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? INTER-ROGATIONS ETRANG(ER)ES ?

Série de Dia-logues de Re-cherche

Sous Ia direction de Frangois Soulages
Tous les 3¢m< mercredis du mois, de 19 h 4 20 h 30, en distanciel

Quelles inter-rogations principielles travaillent les chercheurs qui, en retour et dialectiquement, les travaillent ?

Non pas quelles sont leurs théses, ni quelles sont leurs hypo-theses, mais qu'est-ce qui les embarrassent, les contrarient, les paralysent, leur fait
probléme, les plongent dans la stupeur, la contradiction, le silence, P'arrét ?

«Je ne cherche pas 4 connaitre les réponses, je cherche 2 comprendre les questions. » disait Confucius ; deux millénaires et demi aprés, écoutons
ces inter-rogations étranges ct étrangeres. Efranges, car il est plus facile et plus inutile d’affirmer que d(e s)’interroger. Etrangéres, car nous n’écouterons
et ne dia-loguerons quavec des personnes étrangeres pour mieux nous enrichir de leurs différences, pour dé-payser nos certitudes, pour dé-couvrir des
paysages radicalement nouveaux, pour nous demander s'il y a des affaires é urmgerex et, si oui, luqugllu

Ces personnes avec qui nous dia-loguerons (s)inter-rogent (dans) tous les d - phies, sciences (b ), litté arts..

La rencontre se fera en 3 temps : 14 demi-heure, présentation de son inter-rogation p\rl\ personne elle-méme ; 2% demi-heure, dia-| ]nLu& entre
s personnes qui assistent au Dia-logue de Re-cherche. Dia-logue entre des personnes et non

clle et moi-méme ; 3¢ demi-heure, dia-logue entre elle et

confrontation entre des communicants, essai d’inter-humanité.

Frangois Soulages, Andal 41, 2022

2ime 2 INTER-ROGATIONS ETRANG(ER)ES ?
Mercredi 10 décembre 2025, 19 h (heure de Paris)

En distanciel : https:/ /univ-paris8.zoom.us/j/91241827337?pwd=0r28wsFbk4hIXB40tzoKOfB2]8dWKa.1
ID de réunion: 912 4182 7337 & Code secret: 452028

LE QUANTIQUE ?
Norma Graciela Sanchez

Physicienne franco-argentine en physique théorique, gravitation, cosmologie, théorie quantique.
Directrice de recherche émérite au Centre national de la recherche scientifique CNRS, Institut National des Sciences de
'Univers INSU, a 'Observatoire de Paris-Université Paris Sciences et Lettres et Sorbonne Université
Fondatrice et directrice de I'Ecole internationale Chalonge — de Vega, inaugurée a I'automne 1991 par le physicien Nobel
Subrahmanyan Chandrasckhar, et qui compte plusicurs prix Nobels de Physique parmi ses membres.
Nominée au Prix Nobel de Physique depuis 2019.

Démosthene Agrafiotis, LIRREMPLACABLE ?
TINE Norma Graciela Sanchez, LE QUANTIQUE ?
g 11. Bruno Zorzal, L’ARCHIVE QUI MANQUE ?
4/ 18 2 25 HONGRIE Aniko Adam, LA TRANSDISCIPLINARITE ?
5/ 18 3 25 BRESIL Leon Fahri Neto, SPINOZA ?
6/ 15 4 25 CHINE Hui Zhang, L’INTERCULTURALITE ?

Panayotis Papadimitropoulos, LA PHOTOGRAPHIE AUJOURD’HUI ?

8/ 10 6 25 ESPAGNE Pilar Garcia Abril, CREER ?

1/ 28 11 25 GRE
2/ 1012 25 ARC

7/ 13 5 25 GRE




. LE QUANTIQUE .

Inter-rogations

dans le Séminaire Soulages - Paris-
RETIINA INTERNATIONAL

Prof Dra Norma G. SANCHEZ, CNRS Paris
Chalonge — de Vega International School &
Institute

10 décembre 2025




L Un mot sur le Langage J

os desarrollos cientificos incorporan nuevos conceptos
y lenguaje, o asignan nuevos contenidos a las palabras
existentes. Lo que se percibe en un momento dado como
“dificil" o no habitual, se convierte posteriormente en
"estandar” y se incorpora al pensamiento "habitual”
mediante el uso corriente o repetido de estas palabras en
las comunicaciones actuales ...... mismo si no Jos

Les déeveloppements scientifiques incorporent des
nouveaux concepts et langage, ou attribuent des nouveaux
contenus a des mots existants . Ce qui est percu a un
moment donné comme "difficile” ou non habituel, devient
par la suite "standard” et incorpore a la pensée "habituel”
par lI'usage de ces mots dans les communications
courantes....meme si nous les comprenons pas,
totalement....
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UNA NUEVA FISICA CUANTICA Y DE UNIFICACION
s e
FISICA TRANSPLANCKIANA
} <
UN NUEVO MUNDO CUANTICO:

CONO DE LUZ CUANTICO. INTERIOR DE AGUJEROS NEGROS. RAIZ
CUANTICA DEL UNIVERSO, ...

NUEVO 2023-2024

’ {

UN NUEVO DESCUBRIMIENTO Y FORMULACION

—
CON JOSE LUIS MAC LOUGHLIN

-

-

s <
NUEVOS SISTEMAS CUANTICOS DE INFORMACION:
} >
QFOTOGRAFIA, FOTOQUBITS, QCINEMA,
: <

QCEREBRO, QCOMPUTACION CUANTICA, QIA, QLENGUALIE, ...

