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RESUMEN

En este trabajo, abordaré la gravedad cuantica relativista desde la TCCR, esto es, desde la Teoria
Cuantica de Campos Relativistas. Es aqui donde se establece una clara distincion entre superparticula y
particula supermasiva respectivamente, en la medida en que, la primera, refiere a aquellas particulas
cuyo centro de masa y energia es extremadamente denso, lo que provoca la deformacion intensa del
espacio — tiempo cuantico, todo esto, en dimensiones mas altas y en condiciones de supersimetria,
causando incluso la formacioén de agujeros negros cuanticos, esto, sea por razones enddgenas o en su
defecto, por razones exogenas, esto tltimo, cuando la superparticula interacta con el supergraviton, es
decir, por permeabilizacion del espacio — tiempo cudntico a través del campo supergravitonico, en tanto
que, la segunda, refiere a las particulas cuyo centro de masa, es extremadamente denso, causando asi, la
deformacion del espacio — tiempo cuantico, en simetrias de calibre compactas, pudiendo provocar o no
la formacion de agujeros negros, salvo en circunstancias de colisién, en cuyo caso, es inevitable. La
particula supermasiva, por tanto, es la responsable de la gravedad cuantica relativista, sea por razones
endogenas, es decir, cuando la particula supermasiva, por si misma, distorsiona el espacio — tiempo
cuantico o en su defecto, por interaccion con el graviton, esto es, la permeabilizacion del plano cuantico

por intrusion del campo gravitonico.
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ABSTRACT

In this work, I will address relativistic quantum gravity from the TCCR, that is, from the Quantum
Theory of Relativistic Fields. It is here that a clear distinction is established between superparticle and
supermassive particle respectively, insofar as the former refers to those particles whose center of mass
and energy is extremely dense, which causes the intense deformation of quantum space-time, all this, in
higher dimensions and under conditions of supersymmetry, even causing the formation of quantum black
holes. This, either for endogenous reasons or, failing that, for exogenous reasons, the latter, when the
superparticle interacts with the supergraviton, that is, by permeabilization of quantum space-time
through the supergravitonic field, while the second refers to particles whose center of mass is extremely
dense, thus causing the deformation of quantum space-time. in compact gauge symmetries, which may
or may not cause the formation of black holes, except in collision circumstances, in which case, it is
inevitable. The supermassive particle, therefore, is responsible for relativistic quantum gravity, either
for endogenous reasons, that is, when the supermassive particle, by itself, distorts quantum space-time
or, failing that, by interaction with the graviton, that is, the permeabilization of the quantum plane by

intrusion of the gravitonic field.

Keywords: Gauge symmetries, quantum gravity, general relativity, supermassive particle, graviton,

gravitonic field.
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INTRODUCCION.

Las particulas supermasivas, han sido teorizadas en trabajos anteriores, por este autor, sin embargo,
existen aclaraciones que precisar. Las particulas supermasivas, o llamadas también “particulas oscuras”
o0 “particulas cosmologicas”, son aquellas, que a proposito de su masa en extremo pesada, son capaces
de deformar el espacio — tiempo cuantico, con posibilidad de provocar agujeros negros cuanticos, en
casos especificos de colapso o colision, en tanto que, las superparticulas o llamadas también “particulas
estrella” o “particulas blancas”, son aquellas cuyo centro de masa y energia es tan extremo, que no
solamente deforma el espacio — tiempo cudntico, sin que ademas, provoca agujeros negros cuanticos e
incluso, agujeros de gusano. La otra gran diferencia, estd en cuanto a la gravedad exdgena se refiere,
esto es, que la particula supermasiva, distorsiona el espacio — tiempo cuantico en el que interactua,
cuando empata o ancla con el graviton, lo que supone por tanto, la intrusiéon y permeo del campo
gravitonico en el plano repercutido, en tanto que, cuando se trata de la superparticula, ésta distorsiona
el espacio — tiempo cudntico en el que interactua, cuando empata o ancla con el supergraviton, lo que
supone por tanto, la intrusion y permeo del campo supergravitonico en el plano repercutido. Cabe aclarar
que los campos de permeabilizacion antes referidos, pueden ser fantasmas aunque no por regla general.
En cuanto a la gravedad cudntica relativista, no existe la formacion de supersimetrias, sino de simetrias
de calibre, con propagadores y osciladores armdnicos masivos pero no caoticos, es decir, existe un
minimo de compactacion. Trabajaremos en un espacio de Hilbert — Einstein para campos cuédnticos
relativistas, demostrando la accion gravitatoria de las particulas supermasivas en entornos de entropia
sin que esto, comporte dimensiones mas altas, salvo en casos de colapso o colision de estas particulas
pesadas.

RESULTADOS Y DISCUSION:

A continuacion, se expresa el Modelo de Gravedad Cuantica Relativista, en dimensién R* para simetrias

e

de gauge puras, con osciladores armonicos y propagadores < | :: ||RHY), en un espacio de Hilbert —

Einstein, tanto con interferencia gravitonica como sin interferencia gravitonica.

Modelo de Gravedad Cuantica Relativista con intervencion gravitonica (gravedad cudntica

exdgena).
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Figura 1. Plano cuéntico — relativista en condiciones de entropia.
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[1,0,0,2,1] @ (2)[2,1,0,0,1] & [0,1,1,1,0] & [0,0,1,0,3] & (2)[0,1,0,1,2] & [2,0,1,1,0] B

[1,2,0,1,0] @ [2,0,0,1,2] @ [1,1,1,0,1]




Nivel-6: [2,0,0,0,0] @ [0,0,0,1,1] @ [4,0,0,0,0] @ (2)[0,2,0,0,0] ® (2)[1,0,1,0,0] B
[1,0,0,2,0] @ (3)[1,0,0,0,2] @ (2)[2,1,0,0,0] & [0,0,0,0,4] & (2)[0,0,2,0,0] D
(3)[0,1,0,1,1] @ (2)[0,0,1,0,2] @ (4)[2,0,0,1,1] @ [0,0,0,2,2] & [3,0,1,0,0] B
[2,2,0,0,0] @ [3,0,0,2,0] & [3,0,0,0,2] & (3)[1,1,1,0,0] @ [1,1,0,2,0] @ (3)[1,1,0,0,2] ®
[1,0,0,1,3] @ (2)[1,0,1,1,1] & [0,2,0,1,1] & [2,0,2,0,0] @ [0,1,1,0,2] & [2,1,0,1,1]
Nivel-7: [1,0,0,0,1] & [0,1,0,1,0] & [0,0,0,0,3] @ (2)[2,0,0,1,0] ® (2)[0,0,1,0,1] B
[0,0,0,2,1] @ (3)[3,0,0,0,1] @ (4)[1,1,0,0,1] & [4,0,0,1,0] & [0,2,0,1,0] P
(4)[1,0,1,1,0] & (3)[1,0,0,1,2] @ (3)[2,1,0,1,0] @ [0,1,0,0,3] & [2,0,0,0,3] B
(3)[0,1,1,0,1] & [0,0,2,1,0] @ [0,1,0,2,1] @ (3)[2,0,1,0,1] & [1,2,0,0,1] & [3,1,0,0,1]
(2)[2,0,0,2,1] @ [0,0,1,1,2] @ [3,0,1,1,0] & [1,1,1,1,0] & [1,0,2,0,1] @ [1,1,0,1,2]
Nivel-8: [0,0,1,0,0] @ [3,0,0,0,0] & [1,1,0,0,0] @ (3)[1,0,0,1,1] & (2)[0,1,1,0,0] &
(2)[0,1,0,2,0] & (2)[0,1,0,0,2] @ (5)[2,0,1,0,0] @ [1,2,0,0,0] & (2)[3,1,0,0,0] B
(2)[2,0,0,2,0] & (2)[2,0,0,0,2] @ (3)[0,0,1,1,1] @ (2)[1,0,2,0,0] ® (3)[3,0,0,1,1] B
[0,2,1,0,0] @ (4)[1,1,0,1,1] & [4,0,1,0,0] & (2)[1,0,1,2,0] & (2)[1,0,1,0,2] D
[1,0,0,2,2] @ [2,1,1,0,0] @ [0,0,3,0,0] & [2,1,0,2,0] @ [2,1,0,0,2] @ [0,1,1,1,1] B
[2,0,1,1,1]
Nivel-9: [1,0,0,1,0] @ [0,1,0,0,1] & [0,0,0,3,0] @ (2)[2,0,0,0,1] &® (2)[0,0,1,1,0] B
[0,0,0,1,2] @ (3)[3,0,0,1,0] @ (4)[1,1,0,1,0] & [4,0,0,0,1] & [0,2,0,0,1] &
(4)[1,0,1,0,1] & (3)[1,0,0,2,1] @ (3)[2,1,0,0,1] @ [0,1,0,3,0] & [2,0,0,3,0] B
(3)[0,1,1,1,0] & [0,0,2,0,1] @ [0,1,0,1,2] ®
(3)[2,0,1,1,0] @ [1,2,0,1,0] @ [3,1,0,1,0] @ (2)[2,0,0,1,2] & [0,0,1,2,1] @ [3,0,1,0,1]
@ [1,1,1,0,1] @ [1,0,2,1,0] @ [1,1,0,2,1]
Nivel-10: [2,0,0,0,0] @ [0,0,0,1,1] @ [4,0,0,0,0] @ (2)[0,2,0,0,0] @ (2)[1,0,1,0,0] & (3)
[1,0,0,2,0] @ [1,0,0,0,2] @ (2)[2,1,0,0,0] & [0,0,0,4,0] & (2)[0,0,2,0,0]
(3)[0,1,0,1,1] @ (2)[0,0,1,2,0] @ (4)[2,0,0,1,1] & [0,0,0,2,2] & [3,0,1,0,0] B

[2,2,0,0,0] @ [3,0,0,2,0] & [3,0,0,0,2] & (3)[1,1,1,0,0] & (3)[1,1,0,2,0] B [1,1,0,0,2]

[1,0,0,3,1] @ (2)[1,0,1,1,1] & [0,2,0,1,1] & [2,0,2,0,0] & [0,1,1,2,0] & [2,1,0,1,1]




e Nivel-11: [1,0,0,0,1] ® (3)[0,1,0,1,0] & (2)[2,0,0,1,0] @ [0,0,1,0,1] & (2)[0,0,0,2,1] B
[3,0,0,0,1] @ (3)[1,1,0,0,1] @ (2)[1,0,0,3,0] & (2)[0,2,0,1,0] & (4)[1,0,1,1,0] D
[1,0,0,1,2] @ (2)[2,1,0,1,0] & [0,1,1,0,1] & [0,0,1,3,0] @ (2)[0,1,0,2,1] & [2,0,1,0,1]
[1,2,0,0,1] @ [2,0,0,2,1] @ [1,1,1,1,0]

e Nivel-12: (2)[0,0,1,0,0] @ [0,0,0,2,0] @ (2)[1,1,0,0,0] ® (3)[1,0,0,1,1] B
(2)[0,1,1,0,0] & (3)[0,1,0,2,0] @ [0,1,0,0,2] ® (2)[2,0,1,0,0] & [1,2,0,0,0] B
[2,0,0,2,0] @ [0,0,0,3,1] & [0,0,1,1,1] & [0,2,1,0,0] @ (2)[1,1,0,1,1] & [1,0,1,2,0]

e Nivel-13: [0,0,0,0,1] @ (2)[1,0,0,1,0] @ (2)[0,1,0,0,1] & [0,0,0,3,0] & [2,0,0,0,1] P
(2)[0,0,1,1,0] & [0,0,0,1,2] @ (2)[1,1,0,1,0] & [0,2,0,0,1] & [1,0,1,0,1] & [1,0,0,2,1]
[0,1,1,1,0]

e Nivel-14: [0,0,0,0,0] @ [0,1,0,0,0] @ [2,0,0,0,0] & (2)[0,0,0,1,1] & [0,2,0,0,0] D
[1,0,1,0,0] @ [1,0,0,2,0] @ [1,0,0,0,2] & [0,0,2,0,0] & [0,1,0,1,1]

e Nivel-15: [0,0,0,1,0] @ [1,0,0,0,1] @ [0,1,0,1,0] & [0,0,1,0,1]

e Nivel-16:[0,0, 1,0, 0]

Dynkin V1 o1,0,1]

e Nivel-0:[1,0,1,0, 1]

e Nivel-1:[1,0,1,0,0] € [1,0,0,0,2] & [0,0,2,0,0] €& [0,1,0,1,1] & [0,0,1,0,2] & [2,0,0,1,1] D
[1,1,1,0,0] €& [1,1,0,0,2] € [1,0,1,1,1]

e Nivel-2:[1,0,0,0,1] & [0,1,0,1,0] & [0,0,0,0,3] & [2,0,0,1,0] & (2)[0,0,1,0,1] D
[0,0,0,2,1] & [3,0,0,0,1] & (3)[1,1,0,0,1] &b [0,2,0,1,0] & (3)[1,0,1,1,0] D
(3)[1,0,0,1,2] & [2,1,0,1,0] & [0,1,0,0,3] & [2,0,0,0,3] D (3)[0,1,1,0,1] € [0,0,2,1,0] D
[0,1,0,2,1] & (2)[2,0,1,0,1] & [1,2,0,0,1] & [2,0,0,2,1] & [0,0,1,1,2] D [1,1,1,1,0] D
[1,0,2,0,1] € [1,1,0,1,2]

e Nivel-3:[0,0,1,0,0] € [0,0,0,2,0] & [0,0,0,0,2] € [3,0,0,0,0] &© (2)[1,1,0,0,0] D

