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In search of the meaning of life

... What is the meaning of life? That was all--a 
simple question; one that tended to close in on one 
with years, the great revelation had never come. 
The great revelation perhaps never did come. 
Instead, there were little daily miracles, illuminations, 
matches struck unexpectedly in the dark; here was 
one.

Virginia Woolf: To the Lighthouse (1927)

“

“”
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Dame Antonia S Byatt (1936-2023)

Erasmus prize: Into the writer’s brain
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Key ingredients of joy and thriving

Aristotle’s radical idea:
Hedonia

▫ Pleasure (hēdús, sweet taste of honey)
▫ Essential for survival: food, sex & social

Eudaimonia
▫ A life well-lived, embedded in meaningful values, together 

with a sense of engagement
▫ Subtle and complex – lack of well-being in mental health is 

devastating
▫ Difficult to reliable induce and measure but social, music, 

meditation & psychedelics may offer new avenues

Kringelbach & Berridge (2010)
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Brain anatomy is hierarchical

Mesulam (1998) Brain

But how is hierarchy orchestrated?

… here be dragons
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Annie Cattrell
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Hedonia: Research objectives

... in order to more effectively treat affective 
disorders, we need to develop a better 
understanding of hedonic processing in the 
human brain

“

“”
Pleasure is at the heart of what makes us human, but at the same time it is 
also one of the most important factors keeping us from staying healthy. 

Understanding the underlying brain mechanisms of pleasure can help us 
better treat anhedonia which is a common problem of affective disorders.
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A story of pleasure cycles

• Prediction and meta-stable cycles and networks 
• Brain needs to optim ize resource allocation for survival
• Individuals are limited in number of concurrent behaviours
• Rewards are motivational magnets to initiate, sustain and switch state
� Pleasure cycle is essential to the necessary decision making

Berridge & Kringelbach (2014) Neuron

Kent Berridge
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Pleasure-elicited reactions
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Dimmer switches in pleasure engine

Opioid mu agonist: DAMGO microinjections 
in Nucleus Accumbens (shell)

Positive affect
(reward)

‘wanting’ (Incentive salience)

‘liking’ (Hedonic impact)
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Many different pleasures – one system

Food

Drugs Gambling

Social

Berridge and Kringelbach (2015) Neuron
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Collaborating hedonic hotspots
Berridge and Kringelbach (2015) Neuron

Roger Crisp
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Vision for Centre

� The Centre convenes and fosters an interdisciplinary team of 
neuroscientists, philosophers, psychologists, social scientists, 
physicists, biologists, musicians, anthropologists and artists

� The collaborative goal is to clarify underlying psychological, cultural and 
philosophical issues and connect these discussions to investigation of 
the neural mechanisms of meaningful, flourishing brain states

� The research uses precise neuroscientific paradigms as well 
philosophical and psychological analyses in collaboration with 
international partners
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FLOURISHING: What makes humans unique
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Emergence of meaning-making

� "Meaning exists when an object/event brings something 
to mind other than the object/event itself”

A.D. Patel (2006)
� Meaning can emerge from many things, including
• Sensorium : Proust’s Madeleine & sharing food
• Nurturance : Parenting is highly meaningful
• Music : Improvisation is reproducible flow 
• Psychedelics : Described by people as among their 

five most meaningful experiences
• Meditation : A route to deep insights, and for 

example protective of depression relapse
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Centre Advisory board

20

Centre Team

T im  F lach L izz ie  BurnsM ilto n  M erm ikid is A nn ie  Cattrell

Centre Artists-in-Residence
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Tim Flach
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Subathra
Subramaniam
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Orchestration of hierarchy

Perceptual systems (PRESENT)
Long-term memory (PAST)
Evaluative systems (VALUE)
Attentional systems (FOCUSING)

Dehaene et al. (1998) PNAS; Dehaene & Changeux (2014) NeuronBaars (1989)
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Deco, Vidaurre & Kringelbach (2021) Nature Human Behaviour

Discovering brain orchestration with 
information theory
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Slow brain but distributed network dynamics

The human brain is very slow, taking 10-20ms between neurons, with:
Non-trivial connection topologies, non-linear coupling, transmission delays, 
weighted coupling strengths and heterogeneity

So how can the brain ensure time-critical survival?

