
 

 

 

 

 

 

Quanto vale una buona parola... 
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Perció, come dobbiamo esattamente renderci conto

delle cose celesti, in qual modo avvengano i moti

del sole e della luna, e per qual forza si svolga ogni cosa

in terra, cośı e in primo luogo dobbiamo vedere con sagace ragionare

di che sian fatte l’anima e la natura dell’animo,

................

(Lucrezio, De rerum Natura, L.I)



 

 

Schrödinger, What is life? ~1944 

 

 

 

 

“regularities only in the average” (p. 78), emerging from the statistical 

mechanisms is not enough to explain the 

enigmatic biological stability (p. 47). 

 

 

 

He was stressing that the attempt to explain the biological functional 

stability in terms of the regularities of statistical origin would be the 

classical physicist’s expectation’ that far from being trivial, is wrong (p. 19). 



 

 

 

“the division problem of the world into parts to which an 

individual existence can be attributed” (Haag, 1996, p. 1469) 

 
The ontological prejudice 

 

“the ingenuous vision of the world” 

(Ernst Cassirer, The Problem of Knowledge, 1919). 

 

 

Coherent states: 

infinitely many particles sharing the same phase 

 

(Klauder, Glauber, Sudarshan,…1963…; ~~ Schrödinger, 1926) 
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AbstrAct

Background: Our cells produce acoustic vibra-

tions that may inform us of their state of health 

or disease. Music and voice, through the diffusive 

power of sound, permeate our body. Stem cells 

reside in all body tissues, orchestrating tissue re-

pair throughout life. Can the sound of music and 

words affect human stem cells? This fascinating 

question has been the conductive theme of “Cell 

Melodies”, a world premier live experiment or-

ganized November 7th-9th, 2016 in Bologna, Italy, 

by VID art|science, an international movement 

of Artists and Scientists (www.vidartscience.org), 

and cured by Carlo Ventura, Professor of Mo-

lecular Biology and stem cell scientist at the Uni-

versity of Bologna, with Julia von Stietencron, 

Art Director of VID art|science.

Materials and Methods: On the scene, to-

gether with Milford Graves, a famous Jazz 

drummer based in New York, and Alessandro 

Bergonzoni, a renowned theater actor, there 

were human adipose-derived stem cells on the 

stage of a microscope equipped with a multi-

spectral imaging (MSI) system. MSI allows in-

formation collection and processing across the 

electromagnetic spectrum (light), and was used 

to detect the electromagnetic emission spectra 

produced by stem cells in response to the sound 

patterns generated by the Artists. MSI data 

were projected onto a screen and made visible 

to the Audience. 

Results: Different MSI patterns were gener-

ated by stem cells in response to different sound 

spectra produced by the Musician, whose per-

formance sinks roots in the ancestral rhythms 

and sounds from Africa and Latin America, 

using the heartbeat as the beginning of every 

possible pace.

MSI also revealed that stem cell emission 

spectra remarkably changed during the Actor’s 

performance, varying upon sound emission pat-

terning created by his dialog. 

Conclusions: For the irst time, we provided 
evidence that human stem cells are able to re-

spond with different vibrational signatures to 

the sound generated by Artists in the form of 

music or voice dialog in live performances. 

Future experiments are warranted to reveal 

whether the observed cellular responses may be 

associated with changes in gene/protein expres-

sion and signaling pathways, being of relevance 

for human stem cell homeostasis.

IntroductIon

In today’s technological age the increasing 
use of wireless technologies, Internet and mo-
bile phones has made us more and more em-
bedded within a world of physical signaling and 
informational processing. We are also becoming 
progressively aware of the vibratory nature of 
the Universe: quantum-scale objects, for example, 
are described in terms of particles and waves in 
quantum mechanics, and the wave-particle duality 
is exploited in electron microscopy and neutron 
diffraction. Compelling evidence is now showing 
that our cells are able to communicate through 
near-infrared light emission1,2, and can generate 
both electromagnetic signals3-5 and mechanical/
acoustic vibrations6-9. 

