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astronomy brought a special focus on compact binaries in globular clusters, and low mass
binaries in the galactic bulge. Neutron star masses have been determined and several
black hole candidates identified. About 300 accreting X-ray binaries have been detected
in our Milky Way galaxy and in the neighbouring Large Magellanic and Small
Magellanic clouds. A large majority have neutron stars as one of the binaries and in about
25 cases the X-ray emitting object is a black hole. The pulsar periods range from few

milliseconds to 600 seconds.

There are two classes of X-ray binaries - low mass and high mass. The low mass binaries
have a low magnetic field (< 1011 gauss) and do not show X-ray pulsation. The orbital
period ranged from 1 to 10 hrs and they show X-ray eclipses and irregular dips in their
light curves and also show Quasi Periodic Oscillation (QPO) phenomena. The high mass
binaries have typically 102- 1013 gauss magnetic fields and show X-ray pulsations.

As mentioned earlier, CygX-1 was the first candidate for a black hole. In recent years
many transient x-ray sources have been identified as candidates for black holes (3 to 10
M«). Some typical examples are GS1124-68 (Nova MUS 1991), GRO J 11655-40 (Nova
Sco 1994) and GRO J0422+32 (Nova Per 1992). With the Chandra X-ray satellite a black
hole of mass >500 M® has been discovered (P Kaaret et af24)).

The detection of non-thermal X-ray emission from SN remnants like CasA, SN1006 and
VelaSNR (Favata et at *) has given support to the theory that SN remnants could be the
sites for the origin of high energy cosmic rays. Spectroscopic studies with ASCA and
Chandra have enabled the mapping of the abundance of elements and the temperatures of
the shocked gas regions of SN.

The Indian Contribution in the Field of X-ray Astronomy
The equatorial latitudes have a distinct advantage for observations in X-ray and y-ray

astronomies. This advantage comes from the fact that because of higher geomagnetic cut-
off of cosmic ray primaries, the induced background of secondary photons in the upper
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accretion rate about a solar mass per year. In the case of NGC6841 time variations in
intensity have been observed on time scales of a few hundred seconds. Many Seyferts
have shown time variations on the scale of days. In the case of NGC4151 an X-ray flare
lasted for less than an hour. These variations indicate that the size of the X-ray emitting
region is small ~1015 cms supporting the hypothesis of giant black holes at the centers of

these active galactic nuclei.

The spectral features of AGN show roughly comparable amounts of power in each
logarithmic interval of energy in the GV and also the characteristic of high energy X-rays
extending to the y-ray region of 1.5 MeV. However, there is a pronounced ultra violet
bump at 10 eV followed by a power law X-ray spectrum. This scenario leads to an
interesting speculation, of relevance to high energy neutrino astronomy. If we consider
the active galactic nucleus having a fast rotating accretion disc around a giant black hole
and an accretion shock formed at some distance due to the in full of matter gravitational
energy is converted to highly relativistic particles and the AGN could became sources of
1014102 eV neutrinos through the decay processes of particles produced by the
relativistic particles. What is exciting is that the estimated energy fluxes of neutrinos full
within the range of detection possibilities in the present day underwater and under ice
installations. These we will discuss (later) in the section on Neutrino Astronomies
(Barwick et af23).

The first X-ray satellite UHURU revealed some 400 X-ray sources. Over the last three
decades more than 20 satellites for X-ray astronomy alone have been launched with a
variety of increasingly more sophisticated detector systems and focusing devices. These
include position sensitive proportional counters, gas scintillation counters, imaging
telescopes with changeable focal plane instruments, etc. There have been a large number
of hard X-ray experiments flown on stratospheric balloons. The outcome has been the
realization that practically every type of astronomical object - stars, binary systems,
RSCV-n binaries, supernova remnants, ordinary galaxies, radio galaxies, seyfert galaxies,
Quasi Stellar Objects (QSQO’s) are all X-ray emitters. Time variation studies over large

