two dimensions, the linear dimensions
of a rectangle for example are doubled then the characteristic size,
the arca, Increases by a factor of 4. In three dimensions il the linear
dimension of a hox are doubled then the volume increases by a factor
of 8. This relationship between dimension D, linear scaling | and the
resulling increase in size 5 can be generalized and written ag 5= 195
This is just telling us mathermatically whal we konow (rom evervday
experience. [[ we scale a two dimensional object for cxample then
the area increases by the square of (he scaling, If we scale a three
dimensional ohject the volume increases by the cube of the scale
factor. Rearranging the above gives an expression for dimension
depending on how the size changes as a function of linear scaling,

namely D=Log 5/ Log L

The equalion reveals thal there are many shapes which do not
conform to the integer based idea of dimension given above in
bath the intuitive and mathemalical descriptions. That is, there are
objects which appear to be curves for example but which a point
ont the curve cannol be uniquely described with just ane number. If
the earlier scaling formulation for dimension is applicd the formola
does not yield an integer. There are shapes thal lie in a plane but if
they ara linearly scaled by a factor L, the area does not inercase by
L squared but by some non integer amount. The following are the
examples of fraclals.

B Praclals in htepe/ fweene bugmanl Z3comf Fractals/ Practals himl, aceessed an

|- 20T,
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b, Canfor Set

The Cantor set is a good
example of an clemenlary
fractal, The set is generated
by the ileration on a line of
unit length as fotlows:

Thesel is generated by the iteration on a line of unil length. With each
iteration, the middle third {rom cach line scgment of the previous
sel is simply removed, As the number of iterations increases, the
number of separate line segments lends to infinily while the length
of cach sep ment approaches zero, Under magnification, its sttucture
iz sell-similar. [z ma grification factor 1s three, and the line seq merts
decompose into twao smaller units.

D=Tog2/Log 3 = 06931/ 1.0986
= 0.6309

07. Koch's Curve

Fraclals and fractal dimensions can also be defined by adding onto
reomelric fgrres. The Koch Corve which is named after Helge von
Koch in 190 is another example of fraclals. '* The generation of
these {ractals is simple. We begin with a straighl [ine of unit lenglh
and divide it into three equally sized parts. The middle session is
replaced with an equilateral triangle and its basc is removed. After
each iteration, the length is increased by four-thirds, As this process
is repeated, the lenglh of the figure lends to infinily as the length
of the side of each nuw triangle goes to zero, Assuming this could
be iterated an infinite mumber of times; the result would be a figure
which is infinitely wigply, having no straight lines whatsoever. To
caleulate the dimension of the Koch Curve, we [ook at the image of

L Fraetids in Diiped Sweweows bugman 2% comy Tractals  Fractals.btml, accessed on
LE-01-2010
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the fractal and realize Lhal il has a
magnification factor of three and
with each itoration; it is divided
inta four smaller pieces. Knowing
this we got

D =log 4/log 3

12 =1.3863 /1.0986 The Eoch Curve has a dimension of 12619,

D =1.2a19

08, Difference belween Fractals and Geometry

First the recagnition of (raclal is very modery they have only formally
been studied in the last 10 vears compared (o Buclidean geometry
which goes back over 2000 ycars. Sccondly whereas Euclidean shapes
normally have a few characlerislic sizes ar length scales (c.g.: the
raclius of a circe or the length of a side of a cube) fractals have so
characterislic sizes. liractal shapes are self similar and independent
of size or scaling. Third, kuclidean geometry provides a good
descriplion of man made objects whereas fractals are required lor
a representation of nalurally occurring geometries, It is likely that
this limitation of our traditional language of shape is responsible for
the striking dilference between mass produced objects and nalural
shapes. Fina][y, Fuclidean geomelries are defined by alpebraic
formulac; on the other hand fractals are normally Lhe result of a
ileralive or recursive construction or algorithm.

09. Uses of Fractals

Arfists have created very realistic looking landscapes composcd of fust
a lew fractal equations, Fractals also have technologpical applicalions.'
Anlennas have always been a tricky subject. Many antenna engineers

e Frmetals: Aw elredicloey Cesson in b wwwen rovtech org fava S fractals, accessed
vira 20-04-20010,
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have been reduced to using triat and error because of the complex
nature of clecliomagnelism. Antenna arrays consist of thousands
af small antennas which are eilher placed randomly or regularly
spared, J'or an antenna to work equally well at all lrequencies, it
must be symmetrical around a point and it must be self-similar,
both of which fraclals can provide. Fractals provide the perfect mix
botweeen randomness and order, und with fewer components. Parls
ol fractals have the disorder, while Lhe [ractal as a whole provides
the order. By bending wires into the shape of Koch's Curve, mare
wire can be fit into less space, and Lhe jagged shape also generates
clectrival capaditance and inductance. This eliminates the need for
extermal components to tune the antermn or to broaden its range of
frequencics. Motorola bas started nsing fractal antermas in many of its
cellular phones, and reports that they're 25% more efficient than the
tradilional piece of wire, They are also cheaper to manulacture, can
operate on multiple bands, and can be putinto the body of the phone.
Fractal model may provide useful approximations of realily over a
tinite range of scales. Mandelbrot and others have applicd fractals as
explanutory models of natural phenomena involving irregularitios
on different size scales. This technigue is used in graphical ana bysis
i such diverse fields as fluid mechanics, cconomics, and linguistics
and in the study of crystal formation, vascular networks in biological
lissue, and pnpulal‘;ion grovwth.

