THE BRAIN
AND ITS
MYSTERIES

Term 3

Welcome back!



Pause for a second — we all feel like we know what free will is, but can we
describe it? How would you define free will?



This is my attempt —the best way | can describe what it feels like when | make a
decision freely is that only my internal, conscious decision drives my behaviour,
rather than any external factor.

Today in class, others brought up themes of autonomy, a bifurcated path and
self-determination. It felt like, although we each had a different way of describing
it, we were all trying to get at the same feeling.



DRDA4: Risk-Taking MHC Genes: Partner Choice

But often there are things influencing our decisions that we don’t initially realise,
or at least don’t think about day to day. Here are two genes that could be
influencing your decisions without you realising:

The Dopamine Receptor D4 (DRD4) is involved in the reward systems of our
brain, motivating us to perform particular actions that benefit our survival.
Individuals with a certain variant of this gene have been found to be more likely to
favour risky behaviours, whether they involve real bodily danger or otherwise, like
taking financial risks.

Interestingly, another gene is thought to influence our choice of partner. MHC
genes are essential for the function of our immune system, and if your partner’s
MHC genes are different to yours this makes our communities less susceptible
to spreading infection by increasing the diversity of our immune defenses. Some
(although not all) studies find a preference toward potential partners that have a
different gene variant to ourselves, and this is thought to be achieved through
pheromones linked to each variant.

All this is to say — genes influence our decisions in ways that we don’t realise!
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The following case study is very confronting and while we talked about it in our
session today, I’ll leave you to decide whether you’d like to read the article or not,
rather than writing about it here. The message from this case study is that there
are other factors that influence our decisions much more potently than
individual genes —this tumour caused devastating personality changes without
the patient or his family suspecting a thing.

Please be aware that the article includes descriptions of child sexual abuse and
family violence.
https://www.independent.co.uk/life-style/health-and-families/features/a-
40yearold-developed-an-obsession-with-child-pornography-then-doctors-
discovered-why-a6893756.html

(slide image is a structural MRI of a brain tumour in the same brain region but
from an unrelated case)




The experiment that changed our minds:

Up until this point, we’ve seen that external factors influence our decisions in
ways that we might not always be aware of. But ultimately, we still initiate these
decisions ourselves... right?

Let’s look at an experiment that changed the way we think about free will.




Electroencephalogram (EEG)
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To understand this experiment, let’s look at an EEG. This is a cap with spaces for
electrodes that measure ‘brain waves’: the electrical potentials generated by
millions of neurons acting in synchrony. An EEG doesn’t give us a conclusive
measurement about what individual cells are doing, but it can be used in some
cases to detect large signals in the outermost regions of our brain: the cerebral
cortex. In particular, the experiment we’ll look at is trying to detect a signal in the
motor cortex.




Here’s avideo re-enactment of the experiment!
https://www.youtube.com/watch?v=1Q4nwTTmcgs




The Libet Experiment
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Without watching the video, we might have expected that the participant would
decide to press the button, then we would see a signal in the motor cortex, and
then this would cause them to move their hand.

But, quite confusingly, a buildup of electrical activity was detected in the motor
cortex before the participant decided to press the button.

This paints a picture of the brain as a physical system that, however complex,
acts independently from our conscious free choice.




It’s an incredibly difficult concept to grapple with, but if we think about the brain
in the same way as any other complex system (like the weather or the traffic),
we’ll know that each action within that system is caused by what came before it.
Whether it’s a cold front buffeting along a coastline (you can tell | don’t know
anything about meteorology) or the electrical interaction of neurons, each signal
is the result of what came before it.

This can be summarised with the idea that, while the brain might be unexplained
now, this doesn’t necessarily mean itisn’t unexplainable.

An interesting thing to think about: When I first learned about this idea, | felt very
confronted. In an effort to do something unpredictable, | ate a torn off corner of
paper from my textbook... what do you think, does this prove that free will exists?
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So, what now?

The idea that everything in my life and yours is predetermined is
difficult to agree with. It makes me feel small and insignificant, but
astronomer Carl Sagan points out that we often feel like this as we
understand more about the world.

“Look again at that dot. That's here. That's home. That's us. On it
everyone you love, everyone you know, everyone you ever heard of,
every human being who ever was, lived out their lives. The aggregate
of our joy and suffering, thousands of confident religions, ideologies,
and economic doctrines, every hunter and forager, every hero and
coward, every creator and destroyer of civilization, every king and
peasant, every young couple in love, every mother and father, hopeful
child, inventor and explorer, every teacher of morals, every corrupt
politician, every ''superstar,' every ''supreme leader," every saint and
sinner in the history of our species lived there-on a mote of dust
suspended in a sunbeam.”

Quote from Pale Blue Dot: A Vision of the Human Future in Space
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If humans are animals, should we tell people?

If there is no divine creator, should we tell people?

If free will is an illusion, should we tell people?

So let’s suppose we agree that there is no free will — wouldn’t that mean people
would make awful decisions? Wouldn’t that knowledge become an external,
influencing factor that would make some people behave awfully? It’s a very good
question, and one that scientists debate to this day. I’ve put this alongside some
other very tricky questions to answer, even if you are fully able to lean into the
assumptions that they contain.
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What would a total lack of free will mean for our justice system?

If people had no ability to choose not to commit the crimes that they did, should
we punish them?

One way of thinking about a post-free will justice system is that it would be
focused on prevention, not retribution. We want to help criminals not commit
crimes, and when that is impossible, exclude them from society to protect those
that might suffer otherwise. Our justice system has already been moving this way
over history, with less of a focus on justice being ‘served’ in the traditional sense
and more focus on rehabilitation in prisons.
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From the bestselling author of Behave

ROBERT
SAPOLSKY

Removing free will from epilepsy

Determined
Life Without Free Will

‘One of | of our time'

It’s very difficult to imagine a world in which we can subtract the free will out of
others’ actions, even when they might harm us. But, as this great example from
Robert Sapolsky’s book Determined explains, our society has been through this
process before!

Previously, people suffering from seizures were thought to be practicing
witchcraft, and sufferers were castrated or even killed.

Now we understand that seizures are caused by specific patterns of brain
activity, and that they are features of diseases like epilepsy which are influenced
by genetic and environmental factors. If someone were to suffer a seizure while
driving a car and this caused them to kill someone, they wouldn’t be charged
with murder because we know that their actions were a result of physical
processes in their brain that they couldn’t have foreseen.
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What should we do?

| want this to end on an uplifting note, | want to tell you to use this information
and do something useful and profound with it! But really, knowing what we’ve
learnt today, | can’t logically tell you to do something at alll The conclusions that
you will draw from today will ultimately be the product of many, many external,
environmental or genetic factors, and so will any action that this motivates you to
take.

So, while I’d like to tell you that our insignificant lives are beautiful, and we
should appreciate that, | can’t tell you to take that action of appreciation, freely
or not.

Alll can say is: life is beautiful, and that’s that!
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\ wanked Yo draw a comic
doout free will | but |
decided not o,
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