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What got you interested in the topic of psychedelics?

It was an interest in the mind. At the time (about 12 years ago), I felt that my
curiosity about the mind could be best satisfied by a study of psychoanalysis, so 1
was studying psychoanalysis for a master’s degree. Someway in, I began to realize
that the main methods of psychoanalysis to access the ‘unconscious mind’ are
unreliable. The existence of the unconscious mind is a cornerstone of psychoanalytic
theory - yet its existence is largely denied or at least neglected by mainstream
psychology and psychiatry. Dreaming is perhaps psychoanalysis’ most valued
window in on ‘the unconscious’ but dreaming happens during sleep and it is easy to
forget or confabulate our dream material. Free association also seemed vague and
unreliable, so I felt compelled to ask whether anything else had been considered as
a way of altering the structure of the mind in such a way that access to ‘the
unconscious’ could be facilitated. At the time, I was somewhat ambivalent about
psychoanalysis. Tt felt like its main tenets had substance but there was also a lot of
philosophical noise getting in the way of what I saw as a much more fundamental
problem, namely testing and potentially demonstrating that the basic constructs of
psychoanalysis, such as repression, the ego, and the unconscious mind ‘exist’ and have
substance in both a psychological and biological sense. I felt psychoanalysis needed
to get its act together and better demonstrate these things otherwise it could make
no real scientific progress and would instead remain insular and somewhat
disconnected from mainstream science. I entertained the idea that a drug might exist
that could alter the topography of the mind to aid access to the unconscious and
then I discovered Stanislav Grof's book, Realms of the Human Unconscious:
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Observations from LSD Research, and I thought - here it is! The most logical thing
from there seemed to be to take this to brain imaging and measure what's going on
in the brain as the unconscious mind is accessed under LSD or a similar drug - and
that’s basically the idea I took to David Nutt, then Professor of Psychopharmacology
at the University of Bristol, as a PhD proposal. Although I've never managed to work
on that specific project, I'm a lot closer than I was 12 years ago.

In addition to neuroscience, you studied psychoanalysis. Do you think some of the
hypotheses of psychoanalysis on the human mind are relevant for scientific research?

Yes.

It seems fair to say that you are one of the proponents of neuropsychoanalysis (e.g.,
Carhart-Harris & Friston, 2010).

In a sense, yes.

Some authors (e.g., Ramus, 2013) have worried that the neuropsychoanalytic research
program might be a nonstarter, because it amounts to projecting neuroscientific
discoveries onto psychoanalytic concepts (but not the other way around).

The relationship should be circular to be healthiest. Arguably, psychoanalysis hasn’t
made any discoveries for quite some time though. Perhaps what psychoanalysis had
to tell us, has already been told, and mostly just by a very select number of people
(e.g. Freud, Jung and Klein).

The worry, then, is that in neuropsychoanalysis, neuroscience does inform
psychoanalysis, but psychoanalysis hardly ever informs neuroscience.

[t may inform or even replace cognitive explanations however. I suppose the point
is, psychoanalysis isn't discovering in the same way as neuroscience is, because its
‘discoveries’ were made many years ago, and through observation but not in a
controlled and systematic way (unlike neuroscience).

Sceptics might nonetheless argue that the two domains are not mutually enriching. Do
you think this is true?

Not necessarily. T think psychoanalysis can provide enriching explanations for things
that cognitive psychology and neuroscience struggle with.

In the same line of skepticism, do you agree that only neuroscience (owing to its
scientific research methods) brings new findings on the table?
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Yes, these days only neuroscience brings new findings to the table but because I
believe psychoanalysis can offer a richer (arguably the richest) account of the human
mind and condition, I think it has useful things to say about certain neuroscientific
discoveries. I accept it doesn’t bring anything new but what it brings that is ‘old’ is
still deeply resonant and informative.