) Yy



LA NUEVA FOTOGRAFIA
CUANTICA ’

AMBASSADE DE L'ARGENTINE EN FRANCE $E2Y Embajada Argentina
6 RUE CIMAROSA, PARIS 75116 YT enFrancia




JOSE LUIS MAC LOUGHLIN, NORMA G. SANCHEZ

-

NUEVOS SISTEMAS CUANTICOS DE INFORMACION:

_

Q FOTOGRAFIA, FOTOQUBITS, Q CINEMA,

_

Q CEREBRO, Q COMPUTACION CUANTICA, QIA,
Q LENGUAIE, ...
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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
guantum) theories and must be considered
as a particular approximation from a more
quantum complete theory.



UN NOUVEAU MONDE QUANTIQUE

Comienza a partir de la Escala de Planck

m, = (hc/G)/2

10> gr, 1033 cm, 10%sec, 10 GeV

Hacia el Dominio de 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) | started from Quantum theory and try to extend
it to the Planck scale domain. (instead of going from
classical gravity to quantum gravity, | 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:
this 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).

| 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

(i) A new quantum domain not present in
classical gravity does appear

(ili) 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



THE FUNDAMENTAL PLANCK SCALE
(h, ¢, G): Lc=2GM/c?,, Lo=h/Mc

lp = (hG/c3) %, m, = (hc/G) 7
G/c2=lp/mp, lpmy=h/c

Ip =10-33 cm, my,=10°gr, t,=10*sec

Lo=Ip? /Le, Mq=mp?/M, 0qg=o0p?/Og

New Variables: Log=Lo+Lg, 0Oqc=0q+0g, Q<-->G

N.G.S, Int]. Mod Phys D18, 1950055 (2019) ~ Qqg = op (Og/0p + 0p/Qg)




JHE CIASSICAL LIGHT CONE




THE QUANTUM LIGHT CONE

QUANTUM VACCUM
(Zero Point Energy 2e0=1)




T2 =2g,=2n+1

'.Tn

QUANTUM SPACE-TIME STRUCTURE




NEW QUANTUM STRUCTURE
OF THE SPACE-TIME

 THE CLASSICAL - QUANTUM DUALITY OF NATURE :
* 0g=02/0q Lg=1I°/Ly L;=2GM /c?°, Ly=h/Mc

 THE SPACE TIME (X, T) Coordinates as
e QUANTUM NON COMMUTING OPERATORS : [X,T]=1

° THE SPACE-TIME AS a QUANTUM HARMONIC OSCILLATOR:
[X,P]=i, 2H= X?+P?>=2n+1, [2H,X]=-iP, [2H,P]=iX
P=iT:

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




QUANTUM SPACE-TIME

 (T2-X%2)-1 20: timelike
* (X2-T2%)-1 20: spacelike
* (T2-X?)-1=0, null : the "quantum light- cone".

(X2 -T2, =2n+1:discrete levels

(X2-T%) = £[X, T]=%1, 1=2¢, (n=0)
the quantum light cone

e [X, T]=0: X=2xT 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




The quantum light-cone in a space-time diagram (time is the vertical axis).
Copyright Norma G. Sanchez




Quantum discrete cosmological levels

size, time, vacuum energy, Hubble constant and
gravitational (Gibbons-Hawking) entropy.

For eachlevel n=0, 1, 2,...,

All phases are covered:
post-planckian universe levels: (in planck units):
Hubble constant Hn =1/V(2n +1)
Vacuum energy An=1/(2n+1)

Entropy Sn =(2n+1)

As n increases, radius, mass and Sn increases, Hn and An
decreases and consistently the universe classicalizes:

n=10"122: H today = 10~{-61}
A today = 10°{-122}, S today = 10°{122)}



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

— L= const

T = const



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

(I1)
T-X]=1} ,:Q /
g /4 //
(1I) v/ ()
L, % /
| & -
P ),f\ X
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r = const

FIG. 2. The quantum gravitational instanton of the Schwarschild-Kruskal black
hole (imacinary time: T = 7. + = 7Y The clas<ical il horizons corresnondine to the
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PHYSICAL REVIEW D 104, 123517 (2021)

Quantum discrete levels of the Universe from the early
trans-Planckian vacuum to the late dark energy

Norma G. Sanchez
CNRS LERMA Observatoire de Paris PSL University, Sorbonne University,
al., Avenue de 'Observatoire, 75014 Paris, France
and Chalonge — de Vega International School Center, Paris, France

M (Received 5 May 2020; accepted 6 October 2021; published 6 December 2021)

We go forward in completing the Standard Model of the Universe back in time with Planckian and trans-
Planckian physics before inflation in agreement with observations, classical-guantum gravity duality, and
quantum space-time. The quantum vacuum energy bends the space-time and produces a constant curvature
de Sitter background. We link the de Sitter Universe and the cosmological constant to the (classical and
gquantum) harmonic oscillator. We find the quantum discrete cosmological levels: size, time, vacuum
energy, Hubble constant, and gravitational (Gibbons-Hawking) entropy and temperature from the very
early trans-Planckian vacuum to the classical vacuum energy today. For each level n =0, 1,2, ..., the two
post- and pre-(trans)-Planckian phases are covered: In the post-Planckian Universe i, =1p =
t £10°¢p, the levels (in Planck units) are Hubble constant H, = 1/,/(2n + 1), vacuum energy
A, = 1/(2n + 1), and entropy 5, = (2n + 1). As n increases, radius. mass, and S, increase, H, and
A, decrease, and consistently the Universe classicalizes. In the pre-Planckian (trans-Planckian) phase
10-%"¢p < t < 1p, the quantum levels are Hy, = /(2n + 1), Ag, = (Zn+ 1), and Sy, = 1/(2n + 1), O
denoting quantum. The n levels cover all scales from the far past highest excited trans-Planckian level

n = 10'*? with finite curvature, Ay, = 10", and minimum entropy S, = 107'%%; n decreases till the
Planck level (n = 0) with Hyne = | = Apunek = Spunek and enters the post-Planckian phase, e.g.,
n= 1.2, Bpaaion = 10", o0 gy = 10M7 L mpegiy = 10115, and nyg,, = 10'2, with the most
classical value Hyygy = 107", Ay = 1072, and S5, = 10'**. We implement the Snyder-Yang

algebra in this context, yielding a consistent group-theory realization of quantum discrete de Sitter space-
time, classical-quantum gravity duality symmetry, and a clarifying unifying picture.

