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Amit Goswami
The Self-Aware Universe

How Consciousness Creates the Material World

New York: Tarcher & Putnam, 1995

- But we physicists are a stubborn lot, and we fear the proverbial toss

of the baby out with the bathwater. We still lather and shave our faces watch-

ing carefully as we use Occam’s razor to make sure that we cut away all

‘hairy assumptions’. What are these clouds that obscure the end of the twen-

tieth century’s abstract art form? They boil down to one sentence: The uni-

verse does not seem to exist without a perceiver of that universe. xiv

- Furthermore when it [the electron] is not a single particle it appears

to be an undulating wavelike cloud that is capable of moving at speeds in

excess of light speed, totally contradicting the Einstein concern that noth-

ing material can move faster than light. But Einstein’s worry is assuaged, for

when it moves this way, it is not actually a piece of matter. xv

- According to quantum physics, even though the two electrons may

be vast distances apart, the results of observations carried out upon them

indicate that there must be some connection between them that allows

communication to move faster than light. xv

- A critical level of confusion permeates the world today. Our faith in

the spiritual components of life - in the vital reality of consciousness, of val-

ues, and of God - is eroding under the relentless attack of scientific materi-
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alism. On the one hand, we welcome the benefits derived from a science

that assumes the materialist world view. On the other hand, this prevailing

worldview fails to satisfy our intuitions about the meaningfulness of life. 1

· A quantum object (for example, an electron) can be at more than

one place at the same time (the wave property).

· A quantum object cannot be said to manifest in ordinary spacetime

reality until we observe it as a particle (collapse of the wave).

· A quantum object ceases to exist here and simultaneously appears

in existence over there; we cannot say it went through the intervening space

(the quantum jump).

· A manifestation of one quantum object, caused by our observation,

simultaneously influences its correlated twin object - no matter how far

apart they are (quantum action-at-a-distance). 9

- We cannot connect quantum physics with experimental data with-

out using some schema of interpretation, and interpretation depends on

the philosophy we bring to bear on the data. The philosophy that has domi-

nated science for centuries (physical, or material, realism) assumes that only

matter - consisting of atoms or, ultimately, elementary particles - is real; all

else are secondary phenomena of matter, just a dance of the constituent

atoms. This worldview is called realism because objects are assumed to be

real and independent of subjects, us, or of how we observe them. 9

- The notion, however, that all things are made of atoms is an unproven

assumption; it is not based on any direct evidence for all things. When the
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new physics confronts us with a situation that seems paradoxical from the

perspective of material realism, we tend to overlook the possibility that the

paradoxes may be arising because of the falsity of our unproven assump-

tion. 10

- Since René Descartes divided reality into two separate realms - mind

and matter - many people have tried to rationalize the causal potency of

conscious minds within Cartesian dualism. Science, nevertheless, presents

compelling reasons to doubt that a dualistic philosophy is tenable: In order

for the worlds of mind and matter to interact, they must exchange energy,

yet we know that the energy of the material world remains constant. Surely,

then, there is only one reality. Here is the catch 22: If the one reality is mate-

rial reality, consciousness cannot exist except as an anomalous epiphenom-

enon. 10

- The negative influence of material realism on the quality of modern

human life has been staggering. Material realism poses a universe without

any spiritual meaning: mechanical, empty, and lonely. For us - the inhabit-

ants of the cosmos - this is perhaps the more unsettling because, to a fright-

ening degree, conventional wisdom holds that material realism has pre-

vailed over theologies that propose a spiritual component of reality in ad-

dition to the material one. 11

- In the idealist philosophy, consciousness is fundamental; thus our

spiritual experiences are acknowledged and validated as meaningful. 11
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- Know thyself. This has been the advice through the ages of philoso-