Let’s take the example of the ‘discovery’ of the default-mode network (DMN)
for example, around the turn of the millennia. Cognitive neuroscientists have
struggled with this system as they can’t easily identify what its main function is. It
seems to be involved in either too much or nothing specific ac all. Some have even
challenged whether the approach of studying ‘resting-state’ brain activity (the
approach that helped develop the notion of a ‘default-mode’) is really meaningful at
all or even consistent with what cognitive neuroscience is ‘meant to be doing’
(Morcom and Fletcher, 2007). Terms like ‘stimulus independent thought’ been used
in reference to the network and its functioning, which are telling more about the
priorities of cognitive psychology and its behaviorist counterpart than about the
phenomena in question. I think it’'s more interesting to speculate about and endeavor
to sample the nature and content of spontancous cognition, and tools such as
‘experience sampling’ (Csikszentmihalyi and Larson, 1987), psychedelics, and
neuroimaging may prove to be a powerful combination in this respect. True, the
DMN may serve some essential physiological functions (Leech et al., 2014), and
granted, rudimentary prototypes of the adult human DMN may be observable in
lower species (Mantini et al., 2011) and infants (Doria et al., 2010) but laying the
emphasis here secems more about evading the problem than rackling it — and
moreover, these things needn’t be inconsistent with psychoanalytic conceptions of
mind-function - such as the idea that the ego offers a reserve of energy that can be
‘invested’ in ‘objects’ of interest (Carharc-Harris et al., 2008).

‘ If you want to look for ‘the unconscious’in the
brain, you probably needn't look far from the
DMN and particularly its subcortical/paralimbic

components, such as the extended hippocampus. 9

In 2008 (Carhart-Harris et al., 2008) and later in 2010 (Carhart-Harris &
Friston, 2010) and more recently (Carharc-Harris et al., 2014), T proposed that the
defaule-mode network may relate to ‘the ego’ system, as described by Sigmund
Freud. That hypothesis seems to have been quite popular (e.g. the 2010 paper with
Karl Friston has been cited over 250 times) and T still feel relatively comfortable
about having proposed it. All T would want to do now to qualify it, would be to say
that in Freudian theory, in health, ‘the unconscious’ is largely continuous with the
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ego and the ego can contain much that is of ‘the unconscious’, just as the unconscious
contains much of the ego, i.c. they are not so clearly differentiable from cach other
and exist instead, in relative harmony. It is in ill health that the systems are in
conflict. The point I'd like to make here, is that if you want to look for ‘the
unconscious’ in the brain, you probably needn’t look far from the DMN and
particularly its subcortical/paralimbic component/s, such as the extended
hippocampus. If you'd rather stick to cognitive or non-psychoanalytic terms when
talking about these systems, e.g. proposing that the DMN is related to ‘the narrative
self — then that’s fine, I wouldn’c want to argue with that — but at least know that
psychoanalysis has talked about these systems in depth for over a century (Freud,
1927; Freud, Strachey, & Freud, 2001) and may offer a level of explanation that you
might find surprisingly useful and informative. Also, if you're going to judge
psychoanalysis and particularly Freudian theory, judge it directly by going to his

original work and not to interpretations of it.

How do you think psychedelics research can contribute to the search for the neural
correlates of consciousness?

Psychedelics alter ‘consciousness’ in a marked and novel way. Most studies of
consciousness address the problem of consciousness via looking at states of reduced
consciousness, ¢.g. anesthesia, sleep, brain injury and/or illness. Psychedelics do not
really reduce the level of wakefulness or alertness but they do fundamentally alter
the quality of consciousness. Psychedelics can also help motivate a more nuanced
version of the question, ‘what are the neural correlates of consciousness? Because if
you look at that question critically, it’s prectty vague, ie. the definition of
consciousness is pretty vague. The dominant one is ‘consciousness is that which is
lost when we fall into dreamless sleep and recurns when we wake’ but I would
challenge that and say instead that what is lost and returns either side of dreamless
sleep is actually more or less the whole of the mind, and the whole of the mind is not
just consciousness.

What is your general view on the topic of consciousness?