DOL: 10.1103/PhysRevD 104, 123517
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BLACK HOLE EVAPORATION DOES
THE INVERSE EVOLUTION :

BLACK HOLE EVAPORATION GOES FROM
CLASSICAL/SEMICLASSICAL STAGE TO A
QUANTUM (QUANTUM GRAVITY) STATE,

Through this evolution, the Black Hole temperature
goes from the semiclassical gravity temperature
(Hawking Temperature) to the usual temperature (the
mass) and the quantum gravity temperature (the
Planck temperature).

Conceptual unification of quantum black holes,
elementary particles and quantum states
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CONCEPTUAL UNIFICATION

© - Cosmological evolution goes from a quantum
gravity phase to a semi-classical phase (inflation) and
then to the classical (present cosmological) phase.

o —2Black Hole Evaporation (BH hole decay rate), heavy
particles and extended quantum decay rates; black
hole evaporation ends as quantum extended decay into
pure (non mixed) non thermal radiation.

o > The Hawking temperature, elementary particle and
Hagedorn (string) temperatures are the same concept
in different gravity regimes (classical, semiclassical,
quantum) and turn out to be the precise classical-
quantum duals of each other.



Physical Sciences | Prof Dr Norma G. Sanchez

Unifying quantum mechanics
with Einstein’s general relativity

The quantum nature of gravity
is an enigma which has eluded
even the brightest of physicists
for many decades. Now;, Dr
Norma G. Sanchez at the French
CNRS LERMA Observatory of
Paris-PSL Sarbenne Université
describes & passible solution,
Her approach takes the form of
& genersl theory, incorporating
Both quantum mechanics and
Einstein's theory of genaral
refativity. If correct, her results
could bring researchers a step
forward in their knowfedge of
how the physics which plays cut
on the very smallest of scales
can be compatible with that
which occurs on the very largest
cosmolegical scales.

he guestion of whether light

8 wive or 3 particle has balfied

physiosts since the 17th century.
The problem finst emerged when kssc
Nawton dewloped his ‘copuschke’ theory,
which describad particies of ight which

i

traval in straght lnas; 6 seen

N the reflection in 3 miroe At the same
time, hawsvar, ather physiosss rchuding
Chnstisan Huygens and Thomas Young
propossd that light must propagate

as 3 wave, as it displays properties lice
dffraction and imerenance

In face, neither of
neceszanly ‘wrong

2 thoorias am
, gnce both of

theen pre corsstent with sxparimental

observations when the right context

s appied, On quentum scees, ight
trareels in packets which we now call
photons, but also refably folows

ns, which doscribe the

Maawal's equab

dynamcs of classical electrormagnetic

waves. To explan how both the

be correct at the same time, ph
o unify both clsscal

nesdad a way

electrodynamics and quantum physics

Inta a decper, more all-encompassng
theory. Known among prrysicists as

e theoey
clop, ot

‘quantm alectrodynamics’

was by no mesns simple to d
nanathaless, it has been done

GENERALISING CLASSICAL PHYSICS
At zrourd the beginning of the 20th
contury, several physcists bagan wark

on revalutionary theones to explan why

Mator appass 1o behave ciffe
extrornely smal scales. In the sutesquent
oca

antly on

o resuting field of guantum

machanics resclved many questios

which dassical physics didn't have the
means to answer. Utmately, the sucoess
of the thacey steenmad from the {act that
quantum theory is a ‘gereralzad'’ theary,
of which classical physics & just one
specalezed branch

This means that whic physics appears

o be non-classical on quartum scales,

5o cal behiviows emerge an Rrger
wales, where quantum processes bacome
far loss raerant cverall. Uhlmately,
therefore, quartum mechanics unites

Fg. 1: The quantum ght-come m a speco-time diagram pme is the warseal axid Coppricht Neema

Sanchar

sxplanances for physical bahawours
which are cbzerved on a varety of scales.
Yot despte the s.cowsses of quantum
theory, physicists have reaksad for some
TIMe that evin quantum mechanics is
rot general encugh to explan all of the

physics wo have chsernad in the uniairse

THE INCOMPLETENESS OF GRAVITY
Aqain, frst descriced by Newtan, the

bath quantum mechanics and ganeral
relathvity are particular branches which
are contained on their approprate
scales. To do this, she has ncorporated
plysical thoores which hive omerged
since Enstein first drew out his famous

stions. The key point in her apomach

= that instead of starting from grawity and
GuaMmer

theory and extends it to the high energy

b stars from quentum

Dr Sanchez uses “semi-classical’
gravity as a standard theory, which
emerges from her own theories in
particular situations.

efacts of grandty can ba accurately
described in many stuatians using
chsscal physcs dlone. However, these

theories are unable to fuly explain

all phenamens over obésrved by
astronomers. Aloert Einsten famously
sivad ths issue theough

of gereral relatany. Hi
sod gravity b
=g theary; this ime,

geometrc model which uniles space

and time, namad spacetme.