Even at the cellular and molecular level, Life 
is shaped through recurrent rhythms. By using an 
instrumentation designed ad hoc to pump elec-
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Abstract: Stress appears to be the basis of many diseases, especially myocardial infarction. Events
are not objectively “stressful” but what is central is how the individual structures the experience
he is facing: the thoughts he produces about an event put him under stress. This cognitive process
could be revealed by language (words and structure). We followed 90 patients with ischemic heart
disease and 30 healthy volunteers, after having taught them the Relaxation Response (RR) as part of
a 4-day Rational–Emotional–Education intervention. We analyzed with the Linguistic Inquiry and
Word Count software the words that the subjects used across the study following the progression of
blood galectin-3 (inflammation marker) and malondialdehyde (oxidative stress marker). During the
follow-up, we confirmed an acute and chronic decrease in the markers of inflammation and oxidative
stress already highlighted in our previous studies together with a significant change in the use of
language by the subjects of the RR groups. Our results and the precise design of our study would
seem to suggest the existence of an intimate relationship and regulatory action by cognitive processes
(recognizable by the type of language used) on some molecular processes in the human body.

Keywords: stress; cognition; relaxation response; meditation; dissipative quantum model of brain;
language; Rational–Emotional–Education

1. Introduction

Stress appears to be the basis of many diseases [1]. Although a stress condition is undoubtedly
linked to triggering events, the link between “stress” and “events” does not seem to be causal,
nor necessary, nor sufficient. Different people, facing the same situation, respond differently on a
psycho-emotional and behavioral level. But even one single person, in the course of a lifetime, can face
the same situation or experience the same problem differently.

In the same way, the stress reaction is independent of the presence of pathologic psychological
comorbidities [2].

Central is how the individual, consciously or not, structures the experience he is facing [3]: the
thoughts he produces about that event put him under stress [4,5]. The subject reacts to the perceptual
inputs through the brain’s action-perception cycle and his emotions and behaviors are generated [6].

Entropy 2020, 22, 818; doi:10.3390/e22080818 www.mdpi.com/journal/entropy

http://www.mdpi.com/journal/entropy
http://www.mdpi.com
https://orcid.org/0000-0003-1406-6281
https://orcid.org/0000-0003-4828-7875
https://orcid.org/0000-0002-5710-7904
http://www.mdpi.com/1099-4300/22/8/818?type=check_update&version=1
http://dx.doi.org/10.3390/e22080818
http://www.mdpi.com/journal/entropy


Abstract. Lo stress appare essere alla base di molte malattie, in particolare 

dell'infarto del miocardio. Gli eventi in genere non sono di per sè 

“stressanti” ma è cruciale come il soggetto vive la propria esperienza: a 

parte specifici vincoli oggettivi, il suo porsi a livello cognitivo nei confronti 

degli eventi genera stress. Questi processi cognitivi possono rivelarsi nel 

linguaggio (parole e struttura). Abbiamo seguito 90 pazienti con cuore 

ischemico e 30 volontari sani, nel periodo successivo al training di “Risposta 

di Rilassamento” (RR, Relaxation Response) come parte di un intervento di 

4 giorni Razionale-Emotivo-Educativo. Abbiamo analizzato con l' 

“Inchiesta Linguistica” e il software Word Count le parole utilizzate dai 

soggetti durante lo studio e monitorato la galectina-3 nel sangue (marcatore 

di infiammazione) e malondialdeide (marcatore di stress ossidativo). 

Durante il follow-up, abbiamo rilevato una diminuzione acuta e cronica dei 

marker di infiammazione e ossidativo, già evidenziato nei nostri studi 

precedenti, insieme ad un cambiamento significativo nell'uso di elementi 

linguistici da parte dei soggetti dei gruppi RR. I risultati suggeriscono 

l'esistenza di una relazione intima e di un'azione regolatrice da parte dei 

processi cognitivi (riconoscibile dal tipo di linguaggio utilizzato) su alcuni 

processi molecolari nel corpo umano.  
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Figure 1. The study design. Explanation in the text. RR: Relaxation Response. RR 20 min: after 4 days 
of training, each subject relaxes through meditation or music appreciation for 20 min. A blood sample 
is taken immediately before and immediately after. The acute variation of the studied parameters can 
be attributed to the practice of relaxation according to the used methods because the precise timing 
of blood sampling (before and immediately after the end of the session) prevents any other influences. 
All groups were subjected to the same environmental conditions: in particular, also the control 
patients were taken in our classroom for 20 min and were not subjected to any intervention. We 
simply asked them to relax and most of them sat down with eyes closed. For more details please see 
our previous works [26,27]. 

Clear variation of the physical characteristics of the serum samples (Figure 2), was observed. 

 
Figure 2. Variation of the physical characteristics of the plasma of the same patient during 20 min of 
meditation. On the left: the blood sample (after 4 min of centrifugation at 5000 rpm) before meditation 
is opalescent. On the right, the blood sample immediately after meditation is clearer. The patient was 
fasting for more than 5 h before meditating. 