It needs to better define its terms. If the field of ‘consciousness research’ clarified
that the reason we're really interested in consciousness is because we're
wonderstruck about the complex nacure of human consciousness and want to better
understand its basis in the brain, then that would be a good start, because then we
could focus on humans and how they differ from other animals and perhaps realize
that the existence of ‘the ego’ is quite a fundamental difference. After that, we might
realize that rather than aimlessly studying ‘consciousness” and approaching it from
the same old vantage of reduced states of consciousness, we might better focus on
self-consciousness and its neural correlates. A stronger focus on self-consciousness
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and the nature of the self as a system (i.e. ‘the ego’ in psychoanalytic terminology)
would help along the initiative of trying to better understand the brain basis of
human consciousness — and why human consciousness is special. T think the
endeavor to better understand the brain basis of ‘consciousness’ is too vague a
question/problem, and unless I'm missing something (which I may be), I don’t think
it’s going to come to much. It may sound anthropocentric but I think we need to
better admit/acknowledge that the real motivator driving enthusiasm for
‘consciousness research’ is the promise of understanding why and how the human
mind is different to that of other animals — and why/how we can reflect on our own
thought and behavior. I'm actually open to the idea that it is something relatively
recently learned or acquired though, as was argued by Julian Jaynes (1990). Jaynes’
stuff about the breakdown of hemispheric separation, I'm less convinced about
however, but the idea that (reflective) consciousness is a relatively recent acquisition
of the human mind, is a fascinating one — and has some intuitive appeal.

Do you endorse any of the following approaches to consciousness: a topological
approach (claiming that there is an area of consciousness), an electrophysiological
approach (claiming that consciousness consists of a specific rhythm of neural activity),
or areticular approach (claiming that consciousness consists of a specific connectivity
between and within networks)?

If any of those, it would be the last one, but like I said, T think you need to start with
a clearer definition of what the problem is, i.c. ‘what is consciousness”? Are we
talking about the reflective capacity of healthy adult humans? If yes, then I vote for
focusing on the DMN and how it interacts with the rest of the brain. DMN-
parahippocampal interactions are of particular interest to me in this regard. I
wouldn’t want to say that the DMN as an object in isolation is consciousness or
indeed ‘the ego’, but I would advise that we study its behavior, and how it develops,
how its constituent parts combine to form a gestalt — and how this gestalt interacts
with others in the brain, and how the interaction of these gestalts relates to
subjective phenomena that we feel and can (mostly) be conscious of, and report.

How do you interpret the seeming discrepancy between Vollenweider et al.’s study
(1997) and your own study (Carhart-Harris et al., 2012) regarding the effect of
psilocybin on frontal cortex activity?

This is covered in our more recent PNAS paper on LSD (Carhart-Harris et al., 2016).

In your seminal paper you pinpoint the difference in recording techniques (PET vs.
fMRI) as possibly explaining why one observes such a discrepancy between your
findings and Vollenweider’s: “this discrepancy relates to the fact that the radiotracer
used to measure glucose metabolism (18F-fluorodeoxyglucose) has along half-life (110
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min). Thus, the effects of psilocybin, as measured by PET, are over much greater
timescales than indexed by our fMRI| measures” (Carhart-Harris et al. 2012, p. 2141).
This hypothesis is corroborated by arecent fMRI study of ayahuasca which also detects
adecrease in frontal activity (Palhano-Fontes et al., 2015).

Not really, as that mPFC decrease was task-related I think. A team working at Kings
College London replicated our arterial spin labeled (ASL) intravenous psilocybin
study and found decreased blood flow however. As T say in the 2016 PNAS paper, 1
think the discrepancy is due to the methods. Unless you are au fait with the methods,
it’s casy to think brain imaging literally reads-out ‘brain activity’, but that isn’t at all
the case. The process of recording to analysis to brain images, involves a number of
assumptions, e.g. people often assume that the BOLD signal of fMRI is measuring
brain activity and similarly that the ASL signal represents brain activity — but that’s
not always the case. For example, a direct vascular action of a drug can interfere with
the BOLD and ASL signal and give you a read-out that you misinterpret as being a
change in ‘brain activity. I think in the case of the cerebral blood flow (CBF)
reductions that have been seen with intravenous psilocybin, it may represent an
initial vasoconstriction in the brain burt it could also represent an initial change
(reduction) in brain activity (when I say ‘brain activity’, I really mean neuronal
activity). The overlap between location of the CBF reductions and changes in
oscillatory power seen with intravenous psilocybin and MEG was quite remarkable
however (Muthukumaraswamy et al., 2013) — and importantly, the latter is a much
more reliable and direct measure of brain activity. Basically, if you want this matter
to be comprehensively resolved, you need to do a bit more work, perhaps in animals,
looking at vascular action of intravenous psilocybin. But I'm not sure it’s a problem
that is that important to worry about however, as the field has moved on, as have
our techniques, and we're now using better measures that more directly sample
neuronal activity, and these are yielding reliable results across drugs and study
teams. [ would basically advise someone worried about this matter, not to worry, as
consistent principles about the acute action of psychedelics on the brain are
emerging and will be shown to be quite reliable. Our 2016 PNAS paper on LSD in
the most comprehensive in the sense. In brief, look to the present and future for the
answer/s.