range of time scales - fraction of a second to months have been carried out. X-ray
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HerX-1 was discovered by the X-ray astronomy satellite, UHURU, in 1972
(Tananbaumdg)). It was first seen as a hard X-ray source by TIFR group (Manchanda et
a/°@) in 1973, in their balloon flight from Hyderabad. There are three distinct
periodicities associated with this source: (i) a 1.2 second pulsation, (ii) a 1.7 day binary
orbit period and (iii) a 35 day cycle that modulates the intensity of the source in an
irregular fashion of approximately 9 bright days and 26 dim days. From the companion
star HZ-Hercules the reprocessed 1R and optical pulses are seen. A very important
landmark was the discovery of the 53 keV line feature (Trumper et atxl)) in 1978 which
was clear evidence for cyclotron emission, f5r the first time this result established
unambiguously the presence of magnetic fields in the neighbourhood of tj»™neutron stars
is as high as ~-1012 gauss. The slowing down of the pulsar in Herx-1 is occasionally
erratic. The pulse profile also fluctuates. HerX-1 has been detected as a pulsed TeV
source on occasions. (Dowthwaite et Weekes et One of the most
pronounced TeV burst lasting -20 mins has been recorded by the TIFR group operating
in Pachmarhi* 5 Pulsed 1015 e\\/ emission has also been recorded on several occasions
(Dingus et afiZd Gupta et a/<2). An anomaly is that the signals do not conform to what
is expected of pure y-ray showers, since the muon content is comparable to hadron

showers.
Active Galactic Nuclei - Quasars, Seyferts, BL-Lacerta, Cataclysmic Variables

One of the first extragalactic X-ray source to be detected is the quasar 3c273 in rocket
experiments. As early as 1971, UHURU (Gursky et a/2)) found evidence of x-ray
emission from the Seyfert Galaxies NGC1275 and NGC4151. In the case of NGC1275
the X-ray flux at emission was ~1044 ergs/sc which was equal to the total optical emission
ofthe galaxy. In the case 0f NGC4151 the X-ray emission was 1042 ergs/sc comparable to
the emission of the nucleus of the galaxy. UHURU also established that the galaxy
NGC5128 at the center of the radio source CEN-A is a dominant X-ray source. The
notion that active galaxies are powered by the accretion on to super massive black holes
has steadily gained ground. The black hole masses could be as high as 10° to 109 solar

masses. The dynamical scales in these areas are of the order of 100 Ac., the mass
A\
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These features identified the existence of a neutron star in the Crab Nebula with a
magnetic field of ~1012 gauss. The presence of pulsed X-rays from other neutron stars

were detected later in many experiments both in the soft and hard X-ray regions.

CygX-3

CygX-3 entered the catalog of astronomical objects in 1966 as one of brightest X-ray
sources discovered in that decade. The first X-ray satellite UHURU (Giacconi et af”)
and later the Copernicus]revealed a 4.79 hour periodicity in X-rays and was naturally
interpreted as a binary system. However, no pulsations were recorded from this source.
Attempts at identification of a radio source associated with this strong X-ray source
revealed that the radio emission was very weak. However, on September 2, 1972, a
Canadian astronomer by sheer chance observed that the radio intensity of this source had
increased by a factor of 100. This increase was confirmed by other observers. The
intensity decreased after 10 days. Since then a radio watch was kept on this source for
several years, and it was established that the source goes into a flaring activity about once
a year (Braes and Miley<13). This source was also followed up by the two y-ray satellites
C<"B and SASL1I, which gave contradicting results. While SASI1 reported observing the
4.8 hr periodicity in the 40 MeV range, Cp|sB did not observe any y-ray flux from this
source. CygX-3 is located in the edge of the galaxy, beyond a dusty spiral arm and cannot
be therefore be seen optically. In the infrared it has been picked up as a 11 or 12
magnitude star -innH* and is consistent with a blue giant at a distance of ~10 pc. The
Crimean astrophysics observatory group (Stepanion(14) reported the observation of TeV
gamma rays from the direction of the CygX-3 with a period of 4.8 hrs during September-
November of 1972. Radio bursts had occurred on September 2, 19 and 22 of that year.
This was confirmed by other groups later. There have been occasional flaring activity

even in the PeV energy range.
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12 M SReema (A. No. 102)
Reyanivas, Aroor
Ponganadn (PO)
Kilimanoor,
Thiruvananthapuram
Keral 695 601

Dr Sangeetha Menon

Sl. Name & Address

No.