Yet although Einstein's theory has been
watertight enough 10 bokd up 1o even
the latest astranomical chseratons, it
appears 1o be completely incompatible
with quantum mechanics. For
physicists, this calls for an even deoper
generalsatian, which has boan pe

emptively given the name ‘quantum

scales whare gravity and quantum effects
are of the same importance

BUILDING ON AN
INTERMEDIATE THEORY
Later on in the 20th century, 3 wide vancey

abx

MAGUING deconm the natu

of cur universe bagan to emerge. These

rchug
explanations for how Bladk ho
through rodistion, as well a3 Cosmic

Micowarve Background radiation - a fare
source of light fo
which indicates the donsy structure of

the entre universe

Steghen Hiwkrg s oedebr

Thess theories are united in the
approximation that matter displays
Juantum b’:’l:!-\c‘_l’, but moves around
n of

arding to a chssical desc

spacetime. Known os ‘semi-classical
& seful brdge

v, this modsd &

between the seporated theonies of

guantum mechancs and general relatinny,
and a urified theory of quartum gravity
Becauso of this, Dr Sanchez usos T as &
standard theory, which emerges from her

own thaanes in pankular sinsanons

EXTENDING CLASSICAL-

QUANTUM DUALITY

While prendous theocss which incomporate
seme-cassical gravity have descrbed vast

ws, Dr Sanchez boirgs
it down to quantum scakes n hey research

To describe how gravity could work in

sstronomical stn

this regime, she stans fom the dassical-

quartum duaity of quantum theory

an nds It acress and boyord the
Flondk scale. This is where a undication

of three fundamental physical co

ocowrs: Flandk's con
fram quantum mac
gravitational constant from classical
grivdtation; and the speed of light, which
Einztein proved to be constant through

al olanivity,

www researchoutreach org



Or Sanchez has now started a theory

which incomoraes those throe ¢

TELIOLS
into one unfied structure. In doing

this, the propenty of ‘winee-particle-
gravity” dudlity, or ‘dassical-quantum

gravity’ duslty emevges. If Dr Sancher's

cakulatiors are correct, it could provide

a sohtion to the puzzle which has euded

physicists for canturos.

EMERGING RESULTS

FROM GENERALISATION

Whehin Dr Sanchez’s unworsal thoory,
wove-particde duality of known quantum
physks emargas i a specal case for
when the right drcumstances are applied
instead of being & general nde. This
means that instead of being ot odds

with each ather, both theorkes that light
is wave-like and

ide-lioe are smply

spocisl beanchans of tha same, man

decply rooted theory

This also allows for the emergence
of proparties inchading the dassical-
quantum dudity of spacetme, whose
Guantum nature has remained highly
eugve so far. in addtion, Or Sanchez
clsims that an eetirely new quantum

doman amerqes which & not presem

n the dassical description of specoti

gnang physii
f & propertios. Within this

ts 3 more complete

disorete levels of spacetime

00007 01 the guantum Flanck scale

On chescal macroscopic scales, the

colective bebaviours of thess levely
appear indstrquishable from the space.
lime cortinuum which physicsts sre moce

familar with

RE-DRAWING THE LIGHT CONE

One particularly mportant result of

5 theary has been the
unexpected emegenoe of a ‘quontum

Ight ¢ , which &o ppear wenin

o clossical description of the universe
a lighe cone descnbas

the path taken by light emerging from

In geraral ralativit

asnrgle pont ntme and sp
with all paths taken by the fight reaching
the point as tho flasn cocurs. The cone
shape emerges since all ight must

mach the same distance from the point
at a given time no matter fis direction,
Thes bourdery of the cone arises because
the speed of light is the highes: pessble

wodity througho

w, along

L the entine universe

Within Dr Sancher's theory, the new

guarvum light cone includes a smal space

betweon th

e tips of the opposte-facng

One particularly important result
of Dr Sanchez’s theory has been
the unexpected emergence of a

‘quantum light cone’.

cones, which are, in fact, hyperbola
shay
properies then emerge within ths
0000, in tha r
immediately sumounding the fla

Instead of pointed. Cuantum

vol time and space

On largor scokes, whone quantum offects

are no ‘onger relevant, the clascaf light

o re-amarces; ullimataly allowing

both previous theones to wark n harmony

with each other

CLASSICAL-QUANTUM
DUAUITY IN BLACK HOLES

| ¢ Sarchez has apphed her
classical-quantum duality

to black holes, whose nner workings
ara masked by an ‘event horzen” from
ape. So for, this
ratune

ha meant that the phy

of black hole irteriors has completely
wluded astronemars

ALCOraing D Sancha, th

regions of black holes are ether dassical
or semi-classical, while the bebaviows
of their intenors are tatally govened

by quantum mechanics. The event
harizon disappears at the quantum

lavel, 8 'Guantum border’ emerges

at which the interiors and extenors
of black holes become the ssme on
quantum scales. Maroower, the classical

ime central singularity - the

poins at the centre of a black hole at

which curvature had been theonsed to
bacoma infinite, is avaidad in this
According to Dr Sanchez, the sinqulanty

a5

must disappaar at tha guantum leval,
to remain consistent with the smearing
of singulanties on quantm scales

A TRANSFORMATION

IN UNDERSTANDING

Over th past decedis, potential
soltions to quantum gravty and severy
types of marhematical duoltes have
been hotly debated, and it has remained
urcenan whether o not our fundamental
urderstandrg of physcs needs to be
completsly rethought. But Dr Sandhar
urderstood that & the physicd and

univensal wave-partide dusiity of quantum

physcs which is at the root of the solution.
Ultimastely a unified ides of the quantum
natume of astronomical-scake phenomena
could transform our understanding of
horw the universa works, and would set
the stage for an excting new era of

theoretical physks and cosmology,

Behind the Research

Prof Dr Norma G. Sanchez

1 Noema Saech. gRmfr T+33(1)4051 2300 Wil

[grma abspen foi-

Research Objectives

Prof D Norma Sanchez's thoany unifios quantium mechanics with Enstains genoral rolatrity

for Sciantific Resaarch and disctar of the
oire de Paris nternational School Caniel Chalonge
o Univorsitiy Hector do 3 \
the scattering and absarption theary