According to Benson’s researches [18,29,30] and our previous study [26,27], there are no 
significant differences between relaxation techniques. Therefore, we merged into a single 
“intervention” group (called “RELAXATION RESPONSE”) all patients treated with meditation and 
music and into a single “intervention healthy controls” group (called “RELAXATION RESPONSE 
HEALTHY CONTROLS”) all healthy subjects. Finally, the patients that did not carry out any 
intervention constituted the “CONTROLS” group. 

We emphasize that in our work we observed the RR using two conditioning techniques, 
meditation, and music, which have to be considered as two ways leading to the same relaxation effect 
[18]. Therefore, even from a strictly methodological point of view, we used a unique technique—

Figure 1. The study design. Explanation in the text. RR: Relaxation Response. RR 20 min: after 4 days
of training, each subject relaxes through meditation or music appreciation for 20 min. A blood sample
is taken immediately before and immediately after. The acute variation of the studied parameters can
be attributed to the practice of relaxation according to the used methods because the precise timing of
blood sampling (before and immediately after the end of the session) prevents any other influences.
All groups were subjected to the same environmental conditions: in particular, also the control patients
were taken in our classroom for 20 min and were not subjected to any intervention. We simply asked
them to relax and most of them sat down with eyes closed. For more details please see our previous
works [26,27].

Clear variation of the physical characteristics of the serum samples (Figure 2), was observed.
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Figure 2. Variation of the physical characteristics of the plasma of the same patient during 20 min of
meditation. On the left: the blood sample (after 4 min of centrifugation at 5000 rpm) before meditation
is opalescent. On the right, the blood sample immediately after meditation is clearer. The patient was
fasting for more than 5 h before meditating.

According to Benson’s researches [18,29,30] and our previous study [26,27], there are no significant
differences between relaxation techniques. Therefore, we merged into a single “intervention” group
(called “RELAXATION RESPONSE”) all patients treated with meditation and music and into a single
“intervention healthy controls” group (called “RELAXATION RESPONSE HEALTHY CONTROLS”)
all healthy subjects. Finally, the patients that did not carry out any intervention constituted the
“CONTROLS” group.

We emphasize that in our work we observed the RR using two conditioning techniques, meditation,
and music, which have to be considered as two ways leading to the same relaxation effect [18]. Therefore,
even from a strictly methodological point of view, we used a unique technique—precisely the RR—from
which also the need to unite in a single “intervention group” the treated subjects.
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Nei sistemi biologici, 

 

in quale modo le reazioni biochimiche sono collegate   

all’attività funzionale? 

 

l’attività funzionale influenza le reazioni  biochimiche? 

Come? 
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Abstract: Mechanical vibrations seem to affect the behaviour of different cell types and the functions
of different organs. Pressure waves, including acoustic waves (sounds), could affect cytoskeletal
molecules via coherent changes in their spatial organization and mechano-transduction signalling.
We analyzed the sounds spectra and their fractal features. Cardiac muscle HL1 cells were exposed
to different sounds, were stained for cytoskeletal markers (phalloidin, beta-actin, alpha-tubulin,
alpha-actinin-1), and studied with multifractal analysis (using FracLac for ImageJ). A single cell was
live-imaged and its dynamic contractility changes in response to each different sound were analysed
(using Musclemotion for ImageJ). Different sound stimuli seem to influence the contractility and
the spatial organization of HL1 cells, resulting in a different localization and fluorescence emission
of cytoskeletal proteins. Since the cellular behaviour seems to correlate with the fractal structure
of the sound used, we speculate that it can influence the cells by virtue of the different sound
waves’ geometric properties that we have photographed and filmed. A theoretical physical model is
proposed to explain our results, based on the coherent molecular dynamics. We stress the role of the
systemic view in the understanding of the biological activity.

Keywords: mechano-transduction; cardiomyocytes; cytoskeletal proteins; sound waves; coherent
states; fractals

1. Introduction

Chronic stress plays a significant role in the onset of severe and impairing psychiatric
conditions [1], and mental stress represents one of the main cardiovascular risk factors
capable of directly inducing myocardial ischemia [2]. Mental illness and ischemic heart
disease appear thus to be correlated [3]. In particular, repeatedly experiencing hostility
and emotions of hatred [4] and anger (such as in some psychiatric disorders [5]) appears to
increase the risk of ischemic heart disease [6]. A possible link thus seems to reside in the
hyperactivation of the stress axis [7].