Whole-brain imaging of neuronal activity in a larval zebrafish (Keller & Ahrens, Neuron 2015)
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Causal whole-brain modelling
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Identifying hierarchy directly in the brain
Deco, Vidaurre & Kringelbach (2021) Nature Human Behaviour
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Orchestrating consciousness

Perceptual systems (PRESENT)
Long-term memory (PAST)
Evaluative systems (VALUE)
Attentional systems (FOCUSING)

Deco, Vidaurre & Kringelbach (2021) Nature Human Behaviour
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Discovering brain orchestration

� Information theory is gold standard
▫ But needs large (>1,000) datasets with long 

timeseries
� Thermodynamic theory

▫ Proven on small (~20) datasets
▫ Successfully captures hierarchical dynamic change

� Turbulence theory
▫ Proven on small (~20) datasets
▫ Successfully captures fast hierarchical dynamics
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Thermodynamics can 
reveal hierarchy in 
physical systems

• “How does the living organism avoid 
decay? ... By eating, drinking, 
breathing and ... assim ilating. The 
technical term is metabolism” 
(“What is Life?”, Schrödinger, 1943)

• The avoidance of decay thus 
requires non-equilibrium 
interactions with the complex 
environment

• The brain is at the heart of the 
asymmetry in hierarchy, ’breaking of 
the detailed balance’. 

Erwin Schrödinger (1887-1961, Nobel prize 1933)
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Intuitions for the arrow of time

Non-reversible Reversible
Forward

Time-reversal of backward trajectory

Forward

Time-reversal of backward trajectory

Deco ... & Kringelbach (2022) Network Neuroscience
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Arrow of time in physics

Arthur EddingtonRudolph Clausius Sadi Carnot

<W> >= △F

Deco ... & Kringelbach (2022) Network Neuroscience; Seif et al (2021) Nature Physics

34

Transient role of prefrontal cortex 
Kringelbach & Deco (2024) Current Opinion in Behavioural Science. Deco ... & Kringelbach (2022) Progress in Neurobiology
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2016

2017

2018

2019

Director Peter Vuust
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State-of-the-art music in the brain

Vuust, Heggli, Friston & Kringelbach (2022) Nature Reviews Neuroscience
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Dance and music are one
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Patricia Da Mota

Henrique Fernandes

Teresa Queiroga 

Jazz improvisation
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Whole-brain dynamics of improvisation

41

Drivers of improvisation
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Music hierarchy on faster timescales

Bonetti,… & Kringelbach (2024) Nature Communications

Leonardo Bonetti
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Meaning-making and thriving
“Meaning exists when an object/event brings 
something to mind other than the object/event itself” 

(Patel, 2006)

Mechanistic understanding of 
hierarchical orchestration in 
health and breakdown in disease

Aim
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A leading hierarchical hypothesis

REBUS and ANARCHIC brain hypothesis
Psychedelics work by modifying the brain’s hierarchical 
processing in a dose-dependent manner 

 (Carhart-Harris and Friston, 2019)

Robin Carhart-Harris Karl Friston
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Flatter hierarchy for psychedelics
Deco … & Kringelbach (2024) in review
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Effects of Ayahuasca Ingestion and Music
on Changes in Hierarchy of Brain 
Dynamics among Santo Daime

Collaboration with Prof Jan Raemaekers (Maastricht)

Katarina Jerotic
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Psychedelia
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Is music just for humans?

Andrea Ravignani
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Conclusions

� Flourishing brain states can now be identified
� Flourishing requires a working hedonia system
� Whole-brain modelling of neuroimaging of many types 

of flourishing states can identify causal networks
� Triangulation can serve as a target constellation for 

rebalancing the brain in disease
� This may help develop new treatments including 

behavioural treatments and music
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http://empathymuseum.com Clare Patey
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https://drive.google.com/drive/u/1/folders/1JWsoo1nRKnmdN-YZ5X0cdl__uVFnJu-y 1/1

Intermuseus, our partners in Brazil opened the Brazilian version of 
A Mile in My Shoes complete with shoebox at a new site in the 
gardens of Casa das Rosas, a public cultural centre at Avenida 
Paulista. This is a collection of 40 stories in Portuguese.

São Paulo, Brazil 27th August – 25th September 2022
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Research funded by
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