13 K Rajesh Kumar (A. No. 17)
Doctoral Scholar
Centre For Development
Studies
Prasanth Nagar, Ulloor
Trivandrum- 695011
Kerala, India
Ph : +91-471-2442481
Fax: +91-471-2447137
Mr Rajesh Kumar
raetkuna(Eackacin

theatresign@rediffmail.com

14 Deepti Diwakar (A. No. 30)
233 Sadashivanagar, 18th Cross
Bangalore 560 080
Tel: 23610330, 2361 2064
deeptidiwakar@hotmail.com

MA, Archaeology, Kerala University,
2004
Culture and Archeology

Qualification and Research
Interest
YES

Qualification: M Phil, Applied
Economics, Centre For Development
Studies, Thiruvananthapuram, JNU,
Delhi, 2003, M.A., Development
Economics, Dr. John Matthai Centre,
Calicut University, 2001

YES

Quialification: MA, Radio Television
San Francisco State Univ., USA, 2001

Research Interest: Consciousness
Studies/Intercultural Communication

72% has knowledge of Brahmi, Grantha and scripts
which may be useful for exploring literary sources
etc?

Remarks

Topic/Registration etc could be decided later

Topic/Registration etc could be decided later
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NaiuhKdi
Name & Address

S K Arun Murthi (A. No. 9)
12/1, Malleswaram AMARA
13th Cross, 11th Main
Bangalore 560 003

Tel: 2346 9330

Email:

arun iamadaani(5)hotmail.com

Swarnali Majumder (A. No. 67)
95/1, M B. Road, Birati,
Kolkata 700 051

West Bengal

S Sharath Chandra

S Sharath Chandra
‘Vandana’, 163
Manasara Road, 2rd Cross
Indiranagar

Mysore 570 010

Quialification and Research
Interest

MA: Philosophy, Bangalore Univ.,
2001, Master of Business
Management, Calcutta Univ., 1986
Philosophy of Science

MSc, Part-1Pure Mathematics, part-I1
appeared, Calcutta Univ., 2004
Philosophy of Mathematics

ME , Satellite communication
Philosophy of Science and
Mathematics

Remarks

Should be called. Has varied background and is also
trained in philosophy, He was a gold Medallist in
MA in philosophy, will be able to contribute to my
present research.

Problem. No philosophy training. Statement has
couple of problems. Am not sure whether to call her
for interview.

Good record: Some philosophy courses attended.
Research interests and topics in the statement is
quite different from mine
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M Malani (A. No. 92)

No. 16/1, 3rdCross, M.T.
Layout, 13th Cross
Malleswaram, Bangalore 560
003

Tel. 2334 5327

Email: malini sjrc@yahoo.com
S J Rani Mole (A. No. 35)
Sam House, Plakkad
Karuvehil P.O., Ezhukone
Kollam Dist, Kerala 691 505

MA, History, Bangalore Univ., 1997
History

MA, Archaeology, Univ. of Kerala,
2004
Archaeology
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NIAS DOCTORAL PRpr.RAMME-2004

g~hnnl of Humanities

Prof. B V Sreekantan (Officiating Dean)

Prof. 55 e ttar

~sT T iName & Address C-----------
No. i B Raiani (A 37 MA, Contemporary Crafts (Textiles),
L ajani (A ro. 37) Surrey Institute of Art and Design,
305, Sangeetha Apartments 0. Coll
5th Cross, Malleswaram Univ., College,
Bangalore 560 003 E?_mham, St:rrey, Ulé, 200;3 |
Tel/Fax. 2356 1558 istory, culture and archaeology

Email: mbrajani@hotmail.com

Raghavendra Bhat (A. No. 36) MA’ Kannadapandith
Ishaana, Gude History
Devasthaana(near)

Po. HERANJALU, Kundapura

Dt. Uduni 576 219

Remarks

She was a wonderful record ol held
experience in arts, crafts and interest in
remote sensing. She has written a
dissertations, which if could be made
available, we judged in order to evaluate its
quality.