phers who were quite aware that our self is what organizes the world and

gives it meaning; to know the self along with nature was their comprehen-

sive objective. 11

- The scientist’s confusion is due to hangover caused by an overly en-

thusiastic indulgence in a four-hundred-year-old revel called classical phys-

ics that was kicked off by Isaac Newton sometime around 1665. Newton’s

theories launched us on the course that led to the materialism that domi-

nates Western culture. 15

- The philosophy of materialism, which dates back to the Greek phi-

losopher Democritus (ca. 460 - ca. 370 B.C.) matches the worldview of clas-

sical physics which is variously termed material, physical, or scientific real-

ism. Although a new scientific discipline called quantum physics has for-

mally replaced classical physics in this century, the old philosophy of classi-

cal physics - that of material realism - is still widely accepted. 15

- Thus did Descartes free scientific investigation from the orthodoxy of

the powerful church. Descartes borrowed the idea of objectivity from

Aristotle. The basic notion is that objects are independent of and separate

from the mind (or consciousness). We will refer to this as the principle of

strong objectivity. 15

- They [material objects] must travel through space one bit at a time

with a finite velocity. This is called the principle of locality.  17
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- When Descartes divided the world into matter and mind, he intended

a tacit agreement not to attack religion, which would reign supreme in

matters of the mind, in exchange for science’s supremacy over matter. For

more than two hundred years, the agreement held. 17

- These five principles, then, constitute the philosophy of material real-

ism:

1. Strong objectivity

2. Causal determinism

3. Locality

4. Physical or material monism

5. Epiphenomenalism 17

- A major weakness of material realism is that the philosophy seems

to exclude subjective phenomena altogether. If we hold on to the postulate

of strong objectivity, many powerful experiments done in the cognitive labo-

ratory will not be admissible as data. 18

- Another controversial case for nonlocality is the claim of paranormal

experiences. People through the centuries have claimed the capacity for

telepathy, mind-to-mind transmission of information without local signals,

and now there seems to be some scientific evidence for it. 21

- Another important capability of the human mind that seems beyond

the scope of the silicon computer is creativity. If creativity involves disconti-

nuity, abrupt breaks from past patterns of thinking, then the computer’s
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ability to be creative is certainly suspect because a classical computer oper-

ates with continuity. 21

- Almost a century ago, a series of experimental discoveries was made

in physics that called for a change in our worldview. What started showing

up were … anomalies that could not be explained by classical physics. These

anomalies opened the door to a revolution in scientific thought. 24

- When light is seen as a wave, it seems capable of being in two (or

more) places at the same time, as when it passes through the slits of an

umbrella and produces a diffraction pattern; when we catch it on a photo-

graphic film, however, it shows up discretely, spot by spot, like a beam of

particles. So light must be both a wave and a particle. 31

- A musical note from a guitar consists of a whole series of sounds – a

spectrum of frequencies. The interesting thing for de Broglie was that the

stationary waves along the guitar string make up a discrete frequency spec-

trum called the harmonics. The lowest-frequency sound is called the first

harmonic, which determines the pitch we hear. The higher harmonics – the

musical sounds in the note that give it a distinctive quality – have frequen-

cies that are represented as integer multiples of that of the first harmonic.

32

- The mathematical formalism that grew out of the work of

Schrödinger and Heisenberg is called quantum mechanics. 35

- Quantum physics presents a new and exciting worldview that chal-

lenges old concepts, such as deterministic trajectories of motion and causal
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continuity. If initial conditions do not forever determine an object’s motion,

if instead, every time we observe, there is a new beginning, then the world

is creative at the base level. 42

- The wave and the particle natures of the electron are not dualistic,

not simply opposite polarities, said Bohr. They are complementary proper-

ties revealed to us in complementary experiments. When we take a diffrac-

tion picture of an electron, we are revealing its wave nature; when we are

tracking it in a cloud chamber, we are seeing its particle nature. Electrons

are neither waves nor particles. We might call them ‘wavicles’ for their true

nature transcends both descriptions. 43

- It is one thing to talk glibly about an electron passing through two

slits at the same time, but when we talk of a cat being half dead and half

alive, the preposterousness of the quantum coherent superposition hits

home. 80

- It would double the amount of matter and energy each time an ob-

servation forces the universe to bifurcate. It offends our taste for parsimony,

which may be a prejudice but is nonetheless a cornerstone of scientific rea-

soning. 81

- Classical functionalism assumes that the brain is hardware and the

mind software. It would be just as unfounded to say that the brain is classi-

cal and the mind quantum. Instead, in the idealist model proposed here,

the experienced mental states arise from the interaction of both classical

and quantum systems. 173
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- Without the immanent world of manifestation, there would be no

soul, no self that experiences itself as separate from the objects it perceives.

188