Ume of the most useful applications of fractals and fractal geometry
is immage compression. [t s also one of the more controversial ideas.
The basic concept behind [ractal image compression is to take an
tnage and express it as iterated syslem of functions. The image can
be quickly displaved, and at any magpnification with infinile level
of fractal detail, The largest problem behind this idea is deriving
the syslem of funclions which describe an imuage. Another more
trivial applicalion of fractals is their visual effect. Fractals have been
used commercially in the film induslry as an alternative 1o costly
clabarate sets to produre fantasy landscapes. Both {ractals and chaos
is used i music loo. Sume music can be stripped down so that it
conlains as litde as 1/64" of its notes and still rernain the essence of
the composer, 'ractal geometry also has an application in biclogical
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analysis, Practals and chaos phenomena specific to non-lincar systems
are widely ohserved in biological systems, A sludy has esla bblished
an analytical mothod based on fractals and chaos theoary for two
patterns: the dendrite pattern of cells during development in the
cerebellum and the firing pattern of intercellular potential. Variation
in the development of the dendrite stage was evaluated with fractal
dimension.

10, Fractals as the Geomelry of the Universe

Fractals arc the Geometry of the Universe, Most natural processes
are chaotic systems. For example the sea is a chaotic systom driven
by a finite amount of inputs - wind, sun, tides, landmasses, elc.
‘T'he result is a chaotic system which although possible to predict
generally is hard to predict in detail. Changes in s chaotic syslam can
have different levels of impact, Bach ovent has a constantly different
ameaunt of effecton the next step. The famous example is the ‘bulterfly
effect’ coined by Edward Lorence e says that the flapping of
the wings of a butterfly can, at a given lime, eflact Lhe direclion of
a hurricane on the other side of the planet. Or it may have no effect
atall. It is this apparenl lack of ease of prediclion lhal creales whal
wi call the random effects. A chaotic system can only be predicted
il all the inpuls inlo the syslem are known and all the rules of the
system are known. Chaos theory is about patterns in chaos and chaos
in pallern. Because a chaolic system is aboul repeated steps oflen-
irregular patterns or sometimes abmost regular patlerns are produced.
The theory of Chuos is about explaining appuarent diserder and order
in the universe.”¥ It stales Lhat things are ratcdom and complex and
order emerges out of disorder. The chaos rofers to an underlying
interconnecledness thal exisis in apparenily random events. 'T'he
repetitive and self-similar features of fractal geometry substantiate
the theary of chans. Based on the chaos theory and fraclal geomelry

W Pracialar A fndreduclory Lesson 47,40,

Euruvilla Pandibelatiu, Ve Sliss of Being thouar, 533,
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we may came (o the conclusion thal roughness is very much in the
nature of the universe {rom the very bepinning, The uncertainties
and contingencices are parl and parcel of the cosmic process. They are
the diverse sleps of the cosmic dance, Thos the fractalian worldview
can accommadate every natural process, every phenomenon and
CVETY rotghness.

11. h-‘I}fsti{:aI MNalure of Yractals: Infinite within the Finite

The Sicrpinski triangle explains the
inflinileness of fractals. It shows haw
the concepl of infinite can be traced §
within the finile. The Sicrpinski

triangle is created by infinile removals,
Each triangle is divided into four
smaller, upside down triangles, The §
centre of the four triangles is remaved,
Cmaninlinile number of iteration, the
lotal area of the sel lends to infinity
as the size of vach new triangle goes §
to zero. The concept of infinite can be §
metaphorically viewed as the mystical
dimension of the fractal structure of material reality.

12. Mysticism as a Platform for Science -Religion
Interfacing

I'he mystcal ovientation provided by fractals in science calls for an
authentic understanding of nyysticism in religion, Science and religion
play a significant role in exploring the mysteries of the undverse
including roughness in nature and life. But we have to understand
the uniqueness of cach discipline that each ries to explain the reality
inits own way, Science tries to analyse  the mysteries of the universe
concretely and objectively, But the objectivity and concrelisation lead
ta a transcendental realm of ‘infinily” which is beyond objectivity In
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a stnilar fushion religion tries 1o respond to the reality ina subjective
way angd ultimately that too reaches Lhe (ranscendental realm. The
search of science and religion though started from different direclions,
finally reach into as commaon transcendental realm. This common
realrn can acconunodate the roughness and mysteries of our lite, It
does nat call for a mixing up of faith language and scienlific language
It a constructive interface belween faith and reason based an a
criterion of reasonableness. Tralse calls for Lhe possibility of drawing
analogical and melaphorical parallels from science o enhance one’s
religious consciousness,