On the other hand, the practice of “loving-kindness” techniques (e.g., the repetition
of visualizations, phrases, and words focused on compassion, such as “I understand
you”, “I am sympathetic with you”, “I love you”, etc.) [8,9] and anti-stress methods (e.g.,
meditation or music appreciation) seems to be a useful tool in terms of prevention and
rehabilitation in the context of both ischemic heart disease [10] and mental illness [11].
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2. Results
2.1. Spatial Organization: Starting Condition and Alpha-Tubulin Staining after Different
Acoustic Stimulations

Figure 1A shows the starting condition by means of bright field images (representative
images selected from five positions and six experimental repetitions). As described in
Section 4, cell numbers were similar during our experiments. The cells have a basal
multifractal arrangement characterized by an average fractal size (D) of about 1.6 and a
lacunarity (L) of 0.7.
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Figure 1. (A) Starting condition, description in the text. (B) Alpha-tubulin staining after the different 20-min sounds
stimulation with a graph below representing ƒ(α) vs. α (the typical pattern for multifractals) and the results of the
multifractal analysis reporting the average fractal dimension (D) and lacunarity (L). In (B), all L parameters vary less than
± 0.002. All the photos are representative images selected from 5 positions and 6 experimental repetitions. Images were
acquired with 40×/0.60 dry objective. Scale bar 10 µm.

Figure 1B represents the result of the different sound stimulations. Alpha-tubulin was
marked in green. In the control cells, there were no significant variations of the parameters
D and L. In the case of meditative music, mantra, or the signal “ti amo”, there was an
increase in the D to 1.7 and a decrease in the L to 0.4. In the case of commercial music,
noise, and the “ti odio” signal, the D reduced to 1.3 with a slight increase in the L to 0.8.

2.2. Contractility

Table 1 represents, in grey, the median and interquartile range of the automatic peak
contractility measurements made by the software (in “arbitrary units-a.u.”, please see
Musclemotion plugin for more details [28]). In total, 100 measurements were made in each
condition. We repeated the experiment 6 times (600 measurements in each condition). The
white line indicates the statistical analysis relating to the comparison between dependent
samples (performed by Wilcoxon test)—the same cell acted as a control of itself and the
contractility measurements at the different stimulations were compared with the “baseline”
(absence of sound stimulus-control).



I microtubuli sono componenti del citoscheletro e sono composti 

di dimeri di alfa e beta tubulina, interagiscono con le altre 

proteine citoscheletriche e sono responsabili della struttura e 

della forma della cellula e dei suoi movimenti.  

 

Interagiscono con altri organelli citoplasmatici, come i 

mitocondri, e ne regolano le funzioni.  

 

Una notevole proprietà dei microtubuli consiste nei loro 

rapidissimi (msec) processi di polimerizzazione e/o 

depolimerizzazione.  

 

Come per i microtubuli, l'actina è coinvolta in un processo 

dinamico di polimerizzazione e/o depolimerizzazione. 

 

 



Le cellule ovviamente non sanno cosa significhino 

espressioni di gentilezza o di odio. Questo ci porta a 

considerare il problema della "costruzione" dei linguaggi 

agli albori dell'evoluzione delle comunità umane.  

 

Forse è stata la reazione del "ricevitore" a indurre il 

"parlante" a scegliere un "suono" specifico in modo da 

migliorare o smorzare o evitare quella reazione.  

 

Come facciamo quando “parliamo” con i nostri animali 

domestici, cercando di capire come attirare la loro 

attenzione o come indurli ad assumere o meno un 

comportamento specifico.  



 

 

Le cellule e i loro componenti sono ovviamente soggetti ad 

agitazione termica (e fluttuazioni quantistiche)  

e quindi a vibrazioni nelle loro configurazioni spaziali,  

da cui si originano modi elastici (fononi) e radiazioni da 

ioni, dipoli, configurazioni elettroniche (modi radiativi, 

elettromagnetici):  

 

le cellule…“parlano” tra di loro…in modo significativo 

(tessuti!), oppure no…! 

 



 

 

 

The DNA-water  “vertex” and the enzyme-water  “vertex”, 



L’attivita’ mesoscopica della corteccia:

formazione dinamica di domini estesi di oscillazioni neuronali sincrone

e modulate in ampiezza e in fase.