Increased PFC metabolism is not a good
explanation for how psychedelics work
to produce their characteristic effects. ’9
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In addition to the recording technique, do you think that the mode of administration
could also explain the discrepancy: i.e., oral administration in Vollenweider’s study vs.
intravenous administration in your own?

Possibly. T feel pretty confident that increased PFC metabolism is not a good
explanation for how psychedelics work in the human brain to produce their
characteristic psychological effects however.

On a related note, what are the potential limitations of fMRI imaging to study
psychedelics? More generally, what are the benefits and downsides of each available
monitoring techniques to study the activity of the brain on psychedelics?

fMRI doesn’t measure brain activity directly. Psychedelics may well have a direct
vascular action and this could confound interpretations of some fMRI findings with
psychedelics, such as CBF measures. Fludeoxyglucose PET has very poor to no
temporal resolution and so provides little/no information about brain dynamics.
Simultaneous EEG-fMRI is an important way forward and we're embracing that.
Other techniques will likely also emerge in time. For example, the temporal
resolution of fMRI is improving — something we might also try to make the most of.
Dynamic EEG-fMRI measures twinned with experience sampling may be a powerful
way forward. Similarly, decoding methods could prove useful.

Psychedelics researchers have emphasized the importance of set and setting, that is
the participant’s state of mind and environment when the drug is administered. How do
you think set and setting could be modeled and controlled with more precision within
experimental studies, given the influence they have on the participant's experience?

It's a challenge because you want to test ‘set and setting’ as variables but you also
want to maintain safety and certain ethical standards. Music offers a good means of
modulating ‘setting’ and ‘set’ requires that we sample ‘where people are at’
psychologically prior to the trip itself. This hasn’t really been done properly yet — at
least by us. You could also try and manipulate expectations to manipulate set — and
[ suppose we've done that to an extent when looking at suggestibility — but far more

work could and should be done here.

What are the difficulties of gathering reliable data about the subjective effects of
psychedelics, and how can they be overcome?

Reports are given in retrospect and so can be unreliable and sensitive to biases.
Subjective reports are difficult to obtain in real time however, as collecting them
will affect the experience and also language skills may be impaired under a potent
drug. One potential solution is ‘experience sampling’. I'm quite keen to incorporate
this into our work. I'm also aware of more sophisticated interviewing techniques
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that are being developed - which may be particularly useful. Video and audio
recording of sessions and interviews would also be useful.

In order to chart the neurophenomenology of psychedelic experience, the
guestionnaires you use resort to concepts such as “looking strange” or “having a
supernatural quality” and correlations are subsequently made between subjective
reports (the feeling that an experience was strange or supernatural) and
neurophysiological data (a certain pattern of neural activity). Now, concepts such as
that of strangeness or supernaturalness are notoriously ambiguous and likely to be
interpreted in various ways by subjects. Thus, when correlations are made between
subjective reports and neural patterns, what is being correlated may be extremely
different in one case and in another.

To elaborate a little on the example of supernaturalness, it has been shown that this
property is variably ascribed (depending on one’s personality, one’s culture and one’s
level of expertise) to experiences characterized as: (i) being highly fluent, (ii) being
highly disfluent, (iii) being sensorially vivid, (iv) being numinous, (v) being non-dual, (vi)
featuring extraordinary beings, (vii) involving a loss of the sense of agency, etc. (see for
example: Shanon, 2002; Taves, 2009; Laughlin, 2011; Luhrmann, 2012; Halloy, 2015).
This diversity of meanings lying behind the concept of supernaturalness is highly
problematic.