» She was completed ONE YEA R MA
course in contemporary crafts at the Surrey
Institute of Art and Design, Univ., College,
Farnham, Surrey, UK

These are in her favor.

After'her schooling Ms. Rajani seems to have not
gone through the regular course leading to Bachelor
Degree and Master Degree, and the nature of her
application to Bharatiya Vidya Bhavan cannot not
be made out. | strongly doubt whether she would be
admitted to PhD course by any Indian University.
This point is to be carefully examined to make here
eligible for a Fellowship leading to PhD.
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12 M S Reema (A. No. 102)
Reyanivas, Aroor
Ponganadn (PO)
Kilimanoor,
Thiruvananthapuram
Keral 695 601

Dr Sangeetha Menon

Sl Name & Address

No.

13 K Rajesh Kumar (A. No. 17)
Doctoral Scholar
Centre For Development
Studies
Prasanth Nagar, Ulloor
Trivandrum- 695011
Kerala, India
Ph : +91-471-2442481
Fax: +91-471-2447137
Mr Rajesh Kumar
raieshkumar(S»cds.ac.in
theatresign@rediffmail.com

14 Deepti Diwakar (A. No. 30)
233 Sadashivanagar, 18th Cross
Bangalore 560 080
Tel: 23610330; 2361 2064
deeptidiwakar@hotmail.com

MA, Archaeology, Kerala University,
2004
Culture and Archeology

Qualification and Research
Interest
YES

Qualification: M.Phil, Applied
Economics, Centre For Development
Studies, Thiruvananthapuram, JNU,
Delhi, 2003; M.A., Development
Economics, Dr John Matthai Centre,
Calicut University, 2001

YES

Quialification: MA, Radio Television
San Francisco State Univ., USA, 2001
Research Interest: Consciousness
Studies/Intercultural Communication

72% has knowledge of Brahmi, Grantha and scripts
which may be useful for exploring literary sources
etc?

Remarks

Topic/Registration etc could be decided later

Topic/Registration etc could be decided later
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Associates of NIAS: May 6. 5005
\\ hat Euclid is to Europe, Panini is to India - Or Arc They?

Frits Staal

Frits Staal, Professor Emeritus of Philosophy and of South Asian Studies at the
University of California, Berkeley, wrote some 15 books and 150 articles on Indian Logic
and Linguistics, Vedic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
Europe, Panini is to India * was the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
from all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid All over
the world the axiomatic method is a triumph of modern logic and mathematics. In India,
grammar is the Science of the Sciences and Panini’s grammar starts with the Sivasiitrcis
from which it may be logically derived Chomsky and Halle’s major work on phonology

ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India - Or Are They?

Frits Staal

Fnts Staal, Professor Emeritus of Philosophy and of South Asian Studies at the
University of California, Berkeley, wrote some 15 books and 150 articles on Indian Logic
and Linguistics, Vedic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
Europe, Panini is to India’lwas the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
trom all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid All over
the world the axiomatic method is a triumph of modern logic and mathematics In India,
grammar is the Science of the Sciences and Panini’s grammar starts with the Sivasttiras
from which it may be logically derived. Chomsky and Halle’s major work on phonology-
ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India - Or Are They?

Frits Staal

Frits Staal, Professor Emeritus of Philosophy and of South Asian Studies at the
University of California, Berkeley, wrote some 15 books and 150 articles on Indian Logic
and Linguistics, \ edic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
Europe, Panini is to India was the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
from all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid All over
the world the axiomatic method is a triumph of modern logic and mathematics. In India,
grammar is the Science ot the Sciences and Panini’s grammar starts with the Sivasiitras
from which it may be logically derived Chomsky and Halle’s major work on phonology

ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts.
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India - Or Are They?