(5)[1,0,0,1,1] & (4)[0,1,1,0,0] & (3)[0,1,0,2,0] & (4)[0,1,0,0,2] & (4)[2,0,1,0,0] D

(2)[1,2,0,0,0] & [3,1,0,0,0] & (2)[2,0,0,2,0] & (4)[2,0,0,0,2]  [0,0,0,3,1]




(2)[0,0,0,1,3] @ (5)[0,0,1,1,1] @ [1,0,0,0,4] @ (4)[1,0,2,0,0] & (2)[3,0,0,1,1] B
(2)[0,2,1,0,0] @ (7)[1,1,0,1,1] & [0,2,0,2,0] @ (2)[0,2,0,0,2] D (2)[1,0,1,2,0] B
(5)[1,0,1,0,2] @ (2)[1,0,0,2,2] @ (2)[2,1,1,0,0] @ [0,0,3,0,0] & [2,1,0,2,0] B
(2)[2,1,0,0,2] @ [0,0,2,0,2] & [0,1,0,1,3] @ (3)[0,1,1,1,1] & [2,0,0,1,3] @
(2)[2,0,1,1,1] & [1,1,2,0,0] @ [1,2,0,1,1] @ [1,1,1,0,2]

Nivel-4: (2)[1,0,0,1,0] @ (4)[0,1,0,0,1] & (2)[0,0,0,3,0] & (4)[2,0,0,0,1] ®
(5)[0,0,1,1,0] & (4)[0,0,0,1,2] @ (3)[3,0,0,1,0] @ (8)[1,1,0,1,0] ® (4)[1,0,0,0,3] B
[4,0,0,0,1] @ (5)[0,2,0,0,1] @ (11)[1,0,1,0,1] @ (7)[1,0,0,2,1] ® (7)[2,1,0,0,1] B
(2)[0,1,0,3,0] & [2,0,0,3,0] @ (8)[0,1,1,1,0] @ (3)[0,0,1,0,3] & (5)[0,0,2,0,1] B
(8)[0,1,0,1,2] & (7)[2,0,1,1,0] @ [0,0,0,2,3] ® (4)[1,2,0,1,0] & (2)[3,1,0,1,0] &
(7)[2,0,0,1,2] & (3)[0,0,1,2,1] @ [0,3,0,0,1] & [3,0,0,0,3] & (4)[1,1,0,0,3] B
(3)[3,0,1,0,1] @ (9)[1,1,1,0,1] @ [2,2,0,0,1] @ [3,0,0,2,1] D [1,0,0,1,4]
(3)[1,0,2,1,0] & (4)[1,1,0,2,1] @ (2)[0,2,1,1,0] @ (4)[1,0,1,1,2] ® (2)[0,2,0,1,2] B
(2)[0,1,2,0,1] @ [0,1,1,0,3] & (2)[2,1,1,1,0] @ [2,0,2,0,1] B (2)[2,1,0,1,2] ®
[2,0,1,03] @ [1,2, 1,0, 1]

Nivel-5: [0,1,0,0,0] & [2,0,0,0,0] @ (3)[0,0,0,1,1] & [4,0,0,0,0] @ (4)[0,2,0,0,0] ®
(7)[1,0,1,0,0] & (6)[1,0,0,2,0] @ (5)[1,0,0,0,2] @ (5)[2,1,0,0,0] & [0,0,0,4,0] B
[0,0,0,0,4] @ (6)[0,0,2,0,0] @ (13)[0,1,0,1,1] @ (6)[0,0,1,2,0] ® (7)[0,0,1,0,2] B
(2)[0,3,0,0,0] @ (12)[2,0,0,1,1] & (5)[0,0,0,2,2] @ [4,1,0,0,0] @ (6)[3,0,1,0,0] ®
(3)[2,2,0,0,0] @ (3)[3,0,0,2,0] @ (5)[3,0,0,0,2]  (13)[1,1,1,0,0] ® (9)[1,1,0,2,0] B
(12)[1,1,0,0,2] @ (3)[1,0,0,3,1] & (7)[1,0,0,1,3] @ (2)[0,1,0,0,4] @ (6)[0,1,2,0,0] B
(16)[1,0,1,1,1] @ (9)[0,2,0,1,1] & (2)[4,0,0,1,1] @ (2)[2,0,0,0,4] ® (6)[2,0,2,0,0] ®
(4)[0,1,1,2,0] @ (8)[0,1,1,0,2] ® (11)[2,1,0,1,1] @ (4)[1,2,1,0,0] ® (4)[0,1,0,2,2] ®
(3)[2,0,1,2,0] & (8)[2,0,1,0,2] @ (2)[3,1,1,0,0] @ (3)[0,0,2,1,1] & (2)[0,0,1,1,3] B

(2)[1,2,0,2,0] ® (4)[1,2,0,0,2] ® (3)[2,0,0,2,2] @ [3,1,0,2,0] B (2)[3,1,0,0,2] B

[1,0,3,0,0] & [0,3,0,1,1] & [0,2,2,0,0] & [1,0,1,0,4] & [3,0,0,1,3] & (3)[1,1,0,1,3]




(2)[1,0,2,0,2] @ (2)[3,0,1,1,1] ® (6)[1,1,1,1,1] & [0,2,1,0,2] & [2,2,0,1,1] &

[2,1,2,0,0] @ [2,1,1,0,2]

Nivel-6: [0,0,0,1,0] @ (3)[1,0,0,0,1] & (7)[0,1,0,1,0] @ (2)[0,0,0,0,3] & (6)[2,0,0,1,0] @
(7)[0,0,1,0,1] @ (7)[0,0,0,2,1] ® (6)[3,0,0,0,1] & (13)[1,1,0,0,1] & (5)[1,0,0,3,0] &
(3)[4,0,0,1,0] @ (10)[0,2,0,1,0] @ (17)[1,0,1,1,0] & (14)[1,0,0,1,2] @ (12)[2,1,0,1,0] B
(6)[0,1,0,0,3] @ [5,0,0,0,1] ® (7)[2,0,0,0,3] @ (16)[0,1,1,0,1] @ (2)[0,0,0,1,4] B
(2)[0,0,1,3,0] @ (7)[0,0,2,1,0] @ (13)[0,1,0,2,1] ® (17)[2,0,1,0,1] @ (2)[0,0,0,3,2] B
(11)[1,2,0,0,1] ® (7)[3,1,0,0,1] @ (11)[2,0,0,2,1] & (9)[0,0,1,1,2] @ [1,0,0,0,5] & (3)
[0,3,0,1,0] ® [3,0,0,3,0] @ (3)[1,1,0,3,0] ® (7)[3,0,1,1,0] & [4,1,0,1,0] ®
(16)[1,1,1,1,0] ® (4)[2,2,0,1,0] @ (7)[3,0,0,1,2] ® (10)[1,0,2,0,1] & (6)[1,0,1,0,3] B
(3)[0,2,0,0,3] @ (16)[1,1,0,1,2] @ [4,0,0,0,3] & (6)[0,2,1,0,1] @ (3)[1,0,0,2,3] ®
[1,3,0,0,1] @ (2)[4,0,1,0,1] @ (6)[1,0,1,2,1] @ (4)[0,2,0,2,1] & (4)[2,1,0,0,3] ®
[0,0,3,0,1] @ [3,2,0,0,1] @ [4,0,0,2,1] & (3)[0,1,2,1,0] @ [0,1,0,1,4] & [0,0,2,0,3] B
(9)[2,1,1,0,1] @ (3)[2,0,2,1,0] D [2,0,0,1,4] @ (4)[2,1,0,2,1] ® (4)[0,1,1,1,2] B
(2)[1,2,1,1,0] @ (4)[2,0,1,1,2] @ [3,1,1,1,0] @ (2)[1,2,0,1,2] & [3,1,0,1,2]

[3,0,2,0,1] @ (2)[1,1,2,0,1] & [1,1,1,0,3]

Nivel-7: [1,0,0,0,0] @ (4)[0,0,1,0,0] & (3)[0,0,0,2,0] @ (2)[0,0,0,0,2] & (2)[3,0,0,0,0] @
(5)[1,1,0,0,0] @ (13)[1,0,0,1,1] & [5,0,0,0,0] & (12)[0,1,1,0,0] & (11)[0,1,0,2,0] B
(9)[0,1,0,0,2] @ (12)[2,0,1,0,0] & (8)[1,2,0,0,0] ® (5)[3,1,0,0,0] & (9)[2,0,0,2,0]
(9)[2,0,0,0,2] @ (5)[0,0,0,3,1] ® (5)[0,0,0,1,3] & (15)[0,0,1,1,1] & [1,0,0,4,0] ®
(3)[1,0,0,0,4] @ (13)[1,0,2,0,0] @ (12)[3,0,0,1,1] @ (10)[0,2,1,0,0] & (28)[1,1,0,1,1] B
(3)[1,3,0,0,0] @ (4)[4,0,1,0,0] ® (8)[0,2,0,2,0] & (9)[0,2,0,0,2] & (13)[1,0,1,2,0] ®
(15)[1,0,1,0,2] @ (2)[3,2,0,0,0] @ (2)[4,0,0,2,0] ® (4)[4,0,0,0,2] & (12)[1,0,0,2,2] B
(14)[2,1,1,0,0] ® (3)[0,0,3,0,0] & (9)[2,1,0,2,0] @ (13)[2,1,0,0,2] @ [0,0,1,0,4] B
[0,0,0,2,4] @ (2)[0,0,2,2,0] & (4)[0,0,2,0,2] ® (4)[0,1,0,3,1] & (7)[0,1,0,1,3] ®

(16)[0,1,1,1,1] & [5,0,0,1,1] & (3)[2,0,0,3,1] @ (7)[2,0,0,1,3] & [0,3,1,0,0] &

(3)[0,0,1,2,2] @ [3,0,0,0,4] ® (17)[2,0,1,1,1] & (4)[3,0,2,0,0] ® (2)[1,1,0,0,4]




[0,3,0,2,0] @ [0,3,0,0,2] @ (7)[1,1,2,0,0] ® (11)[1,2,0,1,1] ® (7)[3,1,0,1,1] &
[4,1,1,0,0] ® (2)[2,2,1,0,0] ® (2)[3,0,1,2,0] ® (5)[3,0,1,0,2] & (5)[1,1,1,2,0] ®
(9)[1,1,1,0,2] @ [4,1,0,0,2] & [2,2,0,2,0] ® (2)[2,2,0,0,2] & (2)[3,0,0,2,2]
[0,1,3,0,0] ® (5)[1,1,0,2,2] @ (4)[1,0,2,1,1] ® (2)[1,0,1,1,3] & [0,2,0,1,3] &
[2,0,3,0,0] ® (2)[0,2,1,1,1] @ [0,1,2,0,2] & [4,0,1,1,1] @ [2,1,0,1,3] & [2,0,2,0,2] & (3)
[2,1,1,1,1]

Nivel-8: (2)[0,0,0,0,1] @ (5)[1,0,0,1,0] & (8)[0,1,0,0,1] & (3)[0,0,0,3,0] @
(6)[2,0,0,0,1] @ (10)[0,0,1,1,0] & (7)[0,0,0,1,2] ® (6)[3,0,0,1,0] & (16)[1,1,0,1,0] B
(5)[1,0,0,0,3] @ (4)[4,0,0,0,1] @ (12)[0,2,0,0,1] & (19)[1,0,1,0,1] & (17)[1,0,0,2,1] ®
(15)[2,1,0,0,1] @® (6)[0,1,0,3,0] & [5,0,0,1,0] ® (5)[2,0,0,3,0] & (19)[0,1,1,1,0] B
[0,0,0,4,1] @ (4)[0,0,1,0,3] @ (8)[0,0,2,0,1] ® (17)[0,1,0,1,2] @ (19)[2,0,1,1,0] &
(4)[0,0,0,2,3] @ (14)[1,2,0,1,0] @ (8)[3,1,0,1,0] @ (16)[2,0,0,1,2] @ (10)[0,0,1,2,1]
(5)[0,3,0,0,1] @ (4)[3,0,0,0,3] ® (8)[1,1,0,0,3] & (12)[3,0,1,0,1] & (3)[4,1,0,0,1] @
(22)[1,1,1,0,1] ® (7)[2,2,0,0,1] @ (7)[3,0,0,2,1] ® (2)[1,0,0,1,4] @ (10)[1,0,2,1,0] B
(3)[1,0,1,3,0] @ (2)[0,2,0,3,0] ® (18)[1,1,0,2,1] @ (7)[0,2,1,1,0] & (3)[1,0,0,3,2] @
(2)[1,3,0,1,0] @ (3)[4,0,1,1,0] ® (12)[1,0,1,1,2] ® (7)[0,2,0,1,2] & (2)[2,1,0,3,0] ®
[0,0,3,1,0] @ [3,2,0,1,0] @ (3)[4,0,0,1,2] & (5)[0,1,2,0,1] @ (2)[0,1,1,0,3] &
(10)[2,1,1,1,0] ® (2)[0,1,0,2,3] @ (6)[2.,0,2,0,1] ® (10)[2,1,0,1,2] D (3)[2,0,1,0,3] B
[5,0,1,0,1] ® (4)[0,1,1,2,1] & [0,0,2,1,2] & [1,2,0,0,3] @ [2,0,0,2,3] & [3,1,0,0,3] ®
(3)[1,2,1,0,1] @ (4)[2,0,1,2,1] ® (3)[3,1,1,0,1] @ (2)[1,2,0,2,1] @ [3,1,0,2,1] B
[3,0,2,1,0] ® (2)[1,1,2,1,0] @ [1,0,3,0,1] & [3,0,1,1,2] @ (2)[1,1,1,1,2]