Questi “pacchetti d’onde” si formano in alcuni ms, durano circa 80−

120 ms e hanno frequenze nell-intervallo 12 − 80 Hz.

ri-sincronizzano in sequenze con frequenze di 3 − 12 Hz (theta-alpha

range) attraverso una successione di ripetute transitzioni di fase.

Si estendono su regioni che interessano l’intero emisfero in conigli e

gatti, o di dimensioni lineari dell’ordine di 19 cm nell-uomo.





 

Il dilemma di Lashley 

 

 «Qui è il dilemma. Gli impulsi nervosi sono trasmessi (…) da cellula a 

cellula attraverso definite connessioni cellulari. Eppure, tutto il 

comportamento sembra essere determinato da masse di eccitazioni (…) 

entro campi generali di attività, senza riferimento a particolari cellule 

nervose (…). Quale tipo di organizzazione nervosa può mai rendere conto di 

configurazioni di eccitazioni [che si propagano] senza ben definiti e 

specializzati canali di comunicazione cellulare? Il problema è quasi 

universale nell’attività del sistema nervoso.»* 
  

Pribram: analogia tra i campi dell'attività neurale nel cervello e le immagini 

costruite dalle onde elettromagnetiche negli ologrammi. † 
 

 

 

∗K. Lashley, The Mechanism of Vision, Journal Press, Provincetown MA, 1948, pp.302-306 

†K. H. Pribram, Languages of the Brain. Engelwood Cliffs NJ: Prentice-Hall, 1 
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EEG, Cat hungry, then satiated

My cat with bipolar electrodes fixed across the prepyriform dipole field was
deprived of food for two days and was waiting patiently in a box; There was a
constant flow of air into the box, into which I introduced an odor of fish (at the
arrows), after the cat had settled into an alert but relaxed state. Within seconds of
onset of the odor at the arrows the cat was prowling and miauing in search of the
food.

After feeding to satiety, the same odor elicited no comparable gamma
oscillations with inhalation.

My interest came to focus on the background activity, which was robust,
formless, and pervasive.
This broad-band "1/f"  'spontaneous' oscillation looks like chaos, but it is not, at
least, not deterministic chaos, which is noise-free, stationary, time invariant, and
autonomous. Brains and their parts and networks are noisy, nonstationary, time-
varying, and engaged with the environment.

The activity proves to be self-organized, controlled, bandpass filtered noise
maintained by a non-zero point attractor, which is stabilized by the thresholds
and refractory periods of neurons everywhere.
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Penrose, Umezawa

x

Another promising avenue of exploration is provided by quantum field theory
(Ricciardi and Umezawa, 1967), as distinct from quantum mechanics (Penrose,
2001), which holds at the atomic level but not at the macroscopic or mesoscopic
levels.

Freeman WJ, Vitiello G (2006) Nonlinear brain dynamics as
macroscopic manifestation of underlying many-body field
dynamics. Physics of Life Reviews 3: 93-118.

http://dx.doi.org/10.1016/j.plrev.2006.02.001,
http://repositories.cdlib.org/postprints/1515



 

 

 

Tuttavia, nel caso del cervello, sarebbe puro ottimismo sperare di 

determinare i valori numerici dei coefficienti di accoppiamento 

e le soglie di tutti i neuroni con analisi anatomiche o fisiologiche... 

 

...Innanzitutto, a quale livello dovrebbe essere studiato e descritto il 

cervello? In altre parole, è essenziale conoscere il comportamento nel tempo 

di ogni singolo neurone per comprendere il comportamento del cervello? 

Probabilmente la risposta è negativa. Il comportamento di ogni singolo 

neurone non dovrebbe essere significativo per l’attività del cervello nel suo 

complesso, altrimenti dovremmo osservare un numero crescente di 

disfunzioni…* 
 

 

*L. M. Ricciardi and H. Umezawa, Kibernetik 4, 44 (1967) 



Nel formalismo della QFT e’ possibile descrivere l’ambiente come

l’immagine time-reversed del sistema∗.

Questo e’ realizzato dal raddoppio (doubling) dei gradi di liberta’ del

sistema:

stimolo ⇒ RSS ⇒ generazione dinamica dei DWQ Aκ

dissipazione ⇒ doubling: Aκ → (Aκ , Ãκ)

Ãκ ≡ “time-reversed mirror image” o “doubled modes”

bilanciamento del flusso di energia

∗E. Celeghini, M. Rasetti and G. Vitiello, Annals Phys. 215, 156 (1992)
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Il cervello è un sistema aperto, dissipativo, le cui funzioni non esistono

se non nella sua inter-azione con il mondo

la coscienza è la manifestazione di tale dinamica dissipativa.