Frits Staal

Frits Staal, Professor Emeritus of Philosophy and of South Asian Studies at the
University of California, Berkeley, wrote some 15 books and 150 articles on Indian Logic
and Linguistics, Vedic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
Europe, Panini is to India” was the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
from all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid All over
the world the axiomatic method is a triumph of modern logic and mathematics. In India,
grammar is the Science of the Sciences and Panini’s grammar starts with the Sivasutras
from which it may be logically derived. Chomsky and Halle’s major work on phonology

ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts.
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India- Or Are They?

Frits Staal

Frits Staal. Professor Emeritus of Philosophy and of South Asian Studies at the
University of California. Berkeley, wrote some 15 books and 150 articles on Indian Logic
and Linguistics, Vedic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
Europe. Panini is to India” was the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
from all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid All over
the world the axiomatic method is a triumph of modern logic and mathematics. In India,
grammar is the Science of the Sciences and Panini’s grammar starts with the Sivasmras
from which it may be logically derived Chomsky and Halle’s major work on phonology

ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts.
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India - Or Are They?

Frits Staal

its Staal, Professor Emeritus of Philosophy and of South Asian Studies at the

mversity of California, Berkeley, wrote some 15 books and 150 articles on Indian Lome
id Linguistics, Vedic Ritual, Mantras, Mysticism and other topics. “What Euclid is to
jrope, Panini is to India 7was the thesis of his Inaugural Lecture as Professor of
lilosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
)m all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid. All over

e world the axiomatic method is a triumph of modern logic and mathematics. In India,
ammar is the Science of the Sciences and Panini’s grammar starts with the Sivasutras
>mwhich it may be logically derived Chomsky and Halle’s major work on phonology

ds with the same rule as Panini’s grammar. Professor Staal has some further thoughts
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Associates of NIAS: May 6, 5005
What Euclid is to Europe, Panini is to India- Or Are They?

Frits Staal

Frits Staal, Professor Emeritus of Philosophy and of South Asian Studies at the
University of California, Berkeley, wrote some 15 books and 150 articles on Indian Lome
and Linguistics, Vedic Ritual, Mantras, Mysticism and other topics, “What Euclid is to
Europe, Panini is to India w'as the thesis of his Inaugural Lecture as Professor of
Philosophy at the University of Amsterdam in 1963. In Europe, Plato required geometry
from all his students. Newton’s Principia and Spinoza’s Ethics copied Euclid. All over
the world the axiomatic method is a triumph of modern logic and mathematics. In India,
grammar is the Science ot the Sciences and Panini’s grammar starts with the Sivasutras
from which it may be logically derived Chomsky and Halle’s major work on phonology
ends with the same rule as Panini’s grammar. Professor Staal has some further thoughts
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electromagnetic, the nuclear and gluonic forces are not rigid bodies like rods that are
permanently attached and move down with the particles they connect. According to present
concepts of forces, their action is through the creation and absorption of virtual pairs of
particles and antiparticles. So strictly speaking, it is not only the bunch of quarks and electrons
falling down, it is also the continuous creation and annihilation of virtual pairs of particles in the
space between the falling particles. This highlights yet another intricate action that is going on
which is very relevant to the act of the stone falling as one piece, butwhich is not apparent,
at the gross levels. We normally treat the space as empty' of everythingl Actually this is not
the case.  Space is the repository of the ultimate constituents of all matter and forces, but
existing in such a form that either by spontaneous fluctuation (which is one of the properties of
this vacuum) or by the deposition of positive energy they can be made manifest. For example,
in the case of a hydrogen atom, the electromagnetic force between the proton and electron is
due to the continuous creation and annihilation of electrons and positrons created as virtual
particle pairs by the mediating photons emitted by the charged particles. Inthe case of quark-
qguark forces the gluons are exchanged. Though the virtual pairs cannot be recorded by any
instruments directly because of the extremely short time for their existence and the very short
distance intervals in which they manifest, the effects of their production have been recorded
(Lambshift, Casmir force etc.). What all this is telling us is that what meets the eye is very
different from the plethora of many subtle phenomena taking place at deeper levels which are

not only unseen, but unseeable.