Do you think when they are dealing with such polysemous words, neuroscientists
should finesse the concepts they use in their questionnaires by consulting
anthropologists and phenomenologists who have extensively studied the underlying
polysemy of these terms?

I do think we need to better define our terms, yes. Words are certainly vulnerable
to interpretation and biases, but language is a difficult prison-house to escape from,
however you might try. Words that are especially vulnerable to different
interpretations can be problematic and if you want them to be interpreted in a
particular way, then you could provide participants with some kind of briefing
about what is meant by the term/s in question but then that could bias/prime people
to see things ‘how you want them to see things’, thus causing a confirmation bias.

¢ Words are certainly vulnerable to
interpretation and biases, but language is
a difficult prison-house to escape from. ’
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You have investigated a phenomenon known as drug-induced ego dissolution (DIED),
which is usually described as a breakdown of one’s ‘sense of self’ and a feeling of unity
with one’s environment (Lebedev et al., 2015). You have suggested that DIED might be
explained as a breakdown of the so-called narrative self, that is the network of beliefs,
thoughts and autobiographical memories associated with being the particular person
one self-identifies with. This is consistent with subjects reporting feeling as if they were
not a person anymore when undergoing DIED during psychedelics use. However, there
is room for debate about whether DIED is merely a disruption of the narrative self, and
not also of lower-level self-specifying processes, related to the so-called « minimal » or
« bodily » self. There is a long tradition in philosophy of discussing the idea of the
minimal self (also called « sense of mineness ») as the pre-reflective, nonconceptual
feature of consciousness in virtue of which my experiences feel mine (Zahavi, 2014).
This notion has also come under investigation in cognitive science and psychiatry.
According to neurocognitive accounts of the minimal self, especially in a predictive
coding framework, it is crucially linked to multisensory integration (particularly of
visuotactile and vestibular input), interoception and homeostatic regulation (Christoff
et al, 2011; Limanowski & Blankenburg, 2013; Apps & Tsakiris, 2014). From a
phenomenological point of view, it might be reducible to body ownership, self-location,
and the experienced direction of the first-person perspective (Blanke & Metzinger,
2009). The minimal self does not depend on high level cognitive processes such as self-
related beliefs and first-person thoughts, but rather on low-level bodily/perceptual
processes. In this framework, the minimal self is a necessary condition for reflective
self-consciousness (self-related thoughts), which in turns enables self-related beliefs
(narrative self). If this is right, one could expect the narrative self to break down if the
minimal self is disrupted, and this is indeed what appears to be the case to some extent
in schizophrenia.

The idea that DIED is primarily a disruption of the minimal self seems consistent with
the fact that classical psychedelics induce hallucinations and not delusions. In a
predictive coding framework, given that drug-induced hallucinations presumably stem
from impaired bottom-up processing coupled with relatively preserved top-down
processing, it seems reasonable to expect excessive prediction error signaling to yield
aberrant predictions and a disruption of multisensory integration, ultimately leading to
the breakdown of the minimal self. In other words, DIED would primarily be about a
perceptual/bodily anomalous processing that leads to the feeling to being selfless,
rather than a cognitive anomaly leading to delusions impairing self-narratives.

Do you think that such an account of DIED has any plausibility? How might further
studies bear on this debate?

ALIUS Bulletinn®1 (2017) aliusresearch.org/bulletin



R. Carhart-Harris - Psychedelics and Consciousness 10

The ego, in the Freudian sense, incorporates the narrative and bodily self. 1
understand the differences between these different aspects of ‘self’ but I'm not sure
how important it is that we chop them up in order to understand DIED. I tend to
think when people rate DIED they are recognizing that it is ‘the ego’ in the Freudian
sense that is compromised, i.c. the self as a system. Generally speaking, the way people
understand and use the term ‘the ego’ in everyday parlance, is more or less consistent
with Freud’s account of it. Our ego-dissolution inventory puts emphasis on reduced
‘self-importance’ and a sense of connectedness or oneness (e.g. to self, others and
nature), which naturally accompanies DIED. I suppose what's happening is that
boundaries necessary for the existence of the ego, breakdown and the sense of
connectedness is the inevitable result. People can fight DIED but then they won't
feel the connectedness.

