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I.2 ON THE QUANTUM MECHANICS OF COLLISIONS

[Preliminary communication]"
Max BorN 1926

' This report was originally intended for die Naturwissenschaften, but could not be accepted there
for lack of space. I hope that its publication in this journal [ Zeitschrift fiir Physik] does not seem out
of place [M.B.].

If one translates this result into terms of particles, only one interpretation is
possible. 9, .(«, f, y) gives the probability* for the electron, arriving from the z-
direction, to be thrown out into the direction designated by the angles a, f, y, with
the phase change 4. Here its energy t has increased by one quantum hvZ, at the

* Addition in proof: More careful consideration shows that the probability is proportional to the
square of the quantity O, ,,.
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P1. If behaviorism is true, it is not possible for there to be a perfect actor or doppelgénger who behaves just
like me but has different mental states or none at all.

P2. But it is possible for there to be a perfect actor or doppelgénger who behaves just like me but has
different mental states or none at all.

P3. Therefore, behaviorism is not true. (by modus tollens)

P1*. If functionalism is true, it is not possible for me to have a zombie twin, i.e., a doppelgdnger who
functions just like me but has no mental states.

P2* But it is possible for me to have a zombie twin.

P3*. Therefore, functionalism is not true. (by modus tollens)
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Where inherited behavior leaves off, the inherited modifiability of the process of conditioning

takes over.
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Darwinian minds Hard-wired to respond in an efficient (blood) cells, thermostats,

way to their environment counters, etc.

Skinnerian minds  Ability to learn via operant Worms, primitive insects,
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Popperian minds  Ability to learn by anticipating Rats, dogs, cats etc.
experience.

Gregorian minds ~ Ability to learn and to represent self- Chimpanzees, Humans.

consciously, capable of self-reflection.
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P1*. If functionalism is true, it is not possible for me to have a zombie twin, i.e., a doppelgénger who
functions just like me but has no mental states.

P2*, But it is possible for me to have a zombie twin.

P3*. Therefore, functionalism is not true. (by modus tollens)
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the ability to discriminate, categorize, and react to environmental stimuli;
the integration of information by a cognitive system;

the reportability of mental states;

the ability of a system to access its own internal states;

the focus of attention;

the deliberate control of behavior;

the difference between wakefulness and sleep.
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QUANTUM BRAINS

1Fyou want to build a quantum computer, you have to find a way to keep individual quantum bits of information — qubits, for short —
linked to one another, or entangled, for sufficiently long periods of time. The task is difficult in the lab. It is thought to be impossible in the warm,
wet mess that is the body. But a new proposal details how the brain might maintain quantum connections for seconds, if not hours or days.

Entanglement
Adenine Entangled decay
. Pyrophosphate / /s / Entangled
/ ' : ] \ phosphates
I \
ATP . \ /
N/ N Posner @ If a pair of entangled phosphates
Galeium cluster sp\i' into different Posner clusters, 0|1ey
will remain entangled even as the
© The biclogical molecule @ Each phosphate © Unprotected, @ But if the phosphates are dlusters transport them far from each
adenosine triphosphate (ATP) carries a quantum the phosphate grouped together into protective other. In this way, the entanglement
can release pyrophosphate, spin, and the two entanglement clusters cclled Posner clusters, can be distributed over fairly long
made from two phosphate phosphates can will decay, or which are made of phosphate distances in the brain. This allows
molecules. become entangled decohere, in and calcium ions, the entanglement  for the possibility of a quantum basis
with each other. short order. might survive for a longer fime. for brain function.
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strange expressions which plainly show that the author makes a wrong use of terms.
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A mere will without any motive is a fiction not only contrary to God’s perfection but also

chimerical and contradictory.
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In every true affirmative proposition, whether necessary or contingent, universal or particular,
the notion of the predicate is in some way included in that of the subject.
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This principle must be considered one of the greatest and most fruitful of all human knowledge,

for upon it is built a great part of metaphysics, physics, and moral science.
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Nothing takes place suddenly and it is one of my great and best confirmed maxims that nature
never makes leaps.
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Time, then, has three levels, according to Leibniz

i. the atemporality or eternality of God;
ii. the continuous immanent becoming-itself of the monad as entelechy;
iii. time as the external framework of a chronology of "nows."”
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