Nivel-9: [0,0,0,0,0] @ (3)[0,1,0,0,0] @ (2)[2,0,0,0,0] ® (6)[0,0,0,1,1] & [4,0,0,0,0] &
(6)[0,2,0,0,0] @ (10)[1,0,1,0,0] & (8)[1,0,0,2,0] ® (7)[1,0,0,0,2] & (6)[2,1,0,0,0]
[0,0,0,4,0] @ [0,0,0,0,4] @ (8)[0,0,2,0,0] ® (19)[0,1,0,1,1] & (9)[0,0,1,2,0] &
(8)[0,0,1,0,2] @ (5)[0,3,0,0,0] ® (16)[2,0,0,1,1] & (8)[0,0,0,2,2] & (2)[4,1,0,0,0] ®

(8)[3,0,1,0,0] & (6)[2,2,0,0,0] & (6)[3,0,0,2,0] & (6)[3,0,0,0,2] & (19)[1,1,1,0,0] D

(16)[1,1,0,2,0] @ (15)[1,1,0,0,2] & (8)[1,0,0,3,1] & (8)[1,0,0,1,3] & [0,4,0,0,0]




[0,1,0,4,0] @ [0,1,0,0,4] @ (8)[0,1,2,0,0] & (24)[1,0,1,1,1] & (16)[0,2,0,1,1] ®
(5)[4,0,0,1,1] & [2,0,0,4,0] @ [2,0,0,0,4] @ [5,0,1,0,0] & (9)[2,0,2,0,0] & [2,3,0,0,0] D
[5,0,0,0,2] @ (9)[0,1,1,2,0] @ (9)[0,1,1,0,2] & (20)[2,1,0,1,1] & [0,0,0,3,3] B
(8)[1,2,1,0,0] @ (9)[0,1,0,2,2] ® (9)[2,0,1,2,0] & (10)[2,0,1,0,2] & (5)[3,1,1,0,0] ®
(5)[0,0,2,1,1] & (2)[0,0,1,3,1] @ (2)[0,0,1,1,3] @ (6)[1,2,0,2,0] ® (7)[1,2,0,0,2] B
(8)[2,0,0,2,2] & (3)[3,1,0,2,0] @ (5)[3,1,0,0,2] @ (2)[1,0,3,0,0] ® (2)[0,3,0,1,1] B
[0,2,2,0,0] @ [3,0,0,3,1] @ (2)[3,0,0,1,3] & (3) [1,1,0,3,1] ® (4)[1,1,0,1,3] B
(2)[1,0,2,2,0] @ (2)[1,0,2,0,2] D [4,0,2,0,0] @ (6)[3,0,1,1,1] ® (12)[1,1,1,1,1] ®
[4,1,0,1,1] @ [0,2,1,2,0] @ [0,2,1,0,2] & (3)[2,2,0,1,1] @ (2)[2,1,2,0,0] P [4,0,1,0,2] ®
(2)[1,0,1,2,2] @ [0,2,0,2,2] @ [2,1,1,2,0] @ (2)[2,1,1,0,2] & [0,1,2,1,1] D [2,1,0,2,2] B
[2,0,2,1,1]

Nivel-10: (2)[0,0,0,1,0] @ (5)[1,0,0,0,1] & (8)[0,1,0,1,0] & (3)[0,0,0,0,3] @
(6)[2,0,0,1,0] @ (9)[0,0,1,0,1] @ (7)[0,0,0,2,1] & (4)[3,0,0,0,1] & (14)[1,1,0,0,1] &
(5)[1,0,0,3,0] @ (2)[4,0,0,1,0] ® (11)[0,2,0,1,0] @ (17)[1,0,1,1,0] & (14)[1,0,0,1,2] ®
(12)[2,1,0,1,0] @ (5)[0,1,0,0,3] & [5,0,0,0,1] @ (4)[2,0,0,0,3] ® (16)[0,1,1,0,1]
[0,0,0,1,4] @ (3)[0,0,1,3,0] ® (7)[0,0,2,1,0] & (14)[0,1,0,2,1] & (14)[2,0,1,0,1] ®
(3)[0,0,0,3,2] @ (12)[1,2,0,0,1] & (6)[3,1,0,0,1] @ (13)[2,0,0,2,1] & (8)[0,0,1,1,2] &
(4)[0,3,0,1,0] & (2)[3,0,0,3,0] ® (5)[1,1,0,3,0] @ (7)[3,0,1,1,0] & [4,1,0,1,0] B
(17)[1,1,1,1,0] @ (5)[2,2,0,1,0] ® (6)[3,0,0,1,2] & [1,0,0,4,1] @ (7)[1,0,2,0,1] ®
(2)[1,0,1,0,3] & (2)[0,2,0,0,3] @ (15)[1,1,0,1,2] @ [4,0,0,0,3] @ (6)[0,2,1,0,1] B
(3)[1,0,0,2,3] & (2)[1,3,0,0,1] @ (2)[4,0,1,0,1] @ (9)[1,0,1,2,1] ® (5)[0,2,0,2,1] B
(2)[2,1,0,0,3] & [3,2,0,0,1] @ [4,0,0,2,1] @ (3)[0,1,2,1,0] ® [0,1,1,3,0] B
(8)[2,1,1,0,1] @ [0,1,0,3,2] @ (3)[2,0,2,1,0] ® (6)[2,1,0,2,1] & [2,0,1,3,0] B
(3)[0,1,1,1,2] & [0,0,2,2,1] @ [2,0,0,3,2] ® (2)[1,2,1,1,0] ® (3)[2,0,1,1,2] B
[3,1,1,1,0] ® (2)[1,2,0,1,2] @ [3,1,0,1,2] & [3,0,2,0,1] @ [1,1,2,0,1] D [1,1,1,2,1]

Nivel-11: [1,0,0,0,0] & (4)[0,0,1,0,0] @ (2)[0,0,0,2,0] & (3)[0,0,0,0,2] & [3,0,0,0,0] &

(5)[1,1,0,0,0] @ (11)[1,0,0,1,1] & (10)[0,1,1,0,0] & (7)[0,1,0,2,0] & (9)[0,1,0,0,2] B




(8)[2,0,1,0,0] & (6)[1,2,0,0,0] @ (2)[3,1,0,0,0] @ (6)[2,0,0,2,0] ® (6)[2,0,0,0,2] B
(3)[0,0,0,3,1] @ (4)[0,0,0,1,3] @ (11)[0,0,1,1,1] @ [1,0,0,4,0] @ [1,0,0,0,4] ®
(8)[1,0,2,0,0] @ (6)[3,0,0,1,1] @ (7)[0,2,1,0,0]  (19)[1,1,0,1,1] @ (2)[1,3,0,0,0] ®
[4,0,1,0,0] @ (5)[0,2,0,2,0] @ (6)[0,2,0,0,2] & (9)[1,0,1,2,0] & (9)[1,0,1,0,2] ®
[3,2,0,0,0] @ [4,0,0,2,0] @ [4,0,0,0,2] & (8)[1,0,0,2,2] @ (8)[2,1,1,0,0] @ [0,0,3,0,0] ®
(6)[2,1,0,2,0] @ (6)[2,1,0,0,2] @ (2)[0,0,2,2,0] @ [0,0,2,0,2] & (3)[0,1,0,3,1] B
(3)[0,1,0,1,3] @ (10)[0,1,1,1,1] & (3)[2,0,0,3,1] @ (2)[2,0,0,1,3] @ [0,3,1,0,0] D
(2)[0,0,1,2,2] & (9)[2,0,1,1,1] @ [3,0,2,0,0] @ [0,3,0,0,2] & (3)[1,1,2,0,0] B
(NH[1,2,0,1,1] & (3)[3,1,0,1,1] @ [2,2,1,0,0] @ [3,0,1,2,0] D [3,0,1,0,2] B
(3)[1,1,1,2,0] @ (3)[1,1,1,0,2] D [2,2,0,0,2] @ [3,0,0,2,2] B (3)[1,1,0,2,2] ®
[1,0,2,1,1] @ [1,0,1,3,1] @ [0,2,1,1,1] & [2,1,1,1,1]
Nivel-12: [0,0,0,0,1] @ (3)[1,0,0,1,0] & (6)[0,1,0,0,1] @ [0,0,0,3,0] @ (4)[2,0,0,0,1] &
(5)[0,0,1,1,0] & (5)[0,0,0,1,2] @ (2)[3,0,0,1,0] @ (8)[1,1,0,1,0] & (4)[1,0,0,0,3]

® (6)[0,2,0,0,1] @ (11)[1,0,1,0,1] @ (7)[1,0,0,2,1] ® (6)[2,1,0,0,1]

® (2)[0,1,0,3,0] @ (2)[2,0,0,3,0] @ (8)[0,1,1,1,0] & (2)[0,0,1,0,3]

® (4)[0,0,2,0,1] @ (8)[0,1,0,1,2] @ (7)[2,0,1,1,0] & [0,0,0,2,3]

® (5)[1,2,0,1,0] @ (2)[3,1,0,1,0] @ (6)[2,0,0,1,2] & (4)[0,0,1,2,1]

® (2)[0,3,0,0,1] @ (2)[1,1,0,0,3] @ (2)[3,0,1,0,1] & (8)[1,1,1,0,1]

® (2)[2,2,0,0,1] @ (2)[3,0,0,2,1] @ (3)[1,0,2,1,0] & [1,0,1,3,0]

® (6)[1,1,0,2,1] @ (2)[0,2,1,1,0] ® [1,0,0,3,2] @ (3)[1,0,1,1,2]

® (2)[0,2,0,1,2] @ [0,1,2,0,1] @ (2)[2,1,1,1,0] & (2)[2,1,0,1,2]

®[0,1,1,2,1] @ [1,2,1,0,1] @ [2,0,1,2,1]
Nivel-13: [0,1,0,0,0] @ [2,0,0,0,0] & (2)[0,0,0,1,1] @ (2)[0,2,0,0,0] ® (4)[1,0,1,0,0] ®
(2)[1,0,0,2,0] @ (4)[1,0,0,0,2] @ (2)[2,1,0,0,0] @ [0,0,0,0,4] & (3)[0,0,2,0,0] B
(6)[0,1,0,1,1] @ (2)[0,0,1,2,0] @ (4)[0,0,1,0,2] & [0,3,0,0,0] & (5)[2,0,0,1,1] B

(2)[0,0,0,2,2] @ [3,0,1,0,0] @ [2,2,0,0,0] @ [3,0,0,2,0] & [3,0,0,0,2] & (5)[1,1,1,0,0] &

(3)[1,1,0,2,0] ® (5)[1,1,0,0,2] @ [1,0,0,3,1] & (2)[1,0,0,1,3] @ (2)[0,1,2,0,0] B




(6)[1,0,1,1,1] @ (3)[0,2,0,1,1] & [2,0,2,0,0] @ [0,1,1,2,0] & (2)[0,1,1,0,2] &
(3)[2,1,0,1,1] @ [1,2,1,0,0] & [0,1,0,2,2] @ [2,0,1,2,0] & [2,0,1,0,2] & [0,0,2,1,1] @
[1,2,0,0,2] & [2,0,0,2,2] @ [1,1,1,1,1]

Nivel-14: [1,0,0,0,1] & [0,1,0,1,0] @ [0,0,0,0,3] & [2,0,0,1,0] &® (2)[0,0,1,0,1] &
[0,0,0,2,1] @ [3,0,0,0,1] @ (3)[1,1,0,0,1] & [0,2,0,1,0] & (3)[1,0,1,1,0] @
(3)[1,0,0,1,2] @ [2,1,0,1,0] & [0,1,0,0,3] @ [2,0,0,0,3] & (3)[0,1,1,0,1] & [0,0,2,1,0] B
[0,1,0,2,1] @ (2)[2,0,1,0,1] & [1,2,0,0,1] & [2,0,0,2,1] @ [0,0,1,1,2] & [1,1,1,1,0] ®
[1,0,2,0,1] & [1,1,0,1,2]

