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1. Introduction

Consciousness is the last great frontier of science. Sixty years ago, life was not
understood; it was a mystery. With the discovery of DNA, that mystery was solved;
today, we more or less understand. at least in principle, how life '"works." But we do
not at all understand how consciousness "works."

We start by dcfining our terms; already there, thcre are difficulties. By
'"consciousncss," we mean, in the first instance, thc ability to experience. To see, hear,
smell, feel, taste, desire, enjoy, suffer, like, dislike, love, hate, fear, become excited by
an idea, bc saddened by a loss. We do not mean to "sense." A machine-a '"sensor"­
also senses. Machines read; record sounds; detect odors, touches, and flavors; win at

chess. They can even be programmed to exhibit a frownie, or emit '"downbeat" sounds
when somcthing isn't right. But presumably they do not e.xperience.

What, exactly, does '"experiencc" mean? Ah, that is where the difficulty lies.
The word cannot bc defined in technical tem1S that do not refer to the concept itself.
'"Experience" cannot be defined in tenns that a machine can understand. If you
yoursclf are not conscious-have ncver experienced something-then you will not
understand what the term means; just as little as congenitally deaf people understand
what music means. To be sure, they can understand about the vibrations of taut
strings, about air waves, about the workings of musical instruments, and even about
musical notation and rhythm; but they can never understand what music is. For that,
one must hear it. Similarly, someonc who is not conscious cannot understand
expenence.

Emst Mayr (1982) distinguishes between two fundamental questions in biology:
"how" and '"why." "How" refers to mechanism, '"why" to function. The question '"how
do we digest food?" is answcred by describing the process, involving saliva, chewing,
swallowing, processing in the stomach and intestines, absorption into the bloodstream,
and so on; and, disposing of wastes. The question "why do we digest food?" is
answered by saying that food must be digested in order to provide vital ingredients for
the functioning of the body, particularly energy.

To these questions, we add a third, which logically comes before the other two:
"what." This refers to the descriptive aspect of biology, and of science in general.
The answer to the question '"what is digestion?" is that it is the process whereby food
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