¢ .
| tend to think when people rate DIED
they are recognizing that it is ‘the ego’in
the Freudian sense that is compromised. 99

The DMN is usually associated with mind-wandering, self-reflection and introspection
while the Task Positive Network (TPN) is associated with the orientation of the mind
towards the external world. Elaborating on this distinction, you notice that these two
networks are anti-correlated in order to guarantee the functionally important
distinction between the internal world and the external one. Now, with your colleagues,
you have shown that the DMN/TPN anti-correlation is significantly decreased after
psilocybin intake. You have proposed that the diminution of the orthogonality between
the DMN and the TPN was a very plausible explanation as to why psychedelic
experiences are characterized by a “collapse of dualities” and by the “disturbance in
one’s sense of self, and particularly one’s sense of existing apart from one's
environment” (Carhart-Harris et al., 2014, p. 16). Your proposal seems very intuitive
indeed: if the DMN and the TPN stop being strongly anti-correlated this should result
in a loss of neat distinction between the internal and the external.

However, there is good evidence suggesting that the loss of the internal/external
dichotomy is to be explained by something different from the disturbance of the
DMN/TPN anti-correlation. Indeed, the “collapse of dualities” and the “disturbance in
one’s sense of self” seem to characterize the phenomenology of both psilocybin-
induced experiences and ayahuasca-induced ones. Now, given that ayahuasca
experiences also involve some confusion between the internal and the external, we
would expect tofind aclear decrease of the DMN/TPN anti-correlation after ayahuasca
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intake. Remarkably enough, this doesn't seem to be the case (Palhano-Fontes et al.,
2015). How do you interpret these findings?

The specifics of the data processing and statistical thresholds can explain Palhano-
Fontes’s alleged negative result. If you look closer at the method they used however,

I think they did find this effect (i.e. reduced DMN-TPN orthogonality) — and I'm

very confident others will in the future.

Do you think that it can still be maintained that the loss of a clear dichotomy between
the internal and the external is to be explained by the decrease of the DMN/TPN anti-
correlation?

Yes. Although we don’t need to be too specific about the TPN, as there are a few
“TPNs”. “Task positive network” is a bit of a vague term for a network to be honest.

On a more methodological note, there has been some intense debate as to whether
regressing out the global signal is a sound way of measuring anti-correlation between
networks (Fox et al., 2009; Murphy et al., 2009). If regressing out the global signal turns
out not to be valid, then the DMN/TPN anti-correlation could simply be an artefact.
What is your take on this methodological issue?

We did our most recent analysis (PNAS 2016) with and without global signal
regression and found the same result. This is discussed in our paper. You just have
to be careful about the terms you use and, for example, go with “orthogonality”
instead of “anti-correlation”. I think this is discussed in Leor Roseman’s Human Brain

Mapping paper (2016).

In your 2014 Frontiers paper you sketch a general model of Altered States of
Consciousness (ASCs) which aims at theorizing not only psychedelic states but more
broadly any kind of altered or anomalous state (such as psychosis, coma, dreaming, etc.).
Your proposal is that entropy is a spectrum which can take different values: for
example, early psychosis is characterized by high entropy whereas coma or sedation
are characterized by low entropy. Your model is also based on another dimension: that
of criticality (i.e., the ability of the brain to reach certain critical thresholds beyond
which new complex properties emerge, notably through cascade-like processes) (e.g.,
Beggs & Plenz, 2003; Chialvo, Balenzuela, & Fraiman, 2008). Interestingly, in your
model, you defend the view that entropy and criticality are closely correlated: the
highest the entropy, the highest the criticality; conversely, the lowest the entropy, the
lowest the criticality.

Did I say that? Criticality is just one thing, i.c. it’s a critical point, so you can’t really
have low or high criticality — but you can be above or below it. Being super-critical,
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in the sense of being above a critical point, would be most consistent with a more
entropic (random) state.