Nivel-15: [1,0,0,1,1] & [0,1,1,0,0] @ [0,1,0,0,2] & [2,0,1,0,0] & [2,0,0,0,2] @
[0,0,1,1,1] @ [1,0,2,0,0] @ [1,1,0,1,1] & [1,0,1,0,2]

Nivel-16:[1,0, 1, 0, 1]

Dynkin V3 0,0,0,1]

Nivel-0: [3,0, 0,0, 1]

Nivel-1: [3,0,0,0,0] & [2,0,1,0,0] @ [3,1,0,0,0] & [2,0,0,0,2] & [3,0,0,1,1]

Nivel-2: [2,0,0,0,1] @ (2)[3,0,0,1,0] @ [1,1,0,1,0] & [4,0,0,0,1] @ [1,0,1,0,1] &
(2)[2,1,0,0,1] @ [2,0,1,1,0] @ [3,1,0,1,0] @ [2,0,0,1,2] & [3,0,1,0,1]

Nivel-3: [4,0,0,0,0] @ [0,2,0,0,0] @ [1,0,1,0,0] @ [1,0,0,2,0] & (2)[2,1,0,0,0] &
[0,1,0,1,1] @ (3)[2,0,0,1,1] & [4,1,0,0,0] & (3)[3,0,1,0,0] @ [2,2,0,0,0] @ [3,0,0,2,0] ®
(2)[3,0,0,0,2] @ (2)[1,1,1,0,0] ® [1,1,0,2,0] & [1,1,0,0,2] & [1,0,1,1,1] D [4,0,0,1,1] B
[2,0,2,0,0] ® (2)[2,1,0,1,1] @ [2,0,1,0,2] & [3,1,1,0,0] D [3,1,0,0,2]

Nivel-4: (2)[0,1,0,1,0] @ (2)[2,0,0,1,0] & [0,0,0,2,1] @ (3)[3,0,0,0,1] & (3)[1,1,0,0,1] @
[1,0,0,3,0] @ (2)[4,0,0,1,0] @ (2)[0,2,0,1,0] &® (3)[1,0,1,1,0] & [1,0,0,1,2] &
(4)[2,1,0,1,0] @ [5,0,0,0,1] & [2,0,0,0,3] @ [0,1,1,0,1] & [0,1,0,2,1] D (4)[2,0,1,0,1] B
(2)[1,2,0,0,1] @ (4)[3,1,0,0,1] ® (2)[2,0,0,2,1] & (2)[3,0,1,1,0] D [4,1,0,1,0] B

(2)[1,1,1,1,0] @ [2,2,0,1,0] @ (2)[3,0,0,1,2] & [1,0,2,0,1] & [1,1,0,1,2] & [4,0,0,0,3] &

[4,0,1,0,1] @ [2,1,0,0,3] @ [3,2,0,0,1] & (2)[2,1,1,0,1]




Nivel-5: [0,0,1,0,0] @ [0,0,0,2,0] @ [3,0,0,0,0] @ (2)[1,1,0,0,0] ® (3)[1,0,0,1,1] ®
[5,0,0,0,0] ® (3)[0,1,1,0,0] @ (3)[0,1,0,2,0] & [0,1,0,0,2] @ (4)[2,0,1,0,0] &
(3)[1,2,0,0,0] ® (3)[3,1,0,0,0] ® (3)[2,0,0,2,0] @ (2)[2,0,0,0,2] & [0,0,0,3,1] B
[0,0,1,1,1] ® (2)[1,0,2,0,0] @ (5)[3,0,0,1,1] & [5,1,0,0,0] @ (2)[0,2,1,0,0] &
(6)[1,1,0,1,1] & [1,3,0,0,0] @ (3)[4,0,1,0,0] @ [0,2,0,2,0] & [0,2,0,0,2] B
(2)[1,0,1,2,0] @ [1,0,1,0,2] & (2)[3,2,0,0,0] @ [4,0,0,2,0] & (3)[4,0,0,0,2] ®
[1,0,0,2,2] ® (5)[2,1,1,0,0] @ (2)[2,1,0,2,0] ® (4)[2,1,0,0,2] ® [0,1,1,1,1] &
[5,0,0,1,1] @ [2,0,0,1,3] @ [3,0,0,0,4] & (3)[2,0,1,1,1] @ [3,0,2,0,0] & [1,1,2,0,0] ®
(2)[1,2,0,1,1] @ (3)[3,1,0,1,1] D [4,1,1,0,0] @ [2,2,1,0,0] B (2)[3,0,1,0,2] ®
[1,1,1,0,2] & [4,1,0,0,2] @ [2,2,0,0,2]

Nivel-6: [0,0,0,0,1] @ (2)[1,0,0,1,0] & (3)[0,1,0,0,1] @ [0,0,0,3,0] @ (2)[2,0,0,0,1] ®
(3)[0,0,1,1,0] @ [0,0,0,1,2] & (3)[3,0,0,1,0] @ (6)[1,1,0,1,0] D (3)[4,0,0,0,1] B
(4)[0,2,0,0,1] @ (4)[1,0,1,0,1] @ (4)[1,0,0,2,1] & (6)[2,1,0,0,1] & [0,1,0,3,0] B
(2)[5,0,0,1,0] @ [2,0,0,3,0] ® (4)[0,1,1,1,0] @ (2)[0,1,0,1,2] D (6)[2,0,1,1,0] B
(5)[1,2,0,1,0] & (5)[3,1,0,1,0] @ [6,0,0,0,1] ® (4)[2,0,0,1,2] & [0,0,1,2,1] B
(2)[0,3,0,0,1] @ (2)[3,0,0,0,3] ® [1,1,0,0,3] @ (6)[3,0,1,0,1] D (4)[4,1,0,0,1] B
(5)[1,1,1,0,1] @ (4)[2,2,0,0,1] D (2)[3,0,0,2,1] & [1,0,2,1,0] ® (3)[1,1,0,2,1] B
[0,2,1,1,0] @ [5,1,0,1,0] @ [1,3,0,1,0] & (2)[4,0,1,1,0] @ [1,0,1,1,2] & [0,2,0,1,2] B
[3,2,0,1,0] @ (2)[4,0,0,1,2] @ (3)[2,1,1,1,0] @ [2,0,2,0,1] ® (3)[2,1,0,1,2] ®
[2,0,1,0,3] @ [5,0,1,0,1] @ [3,1,0,0,3] @ [1,2,1,0,1] & (2)[3,1,1,0,1]

Nivel-7: [0,0,0,0,0] & (2)[0,1,0,0,0] & [2,0,0,0,0] & (3)[0,0,0,1,1] & [4,0,0,0,0] ®
(3)[0,2,0,0,0] @ (4)[1,0,1,0,0] ® (3)[1,0,0,2,0] & (2)[1,0,0,0,2] ® (3)[2,1,0,0,0] B
(2)[0,0,2,0,0] @ [6,0,0,0,0] & (6)[0,1,0,1,1] @ (2)[0,0,1,2,0] & [0,0,1,0,2]
(3)[0,3,0,0,0] @ (6)[2,0,0,1,1] & [0,0,0,2,2] @ (3)[4,1,0,0,0] ® (5)[3,0,1,0,0] B
(4)[2,2,0,0,0] ® (3)[3,0,0,2,0] ® (3)[3,0,0,0,2] ® (7)[1,1,1,0,0] ® (5)[1,1,0,2,0] B

(4)[1,1,0,0,2] & [1,0,0,3,1] & [1,0,0,1,3] B

[0,4,0,0,0] & [0,1,2,0,0] & [6,1,0,0,0] & (5)[1,0,1,1,1] & (5)[0,2,0,1,1] B




(5)[4,0,0,1,1] & (3) [5,0,1,0,0] @ (3)[2,0,2,0,0] & [4,2,0,0,0] @ [2,3,0,0,0] D
[5,0,0,2,0] @ (2)[5,0,0,0,2] @ [0,1,1,2,0] & [0,1,1,0,2] & (9)[2,1,0,1,1] @
(4)[1,2,1,0,0] @ [0,1,0,2,2] @ (2)[2,0,1,2,0] ® (3)[2,0,1,0,2] & (5)[3,1,1,0,0] B
(2)[1,2,0,2,0] ® (3)[1,2,0,0,2] D (2)[2,0,0,2,2] B (2)[3,1,0,2,0] D (4)[3,1,0,0,2] B
[6,0,0,1,1] @ [0,3,0,1,1] & [3,0,0,1,3] & [1,1,0,1,3] @ [4,0,2,0,0] ® (3)[3,0,1,1,1] B
(2)[1,1,1,1,1] @ (2)[4,1,0,1,1] ® (2)[2,2,0,1,1] & [2,1,2,0,0] D [4,0,1,0,2] @ [2,1,1,0,2]
Nivel-8: (2)[0,0,0,1,0] @ (3)[1,0,0,0,1] & (4)[0,1,0,1,0] & [0,0,0,0,3] @ (3)[2,0,0,1,0] ®
(4)[0,0,1,0,1] @ (2)[0,0,0,2,1] ® (3)[3,0,0,0,1] & (6)[1,1,0,0,1] @ [1,0,0,3,0] D
(3)[4,0,0,1,0] & (5)[0,2,0,1,0] @ (6)[1,0,1,1,0] @ (4)[1,0,0,1,2] ® (7)[2,1,0,1,0] B
[0,1,0,0,3] @ (3)[5,0,0,0,1] @ [2,0,0,0,3] & (5)[0,1,1,0,1] & [0,0,2,1,0] P
(3)[0,1,0,2,1] & (6)[2,0,1,0,1] @ (7)[1,2,0,0,1] @ (6)[3,1,0,0,1] ® (2)[6,0,0,1,0] B
(5)[2,0,0,2,1] & [0,0,1,1,2] @ (3)[0,3,0,1,0] @ [3,0,0,3,0] & [1,1,0,3,0] & [7,0,0,0,1]
(6)[3,0,1,1,0] @ (4)[4,1,0,1,0] @ (6)[1,1,1,1,0] @ (5)[2,2,0,1,0] ® (4)[3,0,0,1,2] B
[1,0,2,0,1] @ [0,2,0,0,3] ® (5)[1,1,0,1,2] & [4,0,0,0,3] @ (2)[0,2,1,0,1] @ [1,0,0,2,3] ®
(2)[5,1,0,0,1] @ (2)[1,3,0,0,1] @ (4)[4,0,1,0,1] @ [1,0,1,2,1] & [0,2,0,2,1] B
[2,1,0,0,3] ® (2)[3,2,0,0,1] @ (2)[4.,0,0,2,1] ® (5)[2,1,1,0,1] @ [2,0,2,1,0] ®
(3)[2,1,0,2,1] & [5,0,1,1,0] @ [5,0,0,1,2] @ [1,2,1,1,0] & [2,0,1,1,2] @ (2)[3,1,1,1,0]
[1,2,0,1,2] @ [3,1,0,1,2] @ [3,0,2,0,1]

Nivel-9: [1,0,0,0,0] @ (3)[0,0,1,0,0] @ [0,0,0,2,0] ® (2)[0,0,0,0,2] & [3,0,0,0,0] ® (3)
[1,1,0,0,0] @ (5)[1,0,0,1,1] & [5,0,0,0,0] & (5)[0,1,1,0,0] & (2)[0,1,0,2,0] B
(4)[0,1,0,0,2] & (5) [2,0,1,0,0] ® (4)[1,2,0,0,0] & (3)[3,1,0,0,0] B (3)[2,0,0,2,0] D
(3)[2,0,0,0,2] & [0,0,0,1,3] @ [7,0,0,0,0] @ (3)[0,0,1,1,1] & (3)[1,0,2,0,0] B
(6)[3,0,0,1,1] & (2)[5,1,0,0,0] @ (4)[0,2,1,0,0] @ (9)[1,1,0,1,1] & (3)[1,3,0,0,0] B
(4)[4,0,1,0,0] & (2)[0,2,0,2,0] @ (3)[0,2,0,0,2] @ (2)[1,0,1,2,0] ® (3)[1,0,1,0,2] B
(3)[3,2,0,0,0] @ (3)[4,0,0,2,0] @ (2)[4,0,0,0,2] @ (2)[1,0,0,2,2] ® (7)[2,1,1,0,0] B

(5)[2,1,0,2,0] & (4)[2,1,0,0,2] & [0,1,0,1,3] D (2)[0,1,1,1,1] & (3) [5,0,0,1,1] D

[2,0,0,3,1] @ [2,0,0,1,3] & [6,0,1,0,0] & [0,3,1,0,0] B [6,0,0,0,2]  (5)[2,0,1,1,1] B




(2)[3,0,2,0,0] @ [0,3,0,0,2] & [1,1,2,0,0] ® (5)[1,2,0,1,1] & (6)[3,1,0,1,1] &
(2)[4,1,1,0,0] @ (2)[2,2,1,0,0] ® (2)[3,0,1,2,0] @ [3,0,1,0,2] & [1,1,1,2,0] ®
[1,1,1,0,2] @ [4,1,0,2,0] @ [4,1,0,0,2] & [2,2,0,2,0] D [2,2,0,0,2] @ [3,0,0,2,2] ®
[1,1,0,2,2] @ [4,0,1,1,1] @ [2, 1,1, 1,1]