Nama G. Sanchez

LERMA, Observ:
b
wenue Denfert-Rochereau

SO Fars by Bladk holes and Hawking radation,
France she obtaned for tha frst time the whola
absorpton spactrum of the back

onnected

Bio Froech These dErm, 197
Prod Dr Noema G. Sanchez is cirector of Einstain og ns to othor known
resmarch at the French National Centre noerlincsr theories 8

Sanchez, N.G. {2019]. New Quantum Structure of Space-Tme.
Grratation and Cosmology, 252, 91-102

0 New approaches 1o quantum
fields and strings n curved space-times
¢ 15 Normg

and found now g
daes research in Phys
Theoretics! Fhy

h Inflation, the CMB and
arovinoes, Warm Dark Mattor,
anvd quantum physics.

universe, w
primond
Dark Eney

What do you find most inspiring about your work?

JF The fact that it & 2 creatwe, endiess work with total

The peesent article & one from a tnlegy published by the

M, MOtV
auEnor in 2019 an the st , v fram wihich rach mom

developments are going on
Sarchez, N.G. {2019). The dassical-quantum dudlity of nature
inchuding gravity. tematianal Jowmal of Modem Physics D28,
No. 03, 1950055

by true advanc and dscovory

od current knowledge. "
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Figure 1: EMISSION BY A BLACK HOLE
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Figure 2: ABSORPTION BY A BLACK HOLE
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Figure 3: ABSORPTION BY A MATERIAL SPHERE WITH A COMPLEX

REFRACTION INDEX




sin (24/277k M)

oalk) = 2T M? — 20/2M . ,

kM > 0.07

g4(0) = 1677 M?

The absorption spectrum presents, as a function of the frequency, a rer
e oscillatory behaviour characteristic of a diffraction pattern (Fig.2). It
os around its constant geometrical optics value o{o00) = 277 M? with decre

plitude (as | ok 25y and constant period (2+/3). The value of 0.4(0) is e

en by 167 M?. See helow.

We have also calculated the Hawking radiation. This is only importz
interval 0 < & < h_1{ The emission spectrum (Fig.1) does not show a
 interference oscillations characteristic of the absorption cross section, be
 contribution of the S-wave dominates the Hawking radiation. The rs
rease of the Planck factor for kM > 1 supresses the contribution of h

t1al waves.



CENTRAL SUPERMASSIVE BLACK-HOLE
GALAXY SYSTEMS




w
<
C
p 0“‘\ A0 we
\T g - €
i (aé‘os M Reg‘m
e a0 go\CP °
Ak c\~
Sw ot o< \ € Reg.‘me
% 1
G TUM C\‘pﬁs\c?;\e oW
. ()_UA c9
SMBH oM e
wig" De::;w ute “eq““
red' o\V

WDM GALAXIES WITH CENTRAL
SUPERMASSIVE BLACK HOLES



Uz) = velr)/ve(rs)

Newton, Fermi and Dirac, meet together in Galaxies
through keV Warm Dark Matter
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DOS NUMEROS CLAVES: :
(La Llave del Universo)
asociados a la densidad primordial y a los
gravitones primordiales:

n,=09608, r

PREDICCIONES
r < 0.030
r > 0.016
0.016 < r < 0.030
Valor Mas Probable: r ~ 0.02
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THE PRIMORDIAL COSMIC BANANA






THE FUTURE OF THE UNIVERSE

Hyt 21 : :
{i(f] ﬂﬁ_:, ) E}ip_fl H[}Jl T iy, [H[} ”E_:

where
— ]
6=y =087, o= iﬂﬁ by = 0.19 By,

0.00452 < ¢y < 0.00872

In this accelerated universe, Equation (108) shows that the Hubble radius (1/H)
decreases with time as

1 1

H Hg +/ loga(t)




NOUS ET L’ UNIVERSE




The Cosmic Web
Large Scale § e | N o
Structure: Rl '
Like Soap Bubbles
Empty Voids

~30Mpc.

Galaxies are in
1. Walls between
voids.

2. Filaments where
walls intersect.

3. Clusters where
flaments intersect.



THE FRACTAL STRUCTURE OF TREES

For a fractal medium, the mass depends on the size
as
Ml(r) < rP




THE LEONARDO DA VINCI FRACTAL TREE

Dessin extrait d'un des carnets de Léonard de Vinci illustrant sa
découverte de la loi mathématique gouvernant les diametres
des branches d'un arbre.
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CLASSICAL ERAS

CLASSICAL PHASE :

10**57 tp : Classical CMB
10**6 tp : Classical Inflatio

10**-6 tp : Quantum Inflat
10**-57 tp : Quantum CMB

10**-61 tp --> tp

QUANTUM ERAS

QUANTUM PHASE :

Quantum Today
-
107%-61 I pxtreme Past

THE TOTAL HISTORY OF THE UNIVERSE




GRAVITATIONAL ENTROPY
AND TEMPERATURE

S=(Areal/4dap) sy, sp=nkg

T=(Area/ap)2t, =Lt;
Classical: CLASSICAL Lengths

Quantum: QUANTUM Lengths



UEVO Eﬂﬁbque coNCE
E LA FOTOGRAFIA COMO UN"
SISTEMA MODERNO CUANTICO

Expositores | Dra. Norma Graciela SANCHEZ y
José Luis MAC LOUGHLIN

8 Nov | 18:00 hs.

Sede Plheyro | Laboratorio A102 - Cuerpo A
Mario Bravo 1460, Pineyro

Organiza: Secretarla de Cultura y Producmones Audlowsuales y
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NUEVO ENFOQUE CONCEPTUALDE LA FOTOGRAFIA COMO UN SISTEMA
DE INFORMACION CUANTICO

NEUE  Article | Full-text available

October 2023

José Luis MAC LOUGHLIN - €9 Norma G. Sanchez

Damos aqui una nueva visi ‘on de la Fotograf '1a como un sistema fisico cuantico.
Los conceptos de la “optica clasica y geometrica resultan limitados y
desactualizados para describir desde la fisica actual y conceptual la totalidad d...




