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particle=(mass, spin, 
charge)

mass-> Higgs field

spin-> Boson, Fermion

Charge-> electrical 
charge

weak charge
Color charge



Vacuum 🡪 Higgs field 🡪 weak charge 
ocean
🡪 Mass generation



Vacuum 🡪 weak chargre 🡪 Higgs field

All particles swim in a vacuum ocean.

The resistance value of water becomes particle 
mass.



Vacuum is filled with weak chargre.

Symmetry 🡪 Weak charge should be conserved.



particle=(mass, spin, charge)

mass-> Higgs field

spin-> Boson, Fermion

Charge-> electrical charge
weak charge
Color charge

Vacuum is filled with weak charge.
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출처 : 박문호의 뇌과학 공부-김영사

sense of touch

apperception, temperature



Things and processes cannot be said to exist: only faster processes and slower processes do.

Static image is an illusion. We seem to be fascinated by our ability to stop change for an extended

period. That is why we cherish paintings or sculptures which give us a stationary illusion.

What happens when a movie is shown? The real universe, which moves and changes, is reproduced

from sequences of illusory images, not vice versa.

Existence is an illusion by itself.

A series of measurement is similar to the still images of each static moment of a movie. Based on the

illusion of these static moments, one creates a misconception that the universe consists of things.

The past is a collection of emerged events, and the future is a collection of events that will give

influence to the future. In the causal universe, there is time but not a moment. In case the universe

consists of processes, time is synonymous with the law of cause and effect.

출처 : 카를로 로밸리
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Object 🡪 a way of setting direction in the midst of complexity

Object 🡪 a way of sharing the world

Special system interacting with external world 🡪 life phenomena

A piece of sculpture exists in the interrelated array pattern of atoms in one’s

brain.

Purpose 🡪 result of choosing forms effective for survival

We are not atoms but arrays of atoms.

World comprised exclusively of interacting quantum fields

출처 : 카를로 로밸리



A series of measurement is similar to the still images of each static moment of a 

movie. 

Based on the illusion of these static moments, one creates a misconception that 

the universe consists of things. 

The past is collection of emerged events, and the future is collection of events that 

will give influence to the future. 

In the causal universe, there is time but not a moment. 

In case the universe consists of processes, time is synonymous with the law of 

cause and effect. 

출처 : 카를로 로밸리



The structure of causal relations concerning an event can be depicted by past light cone and 

future light cone.

The world comprises of causal relations. 

This means that the universe consists not of matter, but of processes that make matter arise.  

Each object you see is a result of the processes in which the information reaches you in the form 

of a heap of photons. The farther away an object is, the longer it will take for the photons to 

reach you.

Therefore, when you look around, you are not seeing a space but going back to this history of 

the universe. 

출처 : 카를로 로밸리



The structure of spin networks, in response to the transit of gravity wave, evolves with time.

Spin networks in change are very similar to time and space, but discontinuous.

The world of existing objects is a world of possible interactions, and reality comes down to relations.

All attributes of an object exist only in its relations with other objects. 

Relations are not established by existence of an object; rather, relations establish the concept of 

object.

출처 : 카를로 로밸리



Because space is a gravitational field, the quanta of the gravitational field are the quanta of the space, in other 

words, particle composition of the space. 

A spin networks is quantum state of a gravitational field. 

Two nodes connected by a link are quanta of adjacent spaces, and two particles of inter-contacting spaces. 

This contact produces the structure of a space. 

A space is not a specific spin network, but probability clouds encompassing the whole domains of all possible 

spin networks. 

Quanta in a gravitational field do not change in time; rather as a result of interaction of these quanta, time arises.

According to Wheeler-deWitt equation, time emerges from the quantum gravity field along with space.  

As is common to all reality, time has characteristics of probabilistic indeterminacy, particle and relations. 

출처 : 카를로 로밸리



The passage of time is embedded in the world; it is the world; and it is born 

from the world based on the relations between quantum events which create 

their own time.

The direction of time passage only appears when heat exists.

Only in the existence of heat, the past is distinguished from the future.

Specific or special situations gradually disappear.

출처 : 카를로 로밸리



There is no special moment corresponding to what is regarded as the 

present or now. 

Expansion of the present, inappropriate extrapolation of experiences

The present of the universe had no meaning.

Time is a trace of movements.

출처 : 카를로 로밸리



Spacetime can be overlapped in diverse forms.

Concreteness manifests only in relations of physical system.

gravitational field: the basis determining the time intervals and 

physical distances 

Time is a loose network of relations.

출처 : 카를로 로밸리



Time intervals are an aspect of dynamic field, and a dynamic field 

takes concrete form only from interactions.

It is not grammar of existence, but grammar of becoming.

The world equates not to things, but to network of events.

An object is an event which won’t change temporarily.

What we can speak of is the present seen from the perspective of a 

moving observer. 

출처 : 카를로 로밸리



The world cannot be regarded as a series of the presents.

Nature exists in its own way.

A timeless world is a web of events.

The spatiality of the world is interacting networks of particles.

Particles do not live in time.

출처 : 카를로 로밸리



The world is the summation of perspectives which exist in mutual 

relations.

The interaction between basic quantum fields determines spatial 

expansion and temporal length. 

In small scale, quanta just appear and disappear.

Time and space only exist in relations of events. 

출처 : 카를로 로밸리



Our well-defined, local, and unique identity exists only in our inner

reality. In the fundamental dimension it is an illusion.

Mathematical structure is permanent and unchanging. Mathematical

universe hypothesis suggests that time passage is an illusion like

changes.

출처: 맥스태그마크의 유니버스



Because spacetime contains all times and all places, there is no

specific time as there is no specific place.

In spacetime, the future is as real as the past; because

spacetime is stationary and unchanging, all parts are equally

real.

Time is not an illusion, but passage of time is an illusion.

In spacetime, the future exists, and the past does not disappear.

출처: 맥스태그마크의 유니버스



-Each point in spacetime has numbers, which informs of the reality itself.

-A field is something represented by numbers at each point in spacetime.

-In an electromagnetic field, each point of spacetime is defined by 6 numbers.

-In the quantum field theory, wave function represents realistic degree of

electric field and magnetic field. This wave function is an abstract point in the

Hilbert space.

-The magnitude of an electromagnetic field corresponds to the number of

photons at each time and place.

출처: 맥스태그마크의 유니버스



External physical reality is mathematical structure.

You are a mathematical pattern of spacetime, and a knot of intricate

spacetime.

The knot of spacetime, which corresponds to the mind, is one of the

most beautiful and complex patterns we have ever seen in the

universe.

A thought is a spacetime pattern consisting of 1029 atoms.

The mind is an array of atoms that perceives itself.

All particles gather, interact, and eventually go their own ways.

출처: 맥스태그마크의 유니버스



The knots of spacetime are undone from both ends.

A series of observer moments makes one feel that time passes.

From a single observer moment, one looks at the reality model in

their brain.

Passage of time is relations between memories.

Matter is given symmetry by the inherent symmetry of spacetime.

출처: 맥스태그마크의 유니버스



Various organelles 
inside this cell are 
labeled with different 
colored fluorescent 
probes, allowing 
Lippincott-Schwartz 
to observe them 
simultaneously. 

Credit: Sarah Cohen 
and Alex Valm
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