Nivel-10: [0,0,0,0,1] @ (2)[1,0,0,1,0] & (4)[0,1,0,0,1] @ (3)[2,0,0,0,1] ®
(2)[0,0,1,1,0] @ (2)[0,0,0,1,2] ® (3)[3,0,0,1,0] & (5)[1,1,0,1,0] & (2)[1,0,0,0,3] B
(2)[4,0,0,0,1] @ (4) [0,2,0,0,1] @ (6)[1,0,1,0,1] @ (2)[1,0,0,2,1] & (6)[2,1,0,0,1]
(2)[5,0,0,1,0] @ [2,0,0,3,0] ® (3) [0,1,1,1,0] & [0,0,1,0,3] @ [0,0,2,0,1] B
(3)[0,1,0,1,2] & (6)[2,0,1,1,0] @ (5)[1,2,0,1,0] @ (6)[3,1,0,1,0] & [6,0,0,0,1] B
(4)[2,0,0,1,2] @ (2)[0,3,0,0,1] @ [1,1,0,0,3] @ (4)[3,0,1,0,1] ® (3)[4,1,0,0,1] B
(5)[1,1,1,0,1] @ (4)[2,2,0,0,1] ® (4)[3,0,0,2,1] & [1,0,2,1,0] ® (3)[1,1,0,2,1] B
[4,0,0,3,0] @ [0,2,1,1,0] ® [5,1,0,1,0] & [1,3,0,1,0] @ (3)[4,0,1,1,0] ® [1,0,1,1,2] B
[0,2,0,1,2] @ [2,1,0,3,0] @ (2)[3,2,0,1,0] & [4,0,0,1,2] @ (4)[2,1,1,1,0] ®
(2)[2,1,0,1,2] @ [5,0,1,0,1] & [1,2,1,0,1] @ [2,0,1,2,1] & [3,1,1,0,1] & [3,1,0,2,1]
Nivel-11: [0,1,0,0,0] @ [2,0,0,0,0] @ [0,0,0,1,1] & [4,0,0,0,0] & (2)[0,2,0,0,0] ® (3)
[1,0,1,0,0] @ [1,0,0,2,0] @ (3)[1,0,0,0,2] & (3)[2,1,0,0,0] & [0,0,0,0,4] & [0,0,2,0,0]
(3)[0,1,0,1,1] & (2)[0,0,1,0,2] @ [0,3,0,0,0] ® (5)[2,0,0,1,1] & (2)[4,1,0,0,0] B
(4)[3,0,1,0,0] @ (3)[2,2,0,0,0] ® (3)[3,0,0,2,0] B (2)[3,0,0,0,2] ® (5)[1,1,1,0,0] B
(2)[1,1,0,2,0] @ (4) [1,1,0,0,2] & [1,0,0,1,3] & [0,1,2,0,0] ® (3)[1,0,1,1,1] &
(2)[0,2,0,1,1] @ (3)[4,0,0,1,1] & [5,0,1,0,0] @ (2)[2,0,2,0,0] & [4,2,0,0,0]
[2,3,0,0,0] @ [5,0,0,2,0] @ [0,1,1,0,2] & (6)[2,1,0,1,1] @ (2)[1,2,1,0,0] @
(2)[2,0,1,2,0] @ [2,0,1,0,2] ® (3)[3,1,1,0,0] @ [1,2,0,2,0] & [1,2,0,0,2] D [2,0,0,2,2] B
(3)[3,1,0,2,0] @ [3,1,0,0,2] ® [3,0,0,3,1] @ [3,0,1,1,1] & [1,1,1,1,1] D [4,1,0,1,1] @
[2,2,0,1,1]

Nivel-12: [1,0,0,0,1] & [0,1,0,1,0] @ [0,0,0,0,3] & (2)[2,0,0,1,0] & [0,0,1,0,1] &

(3)[3,0,0,0,1] @ (4)[1,1,0,0,1] @ (2)[4,0,0,1,0] & [0,2,0,1,0] B (2)[1,0,1,1,0] &

(2)[1,0,0,1,2] & (4) [2,1,0,1,0] & [0,1,0,0,3] & [2,0,0,0,3] & (2)[0,1,1,0,1] D




(4)[2,0,1,0,1] @ (2)[1,2,0,0,1] @ (3)[3,1,0,0,1] @ (2)[2,0,0,2,1] & [3,0,0,3,0] B
(3)[3,0,1,1,0] @ (2)[4,1,0,1,0] @ (2)[1,1,1,1,0] @ (2)[2,2,0,1,0] & [3,0,0,1,2] B
[1,0,2,0,1] @ [1,1,0,1,2] @ [3,2,0,0,1] & [4,0,0,2,1] @ [2,1,1,0,1] & [2,1,0,2,1]
Nivel-13: [3,0,0,0,0] @ [1,1,0,0,0] & [1,0,0,1,1] @ [0,1,1,0,0] & [0,1,0,0,2] B
(3)[2,0,1,0,0] & [1,2,0,0,0] @ (2)[3,1,0,0,0] @ [2,0,0,2,0] & (2)[2,0,0,0,2] B
[1,0,2,0,0] @ (3)[3,0,0,1,1] @ (2)[1,1,0,1,1] & [4,0,1,0,0] & [1,0,1,0,2] @ [3,2,0,0,0] ®
[4,0,0,2,0] @ (2)[2,1,1,0,0] @ [2,1,0,2,0] & [2,1,0,0,2] @ [2,0,1,1,1] & [3,1,0,1,1]
Nivel-14: [2,0,0,0,1] @ (2)[3,0,0,1,0] & [1,1,0,1,0] & [4,0,0,0,1] & [1,0,1,0,1] ®
(2)[2,1,0,0,1] @ [2,0,1,1,0] @ [3,1,0,1,0] & [2,0,0,1,2] & [3,0,1,0,1]

Nivel-15: [4,0,0,0,0] @ [2,1,0,0,0] & [2,0,0,1,1] @ [3,0,1,0,0] & [3,0,0,0,2]

Nivel-16: [3,0, 0, 0, 1]

Dynkin V(4,0,0,0,0]

Nivel-0: [4, 0, 0, 0, 0]

Nivel-1: [3,0,0,0,1] & [4,0,0,1,0]

Nivel-2: [2,0,1,0,0] @ [3,1,0,0,0] & [3,0,0,1,1] @ [4,0,1,0,0]

Nivel-3: [3,0,0,1,0] @ [1,1,0,1,0] & [4,0,0,0,1] & [2,1,0,0,1] & [2,0,1,1,0] & [3,1,0,1,0] &
[3,0,1,0,1] @ [4,1,0,0,1]

Nivel-4: [4,0,0,0,0] & [0,2,0,0,0] & [1,0,0,2,0] & [2,1,0,0,0] & [2,0,0,1,1] & [4,1,0,0,0] ®
[3,0,1,0,0] @ [2,2,0,0,0] & [3,0,0,2,0] & [3,0,0,0,2] & [1,1,1,0,0] & [1,1,0,2,0] &
[4,0,0,1,1] & [2,0,2,0,0] & [4,2,0,0,0] & [5,0,0,0,2] & [2,1,0,1,1] & [3,1,1,0,0] &
[3,1,0,0,2]

Nivel-5: [0,1,0,1,0] & [2,0,0,1,0] & [3,0,0,0,1] & [1,1,0,0,1] & [1,0,0,3,0] & [4,0,0,1,0] ®
[0,2,0,1,0] @ [1,0,1,1,0] & (2)[2,1,0,1,0] & [5,0,0,0,1] & [2,0,1,0,1] & [1,2,0,0,1] B

(2)[3,1,0,0,1] @ [2,0,0,2,1] & [3,0,1,1,0] & [4,1,0,1,0] B [1,1,1,1,0] & [2,2,0,1,0] &

[3,0,0,1,2] @ [4,0,0,0,3] @ [5,1,0,0,1] & [4,0,1,0,1] & [3,2,0,0,1] & [2,1,1,0,1]




Nivel-6: [0,0,1,0,0] @ [1,1,0,0,0] & [1,0,0,1,1] @ [0,1,1,0,0] & [0,1,0,2,0] B
(2)[2,0,1,0,0] @ [1,2,0,0,0] & [3,1,0,0,0] @ [2,0,0,2,0] & (2)[3,0,0,1,1] @ [5,1,0,0,0] B
[0,2,1,0,0] @ (2)[1,1,0,1,1] @ [1,3,0,0,0] & (2)[4,0,1,0,0] & [1,0,1,2,0] @ [3,2,0,0,0] ®
[4,0,0,0,2] ® (2)[2,1,1,0,0] & [2,1,0,2,0] & [2,1,0,0,2] @ [5,0,0,1,1] & [6,0,1,0,0] D
[2,0,1,1,1] @ [1,2,0,1,1] @ (2)[3,1,0,1,1] & [4,1,1,0,0] @ [2,2,1,0,0] & [3,0,1,0,2] ®
[4,1,0,0,2]

Nivel-7: [0,0,0,0,1] & [1,0,0,1,0] & [0,1,0,0,1] & [2,0,0,0,1] & [0,0,1,1,0] & [3,0,0,1,0] ®
(2)[1,1,0,1,0] @ [4,0,0,0,1] & [0,2,0,0,1] @ [1,0,1,0,1] & [1,0,0,2,1] D (2)[2,1,0,0,1] B
[5,0,0,1,0] @ [0,1,1,1,0] @ (2)[2,0,1,1,0] & (2)[1,2,0,1,0] @ (2)[3,1,0,1,0] &

[6,0,0,0,1] @ [2,0,0,1,2] @ [0,3,0,0,1] & [7,0,0,1,0] ® (2)[3,0,1,0,1] & (2)[4,1,0,0,1] ®
[1,1,1,0,1] @ (2)[2,2,0,0,1] @ [3,0,0,2,1] &® [1,1,0,2,1] @ [5,1,0,1,0] & [1,3,0,1,0] ®
[4,0,1,1,0] @ [3,2,0,1,0] @ [4,0,0,1,2] & [2,1,1,1,0] @ [2,1,0,1,2] & [5,0,1,0,1] &
[3,1,1,0,1]

Nivel-8: [0,0,0,0,0] @ [0,1,0,0,0] & [2,0,0,0,0] @ [0,0,0,1,1] & [4,0,0,0,0] & [0,2,0,0,0] @
[1,0,1,0,0] & [1,0,0,2,0] @ [1,0,0,0,2] & [2,1,0,0,0] & [0,0,2,0,0] & [6,0,0,0,0] &
[0,1,0,1,1] @ [0,3,0,0,0] & (2)[2,0,0,1,1] & [4,1,0,0,0] @ [3,0,1,0,0] @ (2)[2,2,0,0,0] ®
[3,0,0,2,0] @ [3,0,0,0,2] @ (2)[1,1,1,0,0] & [8,0,0,0,0] @ [1,1,0,2,0] & [1,1,0,0,2] B
[0,4,0,0,0] @ [6,1,0,0,0] @ [1,0,1,1,1] & [0,2,0,1,1] @ (2)[4,0,0,1,1] & [5,0,1,0,0] B
[2,0,2,0,0] @ [4,2,0,0,0] @ [2,3,0,0,0] & [5,0,0,2,0] D [5,0,0,0,2] ® (3)[2,1,0,1,1] ®
[1,2,1,0,0] @ (2)[3,1,1,0,0] @ [1,2,0,2,0] & [1,2,0,0,2] @ [2,0,0,2,2] & [3,1,0,2,0] ®
[3,1,0,0,2] & [6,0,0,1,1] @ [4,0,2,0,0] & [3,0,1,1,1] & [4,1,0,1,1] @ [2,2,0,1,1]

Nivel-9: [0,0,0,1,0] & [1,0,0,0,1] @ [0,1,0,1,0] & [2,0,0,1,0] & [0,0,1,0,1] & [3,0,0,0,1] ®
(2)[1,1,0,0,1] @ [4,0,0,1,0] & [0,2,0,1,0] @ [1,0,1,1,0] & [1,0,0,1,2] D (2)[2,1,0,1,0] B
[5,0,0,0,1] @ [0,1,1,0,1] @ (2)[2,0,1,0,1] & (2)[1,2,0,0,1] @ (2)[3,1,0,0,1] &

[6,0,0,1,0] @ [2,0,0,2,1] & [0,3,0,1,0] & [7,0,0,0,1] & (2)[3,0,1,1,0] & (2)[4,1,0,1,0] ®

[1,1,1,1,0] © (2)[2,2,0,1,0] & [3,0,0,1,2] @ [1,1,0,1,2] & [5,1,0,0,1] & [1,3,0,0,1] B




[4,0,1,0,1] @ [3,2,0,0,1] & [4,0,0,2,1] & [2,1,1,0,1] & [2,1,0,2,1] & [5,0,1,1,0] &
[3,1,1,1,0]

