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Abstract

In this interview, the psychologist and neuroscientist Olivia Carter (University of
Melbourne, Australia) explains how she became interested in the field of
consciousness. We discuss how her work on visual perception has led her to
study the effect of psychedelics and how this has inspired a multidimensional
model of consciousness. We discuss the potential contents of “higher” states of
consciousness and argue that the existence of those is an unresolved question.
We finish the exchange on the challenges for successful demonstration of
artificial intelligence and by discussing the most important questions that the field
needs to ask and answer in order to move forward.
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You are a psychologist and neuroscientist. How did you get interested in
studying consciousness? What do you think is fascinating about it and why do
you think it is important?

Ever since I was a little kid, I had trouble faﬂing asleep at night. So 1argely
out of boredom, I remember playing games in my head trying to imagine
unusual things. As I got older, I found it amazing that a brain was able to
create so many different experiences. The more I learnt about neurons and
the brain, the more I became fascinated by the fact that cthe lump of jelly in

my skull could be creating all of the experiences that make me me.
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For medical reasons I think it is important to understand how the brain
generates a conscious experience. Either in cases of brain damage and an
individual’s experiences are drastically reduced or in psychiacric disorders
where people can have incorrect experiences that are terrifying or confusing.
[ hope that the science of consciousness can progress enough to really help

the lives of these different patients.

A lot of your work is focusing on visual perception. What can we learn from
the visual system to understand consciousness?

It is true that much of my work has focused on vision. This has partieularly
involved multi-stable or ambiguous stimuli that can be validly incerpreted by
the brain in more than one way. These types of stimuli are very popular n
consciousness science because an individual’s conscious experience will
fluctuate despite the stimulus remaining constant. A very striking example is
binocular rivalry when two different images are simultaneously presented to
the two eyes. During sustained viewing of binocular rivalry stimuli, a person
will perceive one eye’s image for a few seconds while the other eye’s image is
completely suppressed from awareness. As the images remain presented the
entire time it is possible to distinguish the neural responses associated with

the stimulus processing and the conscious awareness of the stimuli.

However, as I tell a lot of my students, the focus on vision is not really because
vision is more interesting than other sensory modalities. It is rnainly a quirk
of history and technology that most of the early work in sensation focused on
vision because it was possible to use prisms and physically build scimuli that
could be used in vision experiments in a way that was much harder for
audition and tactile experiments. So while a lot of my work has focused on
vision, I share the view ofmany people that insights gained from vision will
iikely be relevant to understanding other sensory modalities. In fact, a few
years ago [ published a paper with some colleagues at MIT that demonstrated
the first example of a pereeptuai illusion (pereeptual rivalry) in the tactile
domain by creating a tactile stimulus that mimicked the vision exarnple
(Carter, Konkle, Wang, Hayward, & Moore, 2008).

From 2002 to 2004, you worked in Zurich and conducted experiments with
psilocybin. Why did you move half-way around the world to work with
psychedelics?
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During my PhD, I travelled to Zurich twice (each time for around 8 months)
to conduct two different studies with psychedelics (Carter et al., 2004;
Carter, Burr, et al., 2005; Carter, Pettigrew, et al., 2005; Carter et al., 2007;
Wittmann et al., 2007). To be honest, a big motivation for the first visit was
a desire to do something different and exciting and have an excuse to travel
outside of Australia. By the time I completed the first study and was getting
ready to head back home back to Australia, I had a better understanding of
the types of research questions that could be explored with psychedelics and

I could see that there was a real opportunity to do some interesting research.
What did you learn from studying psychedelics?

[ still find it amazing that the majority of the effects of psychedelics are so
selectively attributable to activity of the serotonin 2A recepror. It is that
specificity that really interests me. As mentioned above, my main incerest is
in understanding how the brain generates a conscious experience. So to me,
the psychedelic research really highlights the activation of this particular
receptor in mediating conscious experiences. We still do not have a good
understanding of why people typically hallucinate when the serotonin 2A
receptor is activated, while typically they do not hallucinate when the ocher

200+ I‘GCCptOI’S are activated.

Psychedelics are currently being tested in the treatment of various psychiatric
disorders (Bogenschutz et al., 2015; Carhart-Harris et al., 2016; Griffiths et
al., 2016). However, the mechanism underlying their potential clinical efficacy
is still not clear. Specifically, it is unknown whether the psychedelic experience
is even necessary for the therapeutic effect. Based on your experimental and
theoretical work with these substances, do you think that the alterations in
consciousness induced by psychedelics are related to the therapeutic
outcome?

[ am not sure. Again, | think this is a very important question. Given that the
drug has clear consistent effects on certain receprors and brain circuits, I
definitely consider it plausible that these changes may induce therapeutic
effects by themselves. T know a lot of people are suggesting that it is the
nature of the experience and the quality of the associated psychotherapy
sessions that are critical to the therapeutic effect rather than a direct

pharmacological effect of the drug. If this turns out to be true, then it will
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obviously be very important to understand which aspects of the experience
and the therapy are important. It will also then be necessary to somehow
control the use of these drugs to ensure that people have the desired
experiences and therapy. [ worry that this could be very hard to achieve if the
goal is to also treat large numbers of patients with psychedelic therapy.
However, I am also aware that there are many groups around the world
thinking about these issues. So I will be interested to see how the clinical

research unfolds.

Your recent article (Bayne & Carter, 2018) received a lot of attention. Here,
you argue against unidimensional theories of consciousness. Could you
summarize the idea briefly and tell us how it relates to or conflicts with other
theories of consciousness?