Basically the difference between failh language and scientific
language lie in the approach. A religions and a scientisl approach
the reality differently. ™ 'he apparent contradictions between science
and religion are only complementary. ‘The common factor between
science and religion is their scarch for truth ™ The reality which each
scoks after is the same bul atlitude of observation and wnderstanding
are different between the scientist and the religious. Science sceks
knowledge bul the religious yuest is for wisdom. Knowledge and
wisdom arc neither coextensive nor mutually exclusive. But they
wverlap, in this sense, science and religion are like diflerent sorts of
maps, and bath help us to get around in the world because each in its
owr way represents that world / realily more or less faithfully, Sdence
and religion are two sides of reality and they complement each other ™
Science describes the realily of existence whercas religion insypires the
meaning of ity exdstence. Hence science and religion togelher make
the meaning of reality understandable. Both being complementary
ti» each other, oives us the COIIipreh{'nsix-'u view and understanding
of the reality. The oppasition between science and teligion is often a
slru gg[ﬂ o :;'la.rif}-', to what extent causal explanations are compa Litsle
with real meaning and actoal reality ™

B CF Pranets P ¥avier S.3., God of e Abons, LIFE/TSPCK, 2006, 3.
F o Francis P Xavier S, Gnd of U Ao, 3

" Trancis P Xavier 5., Godl of the Adorirs, 42,
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13. Fractals and Challenges in Life

W are fortunate to live in a three dimensional world of space. The
length, breadth and height constitute the space around us and make
up the reality we live in. It is marvellous to experience the depth of
space that is possible only in a three dimensional world. However, it
is plausible for us to imagine dimensions thal are more than three. The
special theory of relativity has brought to light the fourth dimension
in the form of space. Some versions of the super string theory in
physics assurne that reality has eleven dimensions (M-lheory). They
assume that right at the beginning of the universe all these dimensions
wereactive. Later they folded themselves up and so al present we can
perceive only three diroensions, The fractal geometry has introduced
another type of dimension to material reality entirely different from
the traditivnal understanding which is bolh finite and mfinile, (ractal
dimensional and mult-dimensional. The philosophical and religious
challenges posed by multi-dimensional understanding of reality
are tremendous. What would life after death look like in a mult-
dimensional world? Is it a continualion of our space-time existence
or a dimensionally different mode of existence? What would be our
vaderstanding of God in a multi-dimensional world?

The queslions un multi-dimensionality do challenge the way we live
our spivitual and religious life. So the possibility of new discoverics
by scientists must excite us. At the same time, we rmast remember that
wi have nol exhausted the mystery and complexity of the material
reality, Though physics can legitima tely seek such answers, the
metaphysical and religious challenges cannot be ignored, [t calls for
the re-formulation of religious terminologies and re-interpretation
of the traditional religious worldview. The role of philosophy and
theology is to mediale (he two tensional aspects of life: that of the
material and the bevond. Being aware of the myslical nuances
of scienwee, bath these disciplines must make use of the scientific
explorations to male rational sense of the ambiguous and fascinating,
aspects of ourselves and of the reality.
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14. Conclusion

The fractal geometry tries o analyse the mysleries of the universe
cancrelely and ohjectively. As seen above the objectivity leads to a
subjective and transcendental realm of mystery, which is beyond
chjectivily, This transcendental realm can accommodate the
roughness and mysteries of our life, In this sense all of us are called
to become myslics, A genuine person will discover the sacred n
various dimensions of life within and beyond oneself.” A myslic is
free from anthropocentrism, cosmocentrisnt and theocentrisim, There
is no distinction between the self and the other, person and nalure,
divine and human. In a mystical slale every Lhing is realized as it
is. There is no dominant - subordinate relationship and no subject
- ubject relationship. Evervthing is dominant over everything else
and al the same time every thing is subordinate to every thing clsc.
There is interpenctration and mutual reversibility in myslicism
including all Lhe oppaosiles. [t is a synthesis of opposites: Infinite vet
closer, intangible even though experiential, present even when we
experience its absence and transcendence in immanence. [t is a sense
of mystcism to that which is beyond the self, beyond science and
beyond religion, yet approachable.

In this article we have made an enguiry mito the mystical dimension of
scicnce with respect to conlemporary developments in astrophysics.
The historical synthesis of the mystical roots of science has shown
how science lost ils mystical nalure, especially in the modern era,
corresponding to the emergence of the dualistic world-view in
philosophy. [lowever contemporary science, very specially the
fraclal peomelry has laken us to a mystcal realm which blurs the
dichotomised world-views in philosophy and science,

w0 CF, B Moorokariyil, Children of We Balebore - An fulegral Vision aid Spirifoality for
Chur Peopaivles! Plonet, moeada 1 Towse, Tell, 2007, T07-110.
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