Nivel-10: [0,0,1,0,0] & [1,1,0,0,0] & [1,0,0,1,1] & [0,1,1,0,0] & [0,1,0,0,2] &
(2)[2,0,1,0,0] @ [1,2,0,0,0] @ [3,1,0,0,0] & [2,0,0,0,2] & (2)[3,0,0,1,1] & [5,1,0,0,0] &
[0,2,1,0,0] @ (2)[1,1,0,1,1] & [1,3,0,0,0] & (2)[4,0,1,0,0] & [1,0,1,0,2] & [3,2,0,0,0] D
[4,0,0,2,0] @ (2)[2,1,1,0,0] & [2,1,0,2,0] & [2,1,0,0,2] & [5,0,0,1,1] & [6,0,1,0,0] B
[2,0,1,1,1] @ [1,2,0,1,1] & (2)[3,1,0,1,1] & [4,1,1,0,0] & [2,2,1,0,0] & [3,0,1,2,0]
[4,1,0,2,0]

Nivel-11: [0,1,0,0,1] & [2,0,0,0,1] & [3,0,0,1,0] & [1,1,0,1,0] & [1,0,0,0,3] &
[4,0,0,0,1] @ [0,2,0,0,1] & [1,0,1,0,1] & (2)[2,1,0,0,1] & [5,0,0,1,0] & [2,0,1,1,0]
[1,2,0,1,0] @ (2)[3,1,0,1,0] & [2,0,0,1,2] & [3,0,1,0,1] & [4,1,0,0,1] & [1,1,1,0,1]
[2,2,0,0,1] @ [3,0,0,2,1] & [4,0,0,3,0] & [5,1,0,1,0] & [4,0,1,1,0] & [3,2,0,1,0] &
[2,1,1,1,0]

Nivel-12: [4,0,0,0,0] & [0,2,0,0,0] & [1,0,0,0,2] & [2,1,0,0,0] & [2,0,0,1,1] &
[4,1,0,0,0] @ [3,0,1,0,0] & [2,2,0,0,0] & [3,0,0,2,0] & [3,0,0,0,2] & [1,1,1,0,0] &
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Figuras 7, 8, 9 y 10. Fluctuaciones de masa y radiacion de una particula supermasiva.
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Figuras 18 y 19. Densidad de masa de una particula supermasiva y registros de ondas cuanticas

gravitacionales.
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Figuras 20, 21, 22 y 23. Distorsion del espacio — tiempo cuantico por una particula supermasiva, en

dimension D=4.
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Figura 24. Torsion del espacio — tiempo cuantico. Curvatura por gravedad cuantica.
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Figura 31. Interacciones de una particula supermasiva con o sin interferencia gravitonica.
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Ny =2 | —6.565x1072% | —1.915x 1072 | -2.8393059176753911173 | 2.859 x 1072°
Ne=3 | 4214%x 10725 1.188 x 10722 -3.3892805274389775678 | 2.159 x 10721
Ny =4 | 1.620 x 10722 4.069 x 10720 -4.3655284762174631267 | 9.220 x 10~1°
Caso 2. Ny = 19¥(A1,44) = (3,2)
R3/2 Ri/2 Ao(lmt) 0o
—3.594 x 10733 | —7.605x 10731 | -3.1653887845699785480 | 1.122 x 10™2°
8.694 x 10733 1.792 x 10730 -3.1419129712303989770 | 2.612 x 1072°
2.285 x 10733 4.750 x 10731 -3.1592865927006754811 | 6.990 x 1073°
1.188 x 10732 2.427 x 10730 -3.1388618752957474436 | 3.522 x 1072°
—6.909 x 1073% | —1.449 x 10731 | -3.1623376886353270145 | 2.113 x 1073




Caso 3. Ny = 201(AL,A0,,) = (5 Nf)

12’14

R3/2 Ri/2 Ao(lmf) 0o
8.370 x 1072% | 2381 x 10721 | -2.9294387406755353595 | 3.385 x 1072°
1.364 x 10723 | 4.159 x 1072t | -2.6816709273752314462 | 5.589 x 10720
1.359 x 10723 | 3.802 x 10721 | -3.0545474608660212803 | 5.577 x 1072°
4598 x 1072* | 1.351x 10721 | -2.7562653234541241733 | 1.832 x 10720
Caso 4. Ny = 3¢*(Ay,85,A0,0p) = (%E%Nf (1 - %))
R3/2 Ris2 A(mD o
—2.023 x 10718 | —4.727 x 107¢ | -4.4813859779853576433 | 8.868 x 10715
—-1.879 x 10718 | —4.836 x 10716 | -3.5203924078852770102 | 7.756 x 1015
—2.948 x 10718 | —6.613 x 1071° | -4.7777616683409756638 | 1.286 x 10714
—1.710x 1071 | —4.255x 10717 | -3.6883756122275059505 | 6.527 x 10716
—2.484x 10718 | —5,685x 1071° | -4.6295738231631666536 | 1.086 x 10714

4y 1 A P
log ZM e (N, k,7) + Slog Ry = £

r 12 3
k€ {1'2'3'4}'E € {5'5' 1,5, 2,3}.

2(1
a0 (e, 1),

/2

f3/2(kr r)=-—

f1/2 (k,7) =

2n(k + 1) (r
3V2k+r

2(1
e (k1)

3 1
a0 Nz 4 A 8 V2, Ad
() (R ) + £530 U ) (s )2 + £ (),

2n(k +71)
3V2k +r

3k + Zr)
4 (k+r1)?




£I0 k1) = f )

Ry(k,7) = < (X €{3/2,1/2)),
fx(k,7)
(k,7) R3/2 Ri/2 Ao(lmﬂ oo
(1,1 —1.842 —7.982 - 7.956
/2) x 10716 x 10714 2.4445122210251198105 | x 10713
—1.382 —9.963 - 9.539
(21)
x 10721 x 10710 1.5990156188560014468 | x 10718
(3,3 —1.529 —-1.301 - 1.174
/2) x 10718 x 10715 1.4747778063088432060 | x 10~ 14
—1.430 —1.249 - 1.187
(4.2)
x 10716 x 10713 1.6979156145862367914 | x 10~ 12
(k,7) R3,2 Ry Ao(lmﬁ o
(1,2 —3.264 —1.557 - 1.568
/3) x 10717 x 10714 2.3523428919766891206 | x 10713
(2,4 —4.072 —3.009 - 2.823
/3) x 10719 x 10716 1.6252242716209757969 | x 10715
—1.090 —8.815 - 8.459
(3.2)
x 10716 x 10714 1.6284176444001315906 | x 10713
(4,8 —4.916 —3.849 - 4.102
/3) x 10715 x 10712 2.0166679918730627992 | x 10~*




(k,7) R3/2 Ry/2 Ao(lmf) o
(1,1) || —3.573%x 107 [ —1.959 x 107> | -2.2479735914758641588 | 2.024 x 10~1*
(22) || —4.454x 10716 | —3.269x 10713 | -1.7710441322786798897 | 3.135x 10712
(33) || —3.989x 1071 | —2.834x 10711 | -2.0958128593131947881 | 3.097 x 10710
(44) || —8.360x 10713 | —5.303 x 10710 | -2.9167150281215899207 | 6.910 x 10~°
(k,7) R3/2 R1/2 Ao(lmﬁ Op
(1,3 —3.293 —2.036 - 1.941
/2) x 10716 x 10713 2.2194141302255562257 | x 10712
—2.845 -1.923 -
(2,3) 1.976 x 107°
x 10713 x 10710 2.1883848791741933989
3,9 —1.086 -
-6.292 x 107° 8.184 x 1078
/2) x 10711 3.1734834121743210878
—1.205 -
(4,6) —5.835x 1078 9.564 x 1077
x 10710 4.9043313527433843627
(k,7) R3/2 Ri/2 A o
(1,2) || —3.601x 107 [ —2.338x 107! | -2.2917317046811495268 | 2.099 x 10~1°
(24) || —1.842x 107 [ —1.112x 1078 | -2.8180835746366396624 | 1.235x 1077
(3,6) || —4.050%x 10710 [ —1.949x 1077 | -4.6848075856487257662 | 2.909 x 107°




(4,8) H —2.996x107° | —1.167 x107° | -7.6419214327213593603 | 2.248 x 107°
(k,7) R3/y Ry, Ao(lmf) 09
(1,3) —2.018x 1071 [ —1.291 x 1078 | -2.6498077170116517266 | 1.104 x 1077
(2,6) —2.996 x 107° | —1.441x107% | -4.6689712958005925271 | 1.821 x 1075
(3,9 —3.148x 1078 | —1.126 x 1075 | -8.9730889697708208865 | 2.015 x 10~*
(4,12) || —-1.397x1077 | —=3.939x 107> | -15.329031790765612168 | 9.246 x 10~*
(k,7) Rnp,l/z (k,7) Rnp,1/2 (k,7) Rnp,1/2
(1,D 3.549 x 10710 (1,2) || —-3.737x 10711 (1,3) —5.599 x 1078
(2,2) || —2.420x 1078 || (2,4) —3.968 x 1077 (2,6) 2.636 x 1078
(3,3) 4451 x 107° (3,6) | —8.227x107° (39) || —3.638x107°
(44) || -3.138x107* || (4,8) 8.126 x 1075 (4,12) 1.289 x 107
4 211
Caso 1. A = (Apg - Al,g,g.g.o)
2
N €{1,23,45} ™ A= 3
Ny €{1,2,3 A E {1 5}
A ==
f { = } 1 2 9
Ny =1 A ’
= N = —
s 1712
4 211
Caso 2. A = (Al,g— Al’;’;’;’Am)




Ny € {1,2,3} & (A, A )—{(1 Nf) (1 Nf) (5 Nf)
f{”} 1rm—2r6'2;9;9;9
9'12/)°\12°12)'\12"15

€ {12} & (81, A 12°12/’\15’15/’\24’ 10

Caso3. A= (A5 — 3,200, 2= g, 0)

2 11 2 2
Ny € (12} & (1,8, 8m) = (5‘%3” 5- ;))

2 11 2 2
Ny € (3418 (880 Bn) = (5‘5'1’% 5- ;))

faga (Np. &), £

/N A AAR, 4 i,
3 ; A,

(ot () i)
3 LAY TN )M T 3RR N7

FO(Ng, 8,m) = fi(Ny, A m)

(N, a,m),

f3/2(Nf; Amn)=-—

Q

/[
T

fir2(Np, 8 m) = =

RX(N lAln) = A (X € {3/2!1/2})1
d fx(Np, 8,m)
_24®., (22211
Caso 1.2, =2¢®n= (2,222 2 0)
R3/2 Ri/2 Ao(lmf) 0o
Ny - 9.445
2.446 x 1028 7.122 x 10726
=1 2.7620858097124988759 | x 10725
Ny —4.779 —1.594 - 2.399
=2 x 10722 x 10719 3.2671366455659909955 | x 1018
Ny —7.188 —2.104 - 4.110
=3 x 10719 x 10716 4.7624014875151824187 | x 10715




Ny - 7.423
1.210 x 10716 2.994 x 1014
=4 7.0161650179852435476 | x 10~13
Ny - 5.851
9.005 x 10~15 1.895 x 10712
=5 9.9830275183613382542 | x 10711
Caso 2. Ny = 2¢®(8y,4,) = (3,%)
R3/2 Rz Ao(lmf) 0o
- 4.489
1.078 x 10716 3.448 x 10714
3.4528096365944814244 | x 10713
B} 7.244
1.732 x 10716 5.639 x 1014
3.3715743804211707717 x 10713
- 2.564
6.362 x 10~17 2.046 x 10714
3.3447537752182470037 x 10713
—5.510 -1.751 - 2.195
x 10717 x 10714 3.2966941000920532717 x 10713
2 1 1 2 2
Caso 3. Ny = 30® (A1, 44, 4) = (5 “maNr (5 - E)>
R3/2 Ry, Ao(lmf) o
- 7.852
1.584x 10715 | 4419 x 10713
5.0895614683300330156 | x 10712
- 7.691
1.597 x 10715 | 4.479x 10713
4.9454216523869612663 | x 10712




- 2.645
6.608 x 1017 1.862 x 10714
4.8692433262566337160 x 10713
—1.782 —4.984 - 8.264
x 10715 x 10713 4.7512952786913154264 | x 10712
—3.923 —1.098 - 1.898
x 10716 x 10713 4.8145318465752665874 x 10712
A
ZQ1,1,1 (N No A )_ 1 z %ﬁ dxl- dfcl- ﬁ ) X; 1 551'
stxsz U N ST =y2 | | 27, 2miz, 1 | %; %;
mmezZN ¢ i=1 i#]
1-ng
1-ng X
N %Ya x_]iya
j
<] ] — | 1|5
ij=1 a=12 1 _f_jYa a=34 | 1 —x—]l_ya/
1 Nf(l_ann) ( )
N 2. N _ Nf(1-ng,,
x‘—[ x;Yn 1_[ 1_[ (x/xj’yqn ) e
1 — &,
‘{=1 n=1,2 1 _x_lyqn j=1 n=12 1 x]an
N (eiBi)M (eiéj)M
x“—[eiBi—l>< iBj _q
i=1 j=1 e
_Nf - o
1 X; X;
, ~ Vin N (1 = —’,ys) (1 - —’.y4)
eiBi = (—)N+Nr2[Ng/2 i 1_[ Xi Xi
' 1 ’EJ' -1 3?] -1
n=1,2 1—x—iy(7n j=1 (l—x—iy1 )(1—x—y2 )
X X;
e (i)
1—%; X _ X _
n=1.2 iYan i=1 (1 - x—]iy 1) (1 - x—]iy2 1)




1
X; X €{-11}
=1 TFV1TF V2 %; %;
x_iY3 x_i}’4
Xi Xi
i N %5057 1 1
% = 1_[ Xi Xi €e{-11
i=1 _,z_jh_,z_}’z %j %;
x_l,}’3 x—iy4

N
N N [N, N. [N
L (3 T i P i
R U e e &
=
N
+ Z [z Li, (ei(ﬁj—ui+n’Aa)) — z Li, (ei(aj_ui_”Aa))]
i,j=1 a=3,4 a=1,2
N 2
i i(—uj+mlg ; i(—t;—mA n T _
+Nfz Z [le (el( ugm qn)) — Li, (e‘( - qn)) + EuiAdn + Eui(Aqn _ 2)]
=1 n=1
2u — kj|t|
p()= Yz (te <t<ts),
T
Sv(t) =mh, — 2#——kltl (t< <t< t>),

[l u

t<<= Nf,t>>=ﬁf.