The article was written in collaboration with the philosopher Tim Bayne who
has written a number of different papers arguing against the idea that
consciousness is a single thing that can go up or down along a single
dimension (Bayne, 2014; Bayne, Hohwy, & Owen, 2016, 2017). In the past,
people had focused on states that are typically considered “lower” like brain
trauma or anesthesia. In these cases, as people move towards a state of
unconsciousness, it is intuitive to imagine that everything just gets reduced
somchow until the person is no-longer conscious. One problem with
examples such as anesthesia or brain trauma is that they are very hard to study
as the people themselves are typically unable to respond. As a result, much of
the past writing has been theoretical or hypothetical. The psychedelic case
allowed us to ask a different type of questions. What would it mean for an
individual to be more conscious? Very quickly it becomes clear that there are
multiple ways in which ways a person could be considered more conscious.
An interesting conclusion of our paper was that the psychedelic state seems
to lead to increases along some dimensions (such a perceptual intensity) and
decreases in other dimensions (particularly those related to cognitive

functions).

(¢ The key message is supposed to be that it is
inappropriate  or over-simplistic to view
consciousness as a single “thing” that can be
considered to exist in higher or lower states 79
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In your article, you therefore argue that the psychedelic state cannot be
described as a “higher” state of consciousness. How was this received?

[t was interesting that a number of people were angered by our paper. It is
possible that people simply did not like the paper, but I think the biggest
issue is that we concluded that it would be inappropriate to consider
psychedelics to be a higher state of consciousness. Some people interpreted
this as an argument to consider psychedelics a lower state of consciousness.
That was really not our intention. The key message is supposed to be that it
is inappropriate or over—simpiistic to view consciousness as a singie “thing”
that can be considered to exist in higher or lower states. So to anyone asking
the question of whether or not psychedelics lead to higher states of
consciousness, I would say that this is the wrong question to ask. Psychedelics
clearly lead to very unusual states of consciousness and they can be used to
better understand consciousness and the underlying neural processes that

determine an individual’s experience from one moment to the next.

Do you think that a state in which consciousness is increased on all dimensions
even exists? And if yes, how would it feel like?

That is an excellent question. Before I started working on the paper with
Tim, I cthink I probably would have assumed there definitely would be. Now
[ am not so sure. The question certainly depends on what features you
consider relevant to consciousness, but I think most emphasize some aspect
of diversity and intensity of sensory experience while also acknowiedging the
importance of functional use of currently and previously experienced sensory
information. For exampie, simpie tasks such as recailing a phone number,
writing a letter, or Cooking a meal require us to integrate information from
both our present and our past experiences. It is unclear to me that these types
of tasks that require an element of concentration and focus will be enhanced
or increased by increasing the diversity of sensory experience in that moment.
Most people turn down music and find quiet places to work when they need
to concentrate. So maybe there is an element of push and pull in terms of
brain resources or functions. I think consciousness researchers would benefit
from more thought given to the question of what it would mean for

themselves or any other person to be more conscious than normal.
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¢C | think consciousness researchers would benefit
from more thought given to the question of what
it would mean for themselves or any other
person to be more conscious than normal. 79

On your webpage, one of the questions you are asking is “What are the factors
that determine the contents of an individual's conscious experience?” What is
your current answer to this question?

There are a lot of factors! I think this remains an under—explored question. |
think the lessons from the paper with Tim Bayne (Bayne & Carter, 2018) are
that we need to understand both the individual factors and the particular
dimension of consciousness that they impact. For example, the factors that
impact the experience of intense pain will be very different to the factors that
enable an architect to construct a mental image of a new house design. In the
case of pain, the level is likely to depend on stimulation of the specific
receprors and neural pathways involved. Pain is an extremely important
experience, but it is re]atively simple and reflects events happening in the
moment. In the case of complex building designs an individual will likely
need to draw on years of educational training and experience with a mix of
some creativity and consideration of budgetary factors and other practical
constraines. If we want to truly understand the brain processes involved in
conscious experiences, then we need to fully undersctand how different factors

contribute to very different types of human experiences.

In another recent article (Carter et al., 2018) you ask a different but somewhat
related question: “What would constitute successful demonstration of
artificial intelligence?” What is your answer to this question?

[ still do not have a good answer to that question unfortunately. Again, 1
think the community needs to think more about the different capacities that
we would expect to see and consider which capacities are already
demonstrated in existing systems. I think an equally important question is
which capacities we care more about. It might be the case that we have
greater concerns about capacities that are not as complex. For example,

concepts like free-will are often considered uniquely human, but there are
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already artificial intelligence (AD) systems that can formulate their own goals.
In the last few years, there has been a lot more discussion around these
questions. My guess is that these conversations will advance a lot in the next

few years.

Speaking of the future, in which direction does the field need to move to make
progress in understanding consciousness?

[ think we need to start focusing on the details. Consciousness is a great
umbrella term. I do not think we need a new definition of consciousness, but
rather we need to be clearer about which aspects or dimensions of

consciousness that individual experiments are testing.

Do you have a recommendation for young researchers who want to study
consciousness?

My advice relates a lot to my answer to the previous question. I think the
term consciousness covers a lot of things. It is worth thinking about what
aspects of consciousness you are really interested in. There is a lot of research
at the moment looking at different brain processes and their relation to
consciousness. There are mathematicians and computer scientists trying to
understand and simulate the complexity and information integration
achieved by the human brain. At the other extreme there are philosophers
really trying to understand the experiential side of consciousness. I think all
of these areas of research are very important, but they are also very different
and require different types of skills and I think they trigger different types of
curiosities. So I think if someone believes they would like to study
consciousness, I would suggest they start by reflecting more on what aspect

of consciousness they would like to better underscand.

¢¢ | do not think we need a new definition of
consciousness, but rather we need to be
clearer about which aspects of dimensions of
consciousness that individual experiments are
teStlng. v}
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