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Consciousness & the Brain: John Searle at TEDxCERN

https://www.youtube.com/watch?v=j_OPQgPIdKg

https://www.youtube.com/watch?v=j_OPQgPIdKg


Deep HyperRealism:

• Hyper is real

• Hyper is deep

To get deeper into the brain 
one needs to reach higher

The main idea of the lecture:



Current situation

₋ A burst of neuroscience research

₋ Leads to huge amount of data

₋ Is accompanied by lack of understanding

₋ And a desperate need of fundamental brain theory (FBT)

Theoretical physics and mathematics of the brain



The MAIN problem for FBT

“More is different”
Philip Anderson (1972)



Attempts
(from training in physics)

Chapter 1. 
The Physical Basis of Consciousness

“A Tentative Answer
I would summarize my general 
hypothesis thus: consciousness is 
associated with the learning of the 
living substance.”



"You, your joys and your sorrows, your 

memories and your ambitions, your sense of 

personal identity and free will, are in fact no 

more than the behavior of a vast assembly of 

nerve cells and their associated molecules. As 

Lewis Carroll's Alice might have phrased it: 

"you're nothing but a pack of neurons." 

F. Crick “The Astonishing Hypothesis”, 1993

Attempts
(from training in physics)



Orchestrated objective reduction 

(Orch OR) theory
(R. Penrose and S. Hameroff)

Consciousness is based on non-computable 

quantum processing performed by qubits 

formed collectively on cellular microtubules, a 

process significantly amplified in the neurons.

Attempts
(from training in physics)



Integrated information theory

“IIT postulates that conscious experience is a 

fundamental aspect of reality and is identical to 

a particular type of information—integrated 

information. ..Tononi’s theory offers a scientific, 

constructive, predictive and mathematically 

precise form of panpsychism for the 21st 

century. It is a gigantic step in the final 

resolution of the ancient mind-body problem.” 

Christof Koch

Attempts
(from training in physics)



CURRENT KNOWLEDGE

• Brain facts

• MAIN facts –
Mind-brAIN facts



Brain facts



“To understand the functioning of a network, one must know its 
elements and their interconnections. The purpose of this article is to 
discuss research strategies aimed at a comprehensive structural 
description of the network of elements and connections forming the 
human brain. We propose to call this dataset the human “connectome”.”

Sporns et al., (2005), ”The Human Connectome, a 
structural description of the human brain”

Any brain is connectome
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Small world networks







“In any field find the most 
unusual fact and then 
explore it”

J.A. Wheeler

MAIN facts



MAIN facts

“In any field find the most unusual fact and then explore it”
J.A. Wheeler



Deep HyperRealism:

• Hyper is real

• Hyper is deep



"My notion would be, that anything which possesses any 

sort of power to affect another, or to be affected by 

another, if only for a single moment, however trifling the 
cause and however slight the effect, has real existence; 
and I hold that the definition of being is simply power.“

Plato “Sophist”

What is ‘real’?

Anything that possess cause-effect power (CEP) 



What is ‘real’?



Initial research programs on neuronal bases of 

human mind

Natalia Bekhtereva in the Laboratory of human neurophysiology (1968)



From Quiroga et al., 2009

Implantation sites 

in the patient brain



“Bill Clinton neuron"

Kreiman et al., Proc Natl Acad Sci U S A. 2002. 99(12):8378-83.

Cognitive specialization of neurons in the human brain



“Saddam Hussein neuron"

Kreiman et al., Proc Natl Acad Sci U S A. 2002. 99(12):8378-83.

Cognitive specialization of neurons in the human brain



From: R.Q. Quiroga (2012) Nat.Rev. Neurosci

“Luke Skywalker neuron"

Cognitive specialization of neurons in the human brain



“Jennifer Aniston neuron"

Quiroga et al., Nature. 2005. 435 (7045) 1102-7

J. Aniston alone
J. Aniston with a 
Husband – Brad Pitt

Cognitive specialization of neurons in the human brain



Quiroga et al., Nature. 2005. 435 (7045) 1102-7
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Cognitive specialization of neurons in the human brain



Cognitive specialization of neurons in the human brain



• It is extremely difficult to study these processes in the human brain.

V.B.Shvyrkov, "Systems determination of neuronal activity during behavior" 

Adv.Physiol.Sci, 14 (1983) 1-27.

• However, similar phenomena exists in the animal brain.

Cognitive specialization of neurons in the animal brain



Averkin et al., 2002



In vivo imaging of cognitively indexed neurons

Two-photon 
microscopy

Fiber-optic 
microscopy



Two-photon imaging of responses of cognitively indexed neurons

A.Gruzdeva et al. unpublished

Two-photon imaging of Fos-GFP neuronal activity after repeated 
learning and retrieval episodes 







What is brain?

Tissue Network Hypernetwork

Yesterday Today Tomorrow







Thank you for attention!