’N
— |2
u= 37t.

N, N
ni=1—i—17fl.ﬁj=j—N—17fJ

0 <Re[fj —u+mA,] <2m, —2m <Re[flj —u; —mA,| <0
0 < Re[i; + A, | < 2m, 0 <Re[—u +mhy | <2m.

v + ﬁilinitial condition = 7'[(2 - A1 - A‘h - qu) =0,

Ny €{12345} t A=
5
12’

—~——
ol NI
9w

Ny € {1,2,3} x A E

}

A(l Al
figa” (Np, 1), 55" (Np, A, ),




i

f3/2(Nf, A, n)= -

‘/N N 3
f
Nf, Am) = — .
f1/2( fr TI) \/§ (4 +4Nf>
AT (Np, A ) = f(Np, A m)
Rx(Ns,Am) = - (X €{3/2,1/2}),
fx(Np, 8,m)
R3/2 R1/2 Ao(lmf) (o}
Ne=1 | 1503 x 10717 9.883 x 107> | -2.1415723730798296354 | 6.340 x 10714
Ny =2 [ =3.490x 107 | —2.641x 10711 | -2.0385864384989237526 | 1.780 x 10710
Ny =3 [ —1.753x 10712 | —1.168 x 107° | -2.2368141361938090934 | 9.784 x 107°
Ny =4 | 5722x10712 3.251x 107° -2.6005901148883909862 | 2.981 x 1078
Ny=5 | 2396x 10710 1.157 x 1077 | -3.1045097958934355205 | 1.393 x 107°

6 6
RO = 8g®

ds§g, = (dy + 0)* + ds¢

1 1
o == (cos & —sin? Odo + = cos écos 6;dgp, + —sm &cos 6,d¢,
2

1 1
ds2 =d&? + cos? &sin? & (d(p +5cos 61d¢, — 5 €08 92d¢2)

1 1
+ZCOSZ &(dO? + sin? 6,d¢?) + Zsin2 £(dO2 + sin? 6,d¢?)

T
0S2Y+¢<4m0<§<5,0<6;,<Sm0< ¢y, <2m

N

Q+oq
i\t cos &cos ?

‘S

+
e
‘S—
=

_
. 2
_ o
_

1

‘S
‘e
‘S~
NS

)

) cos esin 2
2
)

i II) (P+¢z

sin sm -
d 2




2mi

(X3, X4) ~ e™r (X3,X,)
41

W-o~2y -9+
f

4

vol [57/ZNf] =
f

1 1 1
g == cos usin 8(cos ¢pa; —sin ¢o,) + Zcos@(l + cos? p)o; — > cos 6d¢

p 1 : 2
dsé =1 (dG — cos u(sin ¢poy + cos qbaz))
1 _ 1 2
+Zsm2 0 (d(;b — cos pucot B(cos ¢poy, —sin ¢pa,) — > (1 + cos? u)03)

1 1 1
+E(du2 + Zsin2 u(o? + a2) + Zsin2 pcos? ua§>

oy = sin fda — cos fsin ady
0, = cos fda + sin fsin ady
o3 = df + cos ady

T
0y <m, OSuSE, 0<0<m0<¢p<2m
0<a<m, 0<B<2m 0<y<i4nm

4

Vol[NO10/2,] = =

3
g =g cos a(dp — cos 0;d¢p, — cos 0,dp,)
3 3
ds? =3 da® + 3—Zsm a(dp — cos 8;d¢p, — cos B,d¢,)?
+§(1 + cos? a)(d6? + sin? 0,d¢? + dOZ + sin? 0,dp3)

3
——sin? acos $(d6,d6, — sin 6;sin O,dp,d¢,)

16
3
Esm asin f(sin 6,d0,d¢, + sin 6,d6,d¢,)
3 T
0<1/)<27T0<a 5 0SB <4m,0<60,,<m0=<¢,,<2m
by~ & +27'[
Y+ —
Ny
4
7
52
vol[V /ZNf]

128Nf




3

1
o = ZZ cos 6;d¢;

i=1

3
1
dsg =5 ) (407 +sin? 6:d?)
i=1
0< lp < T[,O < 61,2,3 < T[,O < ¢1'2'3 < 2m

2m 21
(¢2,P3) ~ (¢2,P3) + ( >

NNy
4
T
vol [QYYY/Zy | = —
[ f] 8Nf
_ ”(Ad _ Aq)
vilinitial condition — f

a(t) = eH(t=t)g (e H(E=t); ¢t ¢ € R
w(a) = Tr(p,a); Tr(p,) =1
1
wg, () = @w(”ffz ' nfa)
P(Sa) = w(nfa)
Aspr EAsp for t' >t
Cozt(Ast) = {X € Az | w0 ([X,A]) = 0; VA € Ay}
hrep = BHR — BH,,
ATRHA(t, D) ATep = A(t + Bu, X), A7 M Ay = Mg, Vu € R
Mglse & Mglser, fort > t'

|¥s) = ITFD) @ f(X)

Nest = Npsi—s = Ng, Vs >0
UYbse & Ypop fort >t

Crrp(YR) = {W(h)w(h) | h € H}
X = f dxdte(t,X)f(t,X)
U

Os3Y » Y(t) € B(Hs)

o F [ f didrp (T, R)f (T + t,%)| = Y (¢t)
Uu

Y=F [f dxdrp(z, X)f(t, %)
U




He(t) = HVt € R

Y(tZ) =e iH(t, _tl)Y(tl)e—iH(tz—tl)

weak

Az = \/ Y

Ast & Asyr, fort >t

Aa=\/ Al

Pu(t) = eiH(t_t’)pw (t’)e—iH(t—t’)

Po(t) = Tq(O)PpuTa(t)

1

Tr(Pewma(t))
{nflfex}ccﬂﬁ

MMy = Sgye; Mg = g = 7055 Z e =1

§eX
W= 0],
wt(4) = Z w(annf) VA € Ay

§ex

Co(Ast) = {X € Aze | 0 ([X,A]) = 0; VA € Ay}
Zy (Ast) = Co,(Ast) N Cp, (Asp)' = {Y € Cy, (A=) I [V, X] =0; VX € th(c/lzt)}
O<w(m)<l;i=12

{T[f I f € xwt} ::Zwt(qut)

w(4d) = Z w(nszAnn)

5,77 Exwt

= Z w(mymeA) = Z w(8yemeA)

f’T) exwt f’T) exwt

= > w(ma)= ) w(rta)

fexwt fexwt

= Z (1)(7'[{147'[{) VA € "Azt
§E€EXw,

1
Wereg, () = Tg,,)wm(nf* : ”e*)

Wiye




P(f*' t) = (l)t(ﬂ'f*)

Figura. Comportamiento holografico de una particula supermasiva.

o~

w
t to +n o
. similar kind of process occurs n times
T @+ o(Te. - e,
wtO s é(ﬂ-é*) 0 % *
to + 04
to —+
\ Wt

Wi 45(1e) = 1= 0(); wpyrs(me) = 0(@)VE # &,

1
Wty +6

wto+5(nf* : ”e*)

w¢,+5 and wt0+6(”€* g,)

1
weors(me,)




1

wt0+6(nf*,n) wto+8(”§*,n ' ”é’*,n)
c/‘l = \/ cﬂp
PeM*

Figura. Deformacion del espacio — tiempo cuantico por interaccion de la particula oscura o

supermasiva en relacion a los niveles adimensionales.

[
CAPt + CAPtO’Pt’ Pto

[ng,n,’;’] =0




Ay @5, aq
Fy = UE, UL @ > USTU, 98 = UPGU 1 Daq = UpyqU™!
L=—1 (l(aA)2 + A%+ )
g 2
D connected vacuum diagram ~ N7 (g*)F™"

2 E-V NF-E+V E-V E-V nj2-2k
‘5 connected vacuum diagram "~ (g N ) N ~ A NX ~ 2 N

log Z =) N*f(2)
k

Z'[]]] = f DA, f Ddexp {i f d*xL[A,, ®] +iN f ddx]iOi}= f DA, D®exp {i f ddeTr[....]}

1
im0 V)T

6 6
(01 (6103 (1) + On (80))° = 5=+ 5—log Z'IJ]|

— _ 2-2k-n
AN Z M)

(0105 0n) = ) N2, ()
k

[oe]

Gg(Ty) e, Tp) = Z G§(t1 —myB, ..., Ty — My B)

My, =—00
(01 0nYop ~ N2-n
<0>fw ~ N'<0102>fw ~ 0(1),(0,0, "'0n23)f1,ﬁ >0 asN > o
:0::=0—(0)p
(:0:)p=0
:0:=Tr[0 — (0) p1]

0 fornodd
(1011101 )p = Z <0i10iz)ﬁ"'(0in_10in)ﬁ for n even

{i1-in}ESn

1
wrpp () = zTr(e-ﬁH -) =(TFD| - |TFD)




1 o
ITFD) = —=" e PE/2lipgli,
BT

6 =700
_Nr

0 < wrpp((A+D(A* + 1)) = wrpp(4A™) + 1 + wrpp(A) + wrpp (A7)
0 < wrpp(((A + D (—id" + 1)) = wrpp(A4%) + 1 + iwppp (A) — iwrpp (A7)

wrrp(A) = (TFD|nrpp (A)|ITFD)
(Al B):= wrpp(A"B)

N ={A € Ag | wrpp(A*A) = 0}

(AIBy=0VB € AR, VAEN
0 < |lwrpp(A"B)I? = [(A | B)|?> < ||AII?|IB]I* = 0
Hrrp = m =D
D ={[A] € Hrpp | A € AR}
nrep(A)[B]: = [AB] on D

lAB||* = wrpp((AB)*AB) = wrpp(B*A*AB) = (B | A*AB) = 0

Trpp [A]lmrep[B][C] = [ABC] = trpp (AB)[C]




(Blmrrp(A)*|C) = (AB)C = wrpp(B*A"C) = (B | A*C) = (B | mrrp(A7)C)

(Untrpp (A)TFD | Untrpp(B)TFD)gp = (rpp(A)TFD' | mrpp(B)TFD')
= wrpp(A*B)
= (trpp(A)TFD | trpp(B)TFD )HTFD

Mg = mrpp(Ag)”

® e~wT 4 ea)(‘t—ﬁ’)
Ge(t, w) = Z po(w)e™ 1T mFl = py(w) <W)

m=—oo

e~wT 4 ew(r—ﬁ)
&@m=mm(1_fw )

p(@) = 8(w)po(w) — O(~w)po(~w)

p(w) = (1 - e_Bw)Z 6((‘) - Enm)e_BEmpmn

po(@)  6(w) Z 6(w — A —21) — e(—w)z 6w + A+ 20)
1=0 =0

o —

M M,

N /

| N /

Mp

My = ]VfrrML = ﬁl
Xy =y (lim, PuB") 2 Pymy (Jim BY) = Uy

0=0-(0)

H= %f d3x,[gTr[FoiF,j97 + -] = NTr[-+]
S3




A(t) = ei(t—t’)HA(t/)e—i(t—t')H
A(0) = {@(f) | supp(f) € 0}
[0(0), (] = A+ (x,y) —A-(x,y) = A(x,Y)

Peby/-(6,y) = 6(x — ), BAGxY) = 0

A (x) = ] AUy Y)f )
supp(8y) < J* Supp(F) | J~Supp()
ACf,g) = f dix f dhyf OB Y)W, g € CP(MY)

0 - (M) S ¢ (M) 5 ¢z (M4) 5 c2 (M) 0

C5°(M%)/ImP = C5°(M®)/kerA = ImA = kerP = {g € Coo(M*) | Pg = 0} = E;.(M?) = Sol(M%)