Como los grandes descubrimientos que cambiaron Ia historia, este ‘ Ingenieria en Informatica - Universidad Nacional de

Avellaneda
9 novembre, 23:58 -

también se produce de forma azarosa. En este caso el prestigioso

fotografo radicado en La Plata José Luis Mac Loughlin asistio a una
El miércoles 8 de noviembre, en la Sede Pineyro de la Universidad
Nacional de Avellaneda, se llevo a cabo la conferencia “Nuevo enfoque
conceptual de la fotografia como un sistema moderno cuantico”, a
que transita su vida entre su Ensenada natal y Paris, la ciudad que Ia cargo de la Dra. Norma Sanchez, y el fotografo José Luis Mac

acogio junto a su esposo en un exilio forzado en los afios de plomo de I, Loughlin. La actividad fue organizada por la Secretaria de Culturay
Producciones Audiovisuales y el Departamento de Tecnologia y
Administracion de la UNDAV.

La Dra. Norma Sanchez, es una fisica argentina muy reconocida, que
llegd a corregir una teoria de Stephen Hawking sobre los agujeros
negros, quien lo reconocioé publicamente en 2004.

charla sobre Fisica Cuantica en la Universidad Nacional de Avellaneda
dada por Norma Sanchez, una de las fisicas mds importantes del muna

Argentina.

José Luis Mac Loughlin es un reconocido fotografo, artista plastico y
docente, cuya obra ha obtenido importantes distinciones a nivel
nacional e internacional.

La presentacion estuvo a cargo de la Lic. Maria del Carmen Pérez,
Vicedecana del Departamento de Tecnologia y Administracion.

Leé la nota en https://undav.edu.ar/index.php?
idcateg=1&level=0&id=36774

mel Fotos: Agustin Alvarez
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Descubrimiento

“Después del 19 de noviembre, ya
con un ganador, va a haber otro
escenario. No creo que sea lo mismo
con Javier Milei que con Sergio Mas-
sa”. Flavia Delmonte (Declaraciones
al programa ES LO QUE HAY que se
emite de Lunes a Viernes de 10 a 12)

“En esta crisis podria ocurrir que
dentro de los sectores dominantes
suceda un cambio radical para que
no suceda algo mas radical”. Jorge
Altamira (Declaraciones al programa
CON DOS DE AZUCAR que se emite
de Lunes a Viernes de 15 a 17)

de un Nuevo

Para saber mas, podés ingresar a
la web: www.radiocapital913.com.ar
o también seguirla por las redes so-
ciales: Facebook, Twitter, Instagram
vy YouTube.

S is t e m a Sobre

twitteando
la region

@RubenEslaiman
#MassaPresidente “En los procesos
de desindustrializaciéon como pro-
pone el otro candidato se dan las mi-
graciones internas. Nuestro objetivo
central para todo el norte es seguir
industrializando para seguir bajando
asimetrias”, Sergio Massa.

Cuantico de

(@vtolosapaz

La Argentina no puede poner la
inexperiencia, incertidumbre e in-
sensatez en la urna. Estamos con-
vencidos de que Sergio Massa es el
candidato que expresa templanza,
responsabilidad, orden, seguridad y
previsibilidad, que es lo que necesita

el pais. ,’
@gkatopodi:

A la salida de misa en la Parroquia
de la Inmaculada Concepcion, hablé
con vecinos y vecinas sobre las bar-
baridades y ofensas que Milei dice
sobre el Papa Francisco. Todos los
que somos creyentes no podemos

ser indiferentes. El Papa es un ”

Informacion

orgullo para todos nosotros.

Dos eminencias de nuestra region y un nuevo enfoque
conceptual: la fotografia como un sistema cuantico

ace pocos dias quedo presentado

en la Universidad Nacional de

Avellaneda (UNDAV), un traba-

Jo de investigacion interdiscip
nario (arte y ciencia) elaborado por dos emi-
nencias de nuestra region que, obviamente,
se destacan cn lo suyo: la doctora en Astro-
fisica, Norma Sanchez, nacida cn la ciudad
de Ensenada y el platense por adopcion y el
artista conceptual especializado en fotogra-
fia, Jos¢ Luis Mac Loughlin.

Sanchez, actualmente reside en Paris (Fran-
cia) y es Directora de la escuela Intenational
School of Astrophysics Daniel Chalonge-
Hector de Vega, CNRS, INSU- Institut Na-
tional des Sciences de 1 Univers, Sorbonne
Universite, Paris, Francia, Candidata al Pre-
mio Nobel de Fisica), y Mac Loughlin es Di-
rector de EBAF (Escuela Bonaerense de Fo-
tografia) y el museo de la fotografia y el cine
David Lacky, reconocido internacionalmente
con premios y medallas de oro en concursos
y salones intermnacionales.

El trabajo de ambos abre un nuevo cami-
no conceptual y cientifico para la fotografia,
utilizando la nueva teoria de la informacion

la estuvo

{,

y artistas, entre otros.

cuantica y a la vez nuevas ibilidad
para la creacion ¢ invencion artistica.