L’atto di coscienza consiste nel dialogo col Doppio, esso è intrinse-

camente legato alla dinamica dissipativa del cervello, alla sua attivitá

di traffico, di reciproco scambio col mondo.

In questo senso, la coscienza non è ”centrata” sul soggetto, non è

chiusa in esso; è piuttosto diffusa nel dominio delle inter-azioni del

cervello con l’ambiente in cui esso è immerso.

Poiché questa interazione è dinamica, mai uguale a se stessa, il dialogo

con il Doppio ha sempre il carattere della novitá, e perció è in esso

che si deve cercare il seme della creativitá.



Il rapporto col Doppio è un rapporto DINAMICO,

NON di rispecchiamento narcisistico.

Il rispecchiamento (mirroring) è statico e non è occasione di apprendi-

mento perché l’azione osservata e l’azione compiuta sono struttural-

mente equivalenti†.

Nostra comune esperienza (e di laboratorio): il cervello accumula

esperienza e costruisce conoscenza, cioè

apprende come fare ad avere ”la massima presa sul mondo”.

†F. Desideri, Atque, Nuova Serie, n. 5, 135 (2008)







Per questo scopo non basta un copiare, non basta un puro e semplice

mirroring,

occorre un’operazione creativa, una mimesis (Aristotile), che riguarda

il possibile e non ciò che semplicemente accade (Desideri 2008).

Occorre quel coefficiente d’indeterminatezza immaginativa che per-

mette apprendimento e anche variazione del modello di azione osser-

vata (Desideri 2008).



Nel modello dissipativo, l’acquisizione di una nuova memoria, com-

porta non solo l’aggiunta di un nuovo attrattore al paesaggio degli

attrattori, ma la riorganizzazione dell’intero paesaggio, e quindi il suo

completo aggiornamento alla luce della nuova acquisizione.

=⇒

contestualizzazione della nuova acquisizione

emergere del suo significato

che non appartiene mai allo stimolo percettivo, ma al contesto del

ridisegnato paesaggio degli attrattori, nel suo complesso sempre nuovo

=⇒

dimensione della novità, della sorpresa, dello stupore (astonishment)

In questo vedere diverso è da cercare la genesi dell’immaginazione‡

ed il suo ruolo nel determinare traiettorie diverse nello spazio degli

attrattori.
‡F. Desideri, in F. Desideri e G. Matteucci (a cura di), Estetiche della percezione.
Firenze: University Press, 2007, p. 13



La memoria non è memoria di informazioni

La memoria è MEMORIA DI SIGNIFICATI

2



“Esplorazione” dello spazio degli attrattori (Pensare?):

Le “traiettorie” nel paesaggio degli attrattori sono

traiettorie classiche e caotiche

- una traiettoria non interseca mai se stessa (ma talvolta...“confusione”)

- traiettorie che partono da diverse condizioni iniziali non si intersecano

(ma talvolta...“associazioni di memorie”)

- piccole differenze nelle condizioni iniziali =⇒

traiettorie divergenti

=⇒ alto “potere risolutivo”, e grande importanza del “rumore”

ERRARE E PENSARE‖

‖G. Vitiello, Errare e pensare, in corso di stampa





L'armonioso essere-nel-mondo, che costituisce l'esperienza estetica, è 

dunque compromesso da eventi “stressanti”.  
 

Con la terapia RR il paziente recupera un dialogo sereno con il suo 

Doppio.  

Nel modello quantistico dissipativo del cervello, l'atto di coscienza è 

appunto nel dialogo con il Doppio, e dunque si manifesta nelle 

“parole” tra i due. 

 

C’è entanglement tra il sé e il suo Doppio: essi non possono essere 

separati, sono “un due indivisibile”, risonanti in fase. 

 

Le parole tra di loro non sono messaggeri di informazioni, esprimono 

il “significato” della loro correlazione, sono indicatori di come il 

soggetto struttura la sua realtà, la sua visione del mondo.  

 

L'uso dei pronomi, la specificità delle emozioni, i tempi dei verbi, 

riflettono questa dinamica del dialogo.  



L’appartenenza è reciproca e mai compiuta, perché mai compiuto è

il dialogo con il Doppio.

Nel rapporto con gli altri entra dunque tutta la ricchezza

dell’immaginazione e dell’operazione creativa che entra

nel dialogo con il Doppio.

Il cervello ha una dimensione sociale intrinseca.