In the above paragraphs, we have talked about force as due to exchange of virtual
particles. This is a very different concept from the original ideas of force fields that were
introduced in connection with gravitational, electric, magnetic and electromagnetic phenomena.
The fields were introduced as mathematical concepts without defining what the physical
contents of the field are. Itwas assumed that these are some vague properties of ether' which
itself was supposed to be non-material something, not identifiable. For several centuries the
ether concept held sway, but was finally replaced by the four dimensional space-time

continuum by Einstein, as part of his special theory of relativity.

While quantum mechanics highlighted the properties of empty space in terms of its
ultimate constituents (fundamental particles or fields representing them), the special and
general theories of relativity brought out some other interesting aspects of space - connecting

geometrical properties of space with matter and energy. The old common sense idea of time as
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— [ 7%64— IX
deeper fundamental level? 4=et\uo examine what happens in physical sciences in similar
situations> Oie-f C\AVciAny — AVYecky i>tur. <vo livh A

Reality and levels of explanation in physical sciences
It has happened in the field of science, particularly in physics, that even the same
event requires widely different concepts for explanation depending on the level and purpose for

which the explanations are required. Let us examine a few typical examples eT*ueh=cases.

Stippereirr™ take a piece of stone and drop it from a certain height. It falls to the
ground. Why? The standard school-boy's answer is that the gravitational force between the
stone and the earth is responsible for this. The stone is a solid and therefore does not change
its shape while falling down, while it may break into smaller pieces when it hits the ground. This
same phenomenon is explained by a chemist in a more elaborate way. He will say that the
stone is a compound made of several elements like silicon, oxygen and other impurities and the
molecules of these elements are made of atoms held together by electromagnetic forces. So
when the stone falls it is an assembly of atoms falling down held together by these forces. An
atomic cum nuclear scientist goes one step further and will say that all these atoms are made of
protons, neutrons and electrons bound together by nuclear forces and so what is happening
when the stone is falling is that a bunch of protons, electrons and neutrons are all falling down
together held by nuclear and electromagnetic forces. A fundamental particle physicist will go
even further and say that the protons and neutrons are made of quarks held together by gluonic

forces and it is the assembly of quarks, gluons and electrons that is falling.

What this shows is that though the gross phenomenon is just the falling of a stone, the
realities are different at different levels of explanation. The reality goes on changing as we
delve deeper and deeper into the structure of matter and nature of forces. Different levels of
reality meet different purposes. An engineer designing a steel bridge does not have to go
beyond the molecular structure of iron, while a pharmaceutical chemist designing a drug has to
go to deeper levels. A nuclear engineer has to go to the nuclear levels for designing reactors

and providing protection against radioactive emissions.

What we have considered so far is about the finer and finer constituents of matter.
While we have made a reference to the various forces, we have not considered some of the

intricacies involved. As the stone is falling, it is entering new regions of space. The
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neutrons and electrons. For certain purposes one can stop at the level of signals and

chemicals. The question is whether we can stop at these gross levels for understanding what

¢ cS)

The terms on the right hand side of the Table™S™ fall into an entirely different category.

consciousness is.

There we come across terms like beauty, fragrarice, softness, etc. which we learn in the
process of everyday living and through interaction with others. They cannot be described in
terms of more fundamental entities. They cannot be quantified. They have a certain intensely
personal (subjective) character about them. Some of these like joy, happiness etc. are
triggered by past associations and memories of events and individuals More than anything

else, we read a certain meaning' to these. They are not justldata as in the first case (A). )

The crucial difference between (A) and (B) is that while (A) can happen even when one
is unconscious, (B) can never happen when one is unconscious. Even if all the signals and
chemicals are released in the brain and its accessories, (B) cannot happen if the person is in a
unconscious state or when he is not paying attention - when the intentionally for registering
the particular happening is not there. While for seeing a flower or registering its fragrance, (A) is
necessary, (A) alone is not sufficient for (B) to happen. On the otherhand (B) can happen in a

different way - by thinking of the flower and recalling from memory, its fragrance.