Esta es la primera vez que la fotografia es
concebida en su integralidad como un siste-
ma cudntico y esto la ubica en un lugar nue-
vo para ¢l tratamiento de la informacion, el
cinema, la creacion e inventivi lddd artistica y
hasta la ion cuantica e Inteli

por

rrotipo (1839) hasta la actualidad, con los
sensores digitales, la fotografia es formu-
lada y analizada como un sistema cuantico:

- Desde la toma del sujeto/objeto hasta
el procesado, revelado e impreso, donde la

artificial.

La Conferencia en la UNDAV

La audiencia en la UNDAYV, compuesta de
artistas visuales, estudiantes de las carreras
de ingenieria e informatica, profesores, do-
centes, escucharon atentamente e interac-
tuaron con los conferencistas mientras se
proyectaban simbologias de la matematica
vy la fisica cuantica, como el principio rela-
tivista de Einstein, formulaciones del prin-
cipio de incerteza de Hei g y la bella

toma per sé es ahora una medi-
cibn cuantica, la lente misma, el Horizonte
de Sucesos, el negativo revelado (fotogra-
fia) es ahora una unidad de informacion cu-
bit y el interior oscuro de la camara cs cl

analogo al interior de un agujero negro
En la superficie bidimensional de la foto-
grafia queda grabada la informacion medida
con el concepto de entropia. La camara uti-
lizada para la fotografia (medicion cuantica)
es ahora una maquina cuantica capaz de re-
prod\xcu la totalidad de la informacion en la
L ia cuantica ( s) hacia

contenida en la unidad de informacion
cubit (foto).

Cabe senalar que Sanchez, a fines de los
*70, planteo al fisico inglés Stephen Haw-
king en su escritorio de Cambridge que la
informacion no se perdia. Hawking sostenia
en esa época que la informacion se perdia en
el interior de los agujeros negros, pero luego
en 2004 sc retracto pablicamente.

Sanchez ya habia publicado cinco aios an-
tes en el Physical Review D (1999) que la
informacion no se perdia.

Nueva Vision
Dan asi una nueva mirada en la teoria de
la |||’ormm.mn dc]audn alrus dl siones

letra “psi” del alfabeto griego, la mariposa,
o mejor la mariposa de Chuang Tz{, que de-
nota el colapso de la funcion de ondas, que
demuestran que la fotografia y el proceso
fotografico es un sistema cuantico.

El trabajo

Luego de una sintesis y perspectiva desde
su invencion, Da Vinci, Canaletto con sus
pinturas de Venecia, Daguerre y el Dague-

\ :

Mac lnung y Sam:hez durante la

el interior cuantico en coherencia, analogo
a las particulas que han sido separadas en el
espacio y en el tiempo pero que sin embargo
estan entrelazadas: mantienen el mismo es-
pin. y danzan al unisono.

La informacion cuantica

Los autores muestran que la informa-
cion no se pierde en el interior de la ca-
mara (un agujero negro), informacion

del trabajo de i igacio

ouieros Neoros

, sila totogmha es arte o 10, si
es pictoricista (pictorica); discusion dada en
la superficie misma de la foto, de los halu-
ros de plata o diodos, si es esclava de las
artes (segin Charles Baudelaire) o no lo es;
si es filosofi metafisica, psicol 0
documental (que documenta y que indocu-
menta). O la esclava de la ciencia a bordo de
los telescopios espaciales Hubble y el mas
reciente James Webb.

Una maquina cuantica, que el espiritu del
hombre anhelaba desde hace siglos, que
acompana la vida doméstica, cientifica,
deportiva, social, religiosa, politica, en el
“teatro de operaciones™ de la vida misma y
de los suefios desde que ese parisino salio
gritando por las calles de Paris (a modo de
Eurcka ) “He atrapado al sol y le estoy obli-
gando a que me pinte imagenes™, Paris,1839
analogo al “Inti Gutama” el sol atrapado de
los quichuas en Machu Picchu.

Una maquina cuantica (circa 1920- 1930)
una * Minutera” que ya hacia mediciones
cuanticas en plaza San Martin de la ciudad
de La Plata, del otro lado un proyector 16
mm (circa 1920) que demostraba la ilu-
sion de movimiento, formaban parte de la
instalacion espacial o accion performatica
0 puesta en escena cuantica de los autores
Sanchez y Mac Loughlin. La audiencia, fe
cinada y entusiasmada, permanecio después
de terminada la reunion, dispuesta a conti-
nuar y estudiar sobre este tema.




La fotografia como sistema fisico
cuantico

Entre La Plata y Paris un
descubrimiento mundial
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https://lagrancapital.com/2024/02/13/una-
revelacion-de-impacto-mundial/



Q FOTOGRAFIA =SISTEMA CUANTICO DE
INFORMACION

Twitter:
https://twitter.com/SANCHEZALBARRA1/status/172548
3936925544585

Instagram : https://www.instagram.com/p/Czuxca2pFWy/

Youtube:
https://youtu.be/ 1TofCnmOiE?si=YhTIWGOQ7Vjd19CZ

Linkedin: https://lc.cx/oKM4NY
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We give here a new vision of Photography as a quantum physical system. to
describe the entire photographic action from current and conceptual physics.
Quantum physics and current quantum information theory provide the fundamental
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II. LA FOTOGRAFIA COMO UN SISTEMA CUANTICO

En la formulacion de la Fotografia como un Sistema de cuantico, aparece también una
analogia con la fisica de los agujeros negros.