Don’t you think that there are cases in which entropy can vary independently of
criticality? For example, it has been proposed that certain altered states can involve
plenty of prediction errors while the weight (or the accuracy) ascribed to these
predictions errors remains abnormally low; conversely, predictions errors can be low
while the accuracy ascribed to these limited predictions errors is very high. As Fletcher
and Frith put it, “a relatively small prediction error might be given undue weight (if the
uncertainty is underestimated), leading to a false inference. Alternatively, excessive
noise might dilute the effects of even a large prediction-error signal, leading to a
reluctance to accept an inference as adequately explaining the input.” (Fletcher & Frith
2009, p. 55) Let’s take the example of a state characterized by high prediction errors
and low accuracy. In such a case, priors couldn’t be revised and updated as they should
and they would end up being abnormally steady (e.g., Fletcher & Frith, 2009; Adams,
Brown, & Friston, 2015). The brain would thus combine both high entropy (there are
plenty of prediction errors) and sub-criticality (high-level mental states are not
malleable). This seems to contradict the idea that high entropy and high criticality
always go hand in hand.

They don’t, as you can’t have high criticality, but you have “super-criticality” — and
generally speaking, though perhaps not absolutely, super-criticality would be
consistent with high entropy.

In your work, you have occasionally pondered upon what your findings suggest as to
what the broad structure of the brainis. You have notably advanced that two models of
the brain can shed very interesting light on psychedelics: the “free-energy principle” put
forth by Karl Friston (2010; 2006) and the “reducing valve” model proposed by Aldous
Huxley (1954). In your seminal study you seem to suggest that these two models are in
fact almost identical (Carhart-Harris et al. 2012, p. 2142).

Huxley’s model was explicitly inspired by Charlie D. Broad (1953, chap. 1), and Broad
himself borrowed the “reducing valve” metaphor from Henri Bergson (1994 [1896]).
Now, if we look at it closely enough, the model endorsed by Bergson, Broad and Huxley
is arguably quite different from that defended by Friston. Bergson'’s key idea is that the
default state of the brain is that of being overwhelmed by sensory data coming from the
world; the brain’s function is thus to diminish the amount of sensory data reaching
consciousness. This view straightforwardly contradicts Kant's transcendental idealism:
by and large, Kant says that the data coming from the world are poor and that the brain
later enrich them; on the contrary, Huxley, Broad and Bergson claim that the data
coming from the world are too rich to be processed by a normal brain and that the brain
is precisely there to filter the massive surge of data coming from the world.
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In this regard, Friston’s model seems to fundamentally differ from that advanced by
Bergson and his followers. The free-energy and predictive coding framework has it that
prediction comes first and prediction errors (sensory data coming from the world)
come next to rectify and update top-down predictions. While in Bergson’s model the
brainis simply a filter which cannot by itself generate any conscious representation (the
richness of representations is to be found in the world), in Friston’s model, the brain is
notoriously able to generate conscious representation and it is even able to do so
before getting any sensory feedback. In other words, the free-energy and predictive
view contends that the role of the world is corrective and that the role of the brain is
constitutive whereas Bergson, Broad and Huxley hold exactly the opposite view: for
them, the world is constitutive and the brain is simply corrective.

Do you agree with the distinctions drawn here between Bergson’s model and Friston’s
model? Five years after your seminal study, do you tend to think that the “reducing
valve” model provides the best account of psychedelics or that the “predictive” model
does a better job?

Friston is a leading contemporary neuroscientist whose free-energy principle is an
elegant, empirically—informed model of how the brain works. Huxley was a brilliant
author and philosopher but not a neuroscientist. The reducing valve idea is quite
nice as a metaphor but I think people take it too literally and sometimes even want
to use it in a sort of pseudo-scientific way, to suggest that there is a filter that stops
us seeing what's really “out-there” in a matrix-esque kind of way.

If the metaphor is useful however, it’s useful because it proposes that “the brain,
in main, is eliminative rather than productive”. That idea is consistent with the free-
energy principle because top-down inferences work to explain bottom-up sensory
information — so there’s some functional suppression going on but suppression in
the sense of predictive processing. Basically, I wouldn’t worry too much about
Bergson, Broad and Huxley or indeed Kant when it comes to a contemporary
account of how the brain works. It’s best to see where the field is now, and Friston’s
free-energy model is one of the best the field has.

In your opinion, what are the next steps for psychedelics research?

There’s so much but better predicting response to the psychedelics is a good example
of one potentially fruicful area.
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