Let us consider the reverse situation when the input is not from outside, but from within.
If 1"will" to get up, then the necessary instructions are sent to the relevant parts of my body and
I stand up. What or Who is this |, that wills and how does the will get translated to all the

mechanical actions of the body? Clearly I can "will" only when lam conscious.

In both these examples, the net result is some kind of action’. In the first case the
source is physical and the action is mental and in the other the source is mental and the action
is physical. In both cases, the action takes place is a certain space-time framework - the body

and its surroundings and in a certain time sequence.

Is it possible at all to relate these two different kinds of experiences of the same event in
any meaningful way? Clearly at the gross level they appear to be distinctly different and
unconnected entities though the two experiences are the consequences of the same physical

event, namely seeing and smelling a flower by the same individual. Can they be reconciled at a
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Some are of the opinion that consciousness is an emergent phenomenon arising from the co-

operative electro-physical-chemical activities in the neural networks and blood streams »

The Table 1 illustrates the two kinds of experiences generated in an individual when he

looks at say a rose flower.

A (Physicalism) B (Mentalism)

V~ N
What happens in the Brain and What happens in the

Its accessories
0
Formation of image' of the flower /n
the retina.
Activation of rods and
retina's various layers.

cones in the

Generation of action
electrical pulses.
Transmission of pulses through axons
in neurons.
Happenings in

potentials -

Synapses and

mind

Distinctive perception and recognition
of the flower as a rose.

Evokes sense of beauty - Smell of the
rose flower

The;colour of the flower.

The softness and smoothness of petals
on touching the same.
Appreciation of Symmetry, beauty and

Dendrites aroma. 4
e Releases of Neuro-transmitter Earlier happy associations flood the
chemicals at various locations mind
e Activation of Cortices e Emotions triggered.
Basically:-
Electrical Signals } invarious The mind is able to gauge the size,
oscillations chemicals } locations distance, shape and other physical

time sequence. characteristics as well.

In Table 1, on the left hand side (A), there are terms like electrical signals, oscillations,
chemicals etc. that have specific connotationsAwhich we learn in the process of schooling at
various levels, and start attaching certain kindft of reality to them. It is to be pointed out that
these are actually representations of something things which are more basic and physical.
For example, the electrical signal represents the flow of a certain quantity of electrical charge in
a certain period of time in a certain location. These parameters are again related to more
subtler realities as we shall see later on. Similar is the situation with the neurochemicals which

are made of various elements which in turn are made of fundamental particles like protons,
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calcium ions that act as non-linear dendriticj*f amplifiers and synaptic activity that can

alter the information processing in a neuron on several time scales.
Neutral Networks

| = 10no (coined by Elasser), | = Immense

The Neo-Cortex has 1010 neutrons, Even with just yes-no gates, the total number of brains >

IV

» The electro-chemical action of the Brain and the associated Neuronal system connecting

all parts of the body just reduces to
0 Generation, reception of action potentials
0 Release of Neuro-transmittei“chemicals (60-70 types)

» Even for one EVENT, the visual information is stored in the visual cortex and the audio
in the auditory cortex. Different aspects of the vision intensity, colour, distance etc are
stored in different regions as CHEMICAL £

* What is the MECHANISM of co-ordination? What is it that integrates? If sensations are
some kir97 of co-operative phenomena - therejs no classical analog in physics. It has to
be quantum- mechanical. (Superposed stated non-locality, duality, probabilistic?”
nature of happenings, the role of Quantum Mechanical vacuum or empty space, space-
time continuum - higher dimensional re*— all can come into play) - Most
importantly spontaneous creation

» Slowly some evidence is accumulating that even the processes resulting in the release of

neuro-transmitter chemicals - some of them atleast - are quantum mechanical in nature.

If at al'la\the Brain will have to be a Quantum Mechanical Computer - the analog of which

has not been constructed yet. |
The Living Organism functions as an “Organic Whole™1

[Mae-Wan Ho’ - JCS, Vol. 3, No. 3, 1996]
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