La correspondencia o conceptos principales son los siguientes:

e La lentedptica pasa a llamarse horizonte de sucesos
e la camara oscura pasa a llamarse maquina cuantica.

e Kl interior de la camara oscura o maquina cuantica es cuantico y se puede comparar

en ciertos procesos al interior de un agujero negro (de laboratorio).
e El objeto o sujeto en el exterior de la camara cuantica esta en decoherencia cuantica.
e Latoma fotografica no es mas ”"tomar” (" quitar”) sino que es es una medicién cuantica.

e En esa medicién cudntica, el objeto/sujeto llega al horizonte de sucesos aplanandose,
tal que solo un plano de la profundidad de campo esta en foco, y solamente uno, a
medida que se acerca se hace bidimensional. Al llegar a la lente (horizonte de sucesos),
la imagen ( "imago”, "espectro”) deviene bidimensional y queda fija, ("congelada™) en

el tiempo, (o el tiempo de la medicién queda fijo, congelado en la imagen).

e El primer estado (estado inicial) es cuantico, monochromatico y es el que corresponde
al estado negativo: Es la matriz de todos los estados o imagenes posteriores obtenidos

a partir de ese estado inicial.



Q FOTOGRAFIA: Nuevo Sistema de Informacion
Cuantico
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(3) Es la primera vez que la fotografia es caracterizada como un sistema cudntico, de
medicion e informacion, y en su totalidad: medicion, estado inicial negativo, analysis de
datos, positivizacion, estado final positivo, informacién contenida o entropia, bidimension-

alidad o superficie de la misma ...

(4) En su totalidad, el sistema fotografico se describe en terminos de los principios fun-
dacionales de la fisica cuantica y de la teoria de la informacion: dualidad clasica-cuantica
u onda-particula, incerteza intrinseca cuantica, coherencia-decoherencia cuantica, aparato
de medida, medicion, sistema observado... La funcion de onda y la matriz densidad de
la medida son explicitadas teniendo en cuenta el tratamiento de la informacion (digital y

analogico).

(5) Incluimos la geometria y estadistica fractal como la mas apropriada para el
tratamiento de los datos o estados intermedios tanto en el proceso analogico (distribucion
de la granularidad y vacuidad o lacunaridad) como en el digital (de los sensores, captores
de fotones y vacios). Y para el computo de la entropia, captacion y no captacion de la

informacion en ese proceso.

(6) Revela una analogia con la fisica de los agujeros negros: (i) la lente de la maquina
de medicion como un horizonte de sucesos, (ii) interior y exterior al mismo (iii) entropia
como la informacion contenida en la superficie, (iv) transformacio’n de los estados: cuantico

interior al clasico exterior, pasando por la interaccion en procesos intermedios ...

La fotografia es medida en unidades qubits de informacion. Y es la primera vez que a la

fotografia se la llama "Unidad de informacion”.
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LE TIEMPO: CONCEPTOS

« CAUSALIDAD, VELOCIDAD MAXIMA: c

« PASADO, PRESENTE, FUTURO: CONO DE LUZ

« IRREVERSIBILIDAD : LA FLECHA DEL TIEMPO ---

« EVOLUCION, ELUNIVERSO évoluciona DEL DESORDEN
HACIA EL ORDEN

(DEL CAOS HACIA LA ESTRUCTURACION ): => ENTROPIA, Siempre
CRECE

LA GRAVITACION, ESPACIO-TIEMPO, CLASSICA vs CUANTICA

« EL TIEMPO es un concept CLASICO, SemiCl, Cuantico
« EMERGE a partir du QUANTIQUE

« ORIGIN DU TEMPS : VACIO (« NADA ») : VIDE QUANTIQUE ==

« TIEMPO QUANTICO ==> Niveles Discretos del Tiempo




The classical Universe today U,:

set of physical gravitational observables (age or size,
mass, density, temperature, entropy) (L,M,p,T,S)

U,=(L,, My, p,, T, S,): Classical
Universe

The very early quantum Universe U, :
set of corresponding quantum dual physical quantities

(Lg» Mg, Pq: Tq:» Sq) :
Uy =(Lg, Mg, Pq: Tq: Sq): Quantum
Universe UQ = Up 2/ UA
u, = (l,, my, pp, to, Sp ): Planck Scale
The crossing scale between the two gravity domains



« COSMOLOGICAL EVOLUTION goes from a

Quantum Precursor Phase to a Semiclassical

accelerated de Sitter era (field theory inflation), then to the
Classical phase untill the present de Sitter era.

- The Wave-Particle-Gravity duality precisely
manifests in this evolution, between the different gravity
regimes : The Evolution of the Universe as a Scattering
problem in time.

- There is no singularity at the Universe’s origin.
Because the more earlier known stages of the Universe are de Sitter
(or quasi de Sitter) eras : The extreme past (at 10 1 tpP) is a
quantum state of high bounded trans-planckian constant
curvature and therefore without singularity.



CONCLUSIONS and IMPLICATIONS

¢ Different concepts are shown to be precisely
the Same in the different Classical and Quantum
Gravity regimes respectively. (ex. Black hole
Temperature and Particle Temperature,
Entropy...).
e Unifying clarifying picture :
main physical gravitational intrinsic magnitudes
of the Universe: age, size, mass, vacuum density,
temperature, entropy, in terms of vacuum energy
covering the relevant gravity regimes or
cosmological stages: classical, semiclassical and
quantum-planckian and superplanckian - eras.
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MUCHAS GRACIAS
por vuestra Atencion !!

MERCI BEAUCOUP !!
pour votre Atention

THANK YOU VERY MUCH
for your Attention!!



Precursor Quantum phase of the known Classical Inflation
era and of the classical standard eras and today Dark Energy
NEW RESULTS FOR INFLATION

[ASQH]= [A° ] 1 1
[1+(H/h)2] (1- 6ggy)Y/?

[ATQH]= [ATH] 1
[1+(H/hy)?]

H: classical known Inflation (classical H) era,
Q : stands for its Quantum dual precursor,
QH stands for the Complete Inflation era : classical known
Inflation and its Quantum precursor Inflation.
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