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INTRODUCTION (0):  A Word on Language
Los desarrollos científicos incorporan nuevos conceptos

y lenguaje, o asignan nuevos contenidos a las palabras

existentes . Lo que se percibe en un momento dado como

"difícil" o no habitual, se convierte posteriormente en

"estándar" y se incorpora al pensamiento "habitual"

mediante el uso corriente o repetido de estas palabras en

las comunicaciones actuales ......mismo  si  no los   

entandamos  totalmente é

Les développements scientifiques incorporent des 

nouveaux concepts et langage, ou attribuent des nouveaux 

contenus à des mots existants . Ce qui est perçu à un 

moment donné comme "difficile" ou non habituel, devient 

par la suite "standard" et incorporé à la pensée "habituel" 

par l'usage de ces mots dans les communications 

courantes ....meme si nous les comprenons pas,  

totalementé.

Un mot sur le Langage







CONTENU
UNA NUEVA FISICA CUANTICA Y DE UNIFICACION

FISICA TRANSPLANCKIANA. 

UN NUEVO MUNDO CUANTICO:

CONO DE LUZ CUANTICO. INTERIOR DE AGUJEROS  NEGROS. RAIZ 
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UN NUEVO DESCUBRIMIENTO Y FORMULACION

CON JOSE LUIS MAC LOUGHLIN 

NUEVOS SISTEMAS CUANTICOS DE INFORMACION:

QFOTOGRAFIA, FOTOQUBITS,  QCINEMA,
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LA NUEVA FOTOGRAFIA        

CUANTICA



JOSE LUIS MAC LOUGHLIN, NORMA G. SANCHEZ 

NUEVOS SISTEMAS CUANTICOS DE INFORMACION:

Q FOTOGRAFIA, FOTOQUBITS,  Q CINEMA,

Q CEREBRO,  Q COMPUTACION CUANTICA,  Q IA, 

v [9bD¦!W9Σ Χ





Nature is  Quantum

That means that the real and complete laws 

of nature are those of quantum physics. 

Classical behaviours  and domains are 

particular cases, limiting situations or 

approximations. 

Classical gravity,  and thus successful 

General Relativity are incomplete (non 

quantum) theories  and must be considered 

as a particular approximation from  a more 

quantum complete theory . 



UN NOUVEAU MONDE QUANTIQUE

Comienzaa partir de la Escala de Planck

mP = (hc/G)1/2

10-5 gr,    10-33 cm,   10-44 sec,   1019 GeV

Haciael Dominiode la Fisica
Trans-Planckiana



A complete Quantum Theory should include and 

account for the Physics at the Planck scale and   the 

domain beyond it.  

(i) Instead  of  starting  from Gravity,  that is General 

Relativity and quantize it (by applying the different 

quantization procedures, with the by now well 

known problems and its rich bibliography),

(ii) I started  from Quantum theory and try  to extend 

it to the Planck scale domain.  (instead of going from 

classical gravity to quantum gravity, I go from 

quantum physics to quantum gravity ). 

 Of course, in constructing the road (ii) many of the lessons 

from road ( i) are most useful.  



The Wave-Particle Duality of Quantum 

Physics Including Gravity

Nature has a dual behavior of wave and corpuscle:
 thi s is the  well known 

classical -quantum duality or wave -particle duality 

of quantum physics (as the light and its photons, the microscopic world 

of elementary particles, ultradense  plasmas, the laser, macroscopic 

quantum states (as compact  stars, dwarfs , black holes),  

and many other examples). 

I generalized this duality to gravity
 by including its three regimes: classical, semiclassical  and quantum, 

together with the Planck regime and the elementary particles domain: 

namely the 

wave-particle -gravity duality or  the 

classical -quantum gravity duality. 
NGS,  IJMPD18,  IJMP19, GraCosm2019, PhyRevD  Dec 2021



This Duality is Universal   
it includes the known duality and allows a general 

clarification and  new results which reveal:

 

(i) The classical -quantum duality of the 

space -time and black holes 

                     

(ii) A new quantum domain not present in 

classical gravity does appear                               

(iii) The quantum light -cone from which the 

known classical light -cone of relativity and 

the classical universe are a special case. 

A more complete vision of space -time does 

appear.



THE  FUNDAMENTAL  PLANCK  SCALE 

(h, c, G):           LG = 2GM/c 2,         LQ = h/Mc  

lP = (hG/ c3) ½  ,             mp = (hc/ G) ½  

                 G/ c 2 =  lP/ mp ,        lP mp = h/c  

   lP = 10 -33 cm,            mp  = 10 -5 gr,         tp = 10-44
 sec                                                

LQ = lP2 / LG   ,              MQ  = mP2/ M ,           OQ = oP2 / OG 

New Variables :     LQG =  LQ  +  LG  ,          OQG =  OQ  + OG ,    Q<--> G 

N.G.S,  Int J. Mod Phys D18, 1950055 (2019)         OQG = oP (OG/ oP + oP/ OG) 



THE  CLASSICAL  LIGHT CONE



THE QUANTUM LIGHT CONE



QUANTUMSPACE-TIME STRUCTURE



NEW QUANTUM STRUCTURE 
OF THE SPACE-TIME 

ÅTHE CLASSICAL - QUANTUM  DUALITY OF NATURE:

ÅOG = oP
2 / OQ    ,    LG = lP

2 / LQ ,   LG = 2GM /c2,     LQ = h /Mc

ÅTHE SPACE TIME  (X, T)  Coordinates as
ÅQUANTUM NON COMMUTING OPERATORS:   [ X, T] = 1

 ° THE SPACE-TIME AS a QUANTUM HARMONIC OSCILLATOR:

[X, P ] = i,        2 H =  X2 + P2  =  2 n + 1 ,      [2H , X] = - i P,    [2H, P] = iX

P = iT : 

[X, T ] = 1,        2 H =  X2 - T2 =  2 n + 1,        [2H , X] =  T,      [2H, T] = X



QUANTUMSPACE-TIME

Å(T2ҍ ·2ύ ҍ м  җ л Υ timelike

Å(X2ҍ ¢2ύ ҍ м  җ л Υ spacelike

Å(T2 ҍ ·2ύ ҍ м Ґ лΣ null : the "quantum light- cone".

(X2ҍ ¢2)n = 2n + 1 : discretelevels

(X2ҍ ¢2) =  ±[X, T] = ±1,    1 = 2e0,  (n = 0)

the quantum light cone

Å[X, T] = 0 :    X = ±T    the classical light cone. 



The known classical light -cone (future and past) of classical relativity in a 

space -time diagram is a special case of  the Quantum light -cone





Quantum discretecosmologicallevels
size, time, vacuum energy, Hubble constant and 

gravitational (Gibbons-Hawking) entropy. 

For eachlevel n = 0, 1, 2,... , 
All phases are covered: 

post-planckianuniverselevels: (in planckunits):
Hubble constant  HnҐ мκҞόнƴ Ҍмύ 

Vacuum energyɽn = 1/(2n+1)
Entropy Sn = (2n+1) 

As  n  increases, radius, mass and  Sn  increases,  Hn and  ɽn  

decreasesand consistentlythe universeclassicalizes: 

n = 10^122:   I ǘƻŘŀȅ Ґ млϣϑҍсмϒ 

ɽ ǘƻŘŀȅ Ґ млϣϑ-122},   S today = 10^{122}



The (CLASICAL) BLACK HOLE PENROSE DIAGRAM
(1967, Roger Penrose) 



       The NEW (QUANTUM) BLACK HOLE PENROSE DIAGRAM
 (2023, Norma Sanchez)