Apy(x) = f dix f A, y) (B f) () = f dix f d%y (P, A Y))f () = 0

v="Pxg
h—fy = P(Ah— yAh) = P((1 — Y)A h+ yA_R)
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Algorithm 1 Bornemann

Input: A positive integer N, a function f(x.y), a set of points {x1.....2,,}
Step 1: Construct the m x m matrix 4, A, = Az f(a,, xp)

Step 2: Calculate its eigenvalues Aq, ..., Am

Step 3: Evaluate Zy =en(M. ..., A\n)

Algorithm 2 Numerical calculation of elementary symmetric polynomials

Input: A positive integer N, a set of positive real numbers {A;,.... A,,}

Step 1: Define Z(2) =[], (1 + A\a2)

Step 2: Determine the ‘good’ radius r as r + argmin(—N logr + log Z(r))
r

Step 3: Evaluate I = f 2 d—i “INOZ (i) with the radius chosen in Step 2
Output: log Zy = logen(Ar, ..., A ) = —Nlogr +logI

1 1 1
\/Zcosh (mx) \/2cosh (my) 2cosh (m(x — y)) '

floy) =

N Numerical Fy Analytic Fy

1 1.386294361 1.386294361

2 3.917318608 | 3.917318608

10 45.49866122 | 45.49866122

20 130.2063341 130.2063341




40 371.0289665

371.0289665

100 1474.4973

N/A

N=1~20,b*€{357},N; € {1,2345} € {o%%ﬁ}
(=0 b=+3 b=+5 b=+7
Np=1] 2301x107"2 | —1.240 x 1071° | —3.206 x 10~
Nr=2 | —2015x 107 | —2.201x107® | 3.743x 1077
Nf=3 | 5868x107° | —2.268x1077 | 1.433x107°
Nr=4 | 3469x1078 2.935x 1077 2.244 x 1075
Ny =5 | —-1.078x107° | —1.333x107® | —1.555x 107*
= % b=+3 b=v5 b=+7
Ny=1 || =7.197x107%° | 1988x107% | —1.113x 1078
Ny=2 || —3.665x107° | —1.090x 107% | —7.673 x 1078
N;=3 || —1.949x107° | —1.886x 1077 | —1.595x 107°
Ny =4 || —4.454%x107° | —3.156x107® | —3.100x 107°
N;=5 | -1.008x107® | —1.625x 1075 | —2.761x 10~*




i
{=¢ b=+3 b=+5 b=+7
Np=1| —1.345x107° | —8574x1071° | —1.490x 1078
Np=2 | 2498%x107° | —2417x1078 | —5.890x 1077
N,=3 | 1620%x107% | —-3.621x1077 | —1.729x107°
Ny =4 | —2979%x 1078 | —3.326x107% | —8.288x 1075
Ne=5 [ 1.002x107° —-8.411x107% | —1.471x107*
i
(= o b=+3 b=+5 b=+7
Ne=1 || —4.244x107%° | —-1.739x107° | —5.772x107°
Ny=2 || =9.711x 107 | —1.168x107° | —7.800x 1078
Ny =3 3.599 x 107° —4.187x107® | —4.511x 107°
Ne=4 || —1.380x107> | —4.786x107* | 3.858 x 107>
Ne=5 | —-2.661x1077 | —8303x107° | —1.340x 107*
CaSOI.ml =m2 =m3 =0
i) 1 € {30,32,34,36,38,40}, b=+7
ii) 1 € {30,35,40}, b € {~/3,V/5,V/9}.
Caso II. m, =m3 = 0withA =30
iV b = V3 A E{(1133)(1122)(2233)}
111) - ) Nosaka 4!4!4!4 ) 3;3;3;3 ) 5:51515 )
) b = VE A E{(1133><1122)}
)b = V5, Nosaka ©1\3°4°2°2)°\3"3"3"3))"
1133
V) be {\/7'\/6}' ANosaka = (ZiZiZiZ)




Caso IIl. m; = m3 = 0 with 4 = 30

Vb =3 A {(5335)(3223)(7557)}
)b =3, Nosika < \\5°8°8°8)'\5°5°5°5)'\12° 12’12’ 12)§
) 5335
vii) b € {‘/g' \/7}' ANosaka = (§ § §'§>
A
52]136123 (mD (b' ANosaka ) ? ?g:g (b ANosaka )
2
3.38505366724720 Eg:f%___338505366716828
b= \/7' Anosaka = Asc
fABIM’(lmf) (b' ANosaka) TABJM (b: ANosaka)
(b—b~1)2 2
-0.285715226522448 1— — = -5 = —0.285714285714286
1
52]11]:3 (md (b' ANosaka ) zA ]i)g:g (b ANosaka )
2
2.52893330316739 4”V2A;A2A3A4El_=:252893330317466
5233
b =5 b = (:5:575)
fABIM’(lmf) (b' ANosaka) fABJM (br ANosaka)
1782111
0.293303408399649 ———— =0.293303324555629
6076000
CasoIV.m3 =0
35 27 7 3 55
iix) b = = A ez == =) (=25—=2
i) b =3,1=30, Nosaka {(5'12'5'12)'(12'8'12'8)}'
5233
ix) b = V5,1 € {30,32,34,36,38,40}, Anosara = (g'g'g'g)'
5233
X) b= ‘/7»3' = 30, ANosaka = (g'g'g'g) .

1
p——
ABJM, (1 ABJM, (1 24
SZ IM(mD (b: A: ANosaka) =S IV (m) (b' ANosaka ) %
{(3)
8m2A2

—Y2,lead

+fABJM’(lmf) (b ’ ANosaka )




81212

fAB]M'(lmD (b' ANosaka ) [SAB]M (lmf) (b /1 ANosaka )

3)
1 3/2
47‘[,/2A1A2A3A4 Q ( ) N2
4 12
Data fABJM’(lmf) (b, Anosaka ) fABIM (b » ANosaka )
ii1) Anosaka = 7
1.16666654026091 3 = 1.16666666666667

(1 13 3)
4’4’4’ 4

iV) ANosaka =

26
0.577777833211990 — =0.577777777777778
(LLi23 45
3’3’3’3

Vi) ANosaka =

18
0.720000000024472 — =0.720000000000000
(2223 25
5’5’5’5

Vll) ANosaka =

1
e 0.142856901982585 | —Z = ~0.142857142857143
(5353
. 3344219
e, 0.712043477818766 | 4696650
(E'E'E'E) = 0.712043477798005
i) 2 = 30, b € {1,V3},
i) 1 € {30,32,34,36,38,40}, b =5,
iii) A € {30,35,40}, b € (N7,49,V11}.

fADHM (p — \/5) = —0.247365050537827.

(b’ A) CADHM,(lmf) (b, ﬂ) cADHM (b)

3) 1
(1,30) -0.071419169040796540447 % — glog 2 =-0.071419169040796528287
s

3) 1
(V/3,30) -0.14250410536682725419 % — —log 3 =-0.14250410536682725419




2 4 p-203/2
(/1 1 ,b°+b )

—sr+
247 302 1
2 , and pek
1 b2+ h2\*?
2 2(’1‘24Jr 2 )
CADHM(lmf)(b A) /12 ADHM(lmf)(b /1) _ 3 QT /123Q N2 ,

b CADHM,(lmf) (b,ﬂ. — 30) cADHM,(lmf) (b,ﬂ. — 35) CADHM'(lmO(b,/l — 4_0)

V7 -0.359318492567472 -0.359318479059387 -0.359318430945854
V9 -0.474110276869651 -0.474110155382705 -0.474110482846968
Vi1 -0.590332572015681 -0.590333574547422 -0.590335953236448

1
sinh wh?%y ~ Esign(y)e”bzb",
iQ
log s (7(1 M)+ by) = L(y, A)b? + 0(b)°.

A i
L(x A) _BZ (1 — E — 1x) — Z_Ll (e 7'[1A+27'tx)

7ADHM dNyl_[ —1b% ¥ myi 1_[ [51gn(y])e”b viil 2sinh (nyu)]

l<]

X 1_[ 1_[ exp [b2L(—yij, Ag)] X H U exp [bz (L (_yi' A#q) +4L (y"’zﬂq»]

a=1 i,j=1

log ZAPHM ~ pb? + 0(b)°,

p = maxf(y),
y
N N
f =—Z Ly +Z |y
i=1 i<j
Ny N
+z Z L( Yijs a)+z Z [L —Yi, A g +L()’u Ilq)]
a=1 i,j=1 q=1 i=

log ZAPHM ~ pbh=2 + 0(b)°.




N P Vi

2 -1.39079 (—0.132328,0.132328)

3 -2.37148 (—0.233632,0.,0.233632)

10 | -12.6388 | (—0.713068,—0.487065, ...,0.487065,0.713068)

T
B = —p = (N = )2,

N Anum

9o

2 -0.18383993271077603

3 -0.1838409213600123

4 -0.18384101054942192

5 -0.18384102137056857

6 -0.18384102298546967

7 -0.1838410232669867

8 -0.18384102332245966

9 -0.18384102333451757

10 | -0.18384102333738106

3

4
1 Ty 2kA A, A5 A 1
~ABJM,(num) k,A) = I VAB]M 1525354 v Z -
9o (k,A) = 5—Im oy

gAB]M ,(num) (k,A) = AAB]M (num) (A) (( ) k2 + Z ~ABJM,(num) (A)k—Zg

02g




gAB]M ,(num) (A) AAB]M (A)
18719
A::<§,1,1,f) L0.244884877027426 | ——'— — _0.244884877027734
7'2'2'7 76440
4511 52001
=(=,—,=,= -0.248447234644140 | — = —0.248447234644345
A (9'9'2'2) 209304~ 044
55 6 6
- <_,_,_,_ -0.243801652892334 | ——— = —0.243801652892562
11'11°11° 11 242
35
= <ilil -0.243055555554787 | ——— = —0.243055555555556
12'12'12'12 144
16
A= (E £z f) -0.213333333331287 | — = = —0.213333333333333
5'5'5'5 75
511723
- (15,12,31,31 -0.218610304168689 | ————"" _ _0.218610304169515
40°40° 40" 40 2340800

0

2ABJM,( from TTI )(k A) —

2ABJM,( from TTI) )

=foz2

4
= faza@A,
a=1

{()kzﬁ—OU og k),

Eo (A= A+ A1Az MDA, A AL(Dz +A3) A A3(A; +A,)
Joza T T M A, A+ A (A1 +A4)? (A1 +A3)?
2A3A, A3 (A, — Ay)
(A +A3)(A; +Ay) (A +A3)(A; +Ay)
A A3(Aq + Ay) A A4(Aq + A3)

(A +A3)(Ay +43) (A +A)(Ay +Ay)
fo22(8) = fo,2,1(A)| Ayoh,
fo23(8) = fo,2,1(A)|(A11A2)H(A3,A4)
fo24(8) = fo'z'l(A)|(A1,A2)<—>(A4,A3)

AB]M ) = fo ABJM,( from TTI )(A)

A= (A, Ay A3,A) & (51,53,Z2,Z4) =A




m

.

i{1,10+517|3§

s pe TSy

R1.10] 32 ekl R1,10+517
Super \ / Exceptional

tangent space Rl,lﬂ tangent space

Ordinary
tangent space

super- super-
Lie groups super-Lie Lie algebras
’ differentiation "
sLieGrp > sLieAlg
Hidden M-group M 91 Hidden M-algebra
Basic M-group M 990 Basic M-algebra

s s Toroidally compactified
— M —s M / Z, super-exceptional

Zk
‘ ‘ l l spacetime
Zk

k
M — s MJZ (0 < k < 528)
_ a aia a;--a
[Qap Qﬁ] - _2 C{ﬁ &l + Zrallg 2 Za1a2 - Zl"atlg 5 Za1"'a5 .
super-bracket of space-time M2-brane M5-brane
super-charges momenta charges charges

de? = +(YT*y), deg,a, = _(lpralazlp)' deg,...qs = +(l/jra1"'a5¢)

53} _ R1,10+517| 3232

M — RL10+517 | 32
J:CP

R1,10(82

<)




6+s
dop = 2(1 + s)Tpe® + T'1% e, o, + ZTF%"asweal--as

Py X eq q,e%e? + several more terms

b — A& 1,_
dP; = ¢*G4, where G4 = §(¢Fa1a2¢)ealeaz

Q{) M5
$1.5(2:8 X 1,10] 32
1ying Y S
under XnifO\d M Sup;f]d(:rlying
R Hidd W}
idden
R1,10+517| 32932 M-group m
Super-exceptional Hidden
Minkowski spacetime Me-algebra

]Rl . R( (Qa)a 1 (Pa)%tgo )
deg=(0,0dd) deg=(0,evn)

[Qa' QE] —2I BP

CE(RM952) = R[ @2 , (DAL, ]
deg=(1,0dd) deg=(1,evn)

dy=0
de® = (YIr'4y).

0— Rl,lO > ]Rl,10|32 — ROBZ -0

(1/5F“1“21/J), (lﬁral...aslp) € CE(ROISZ), a; € {0, ’10}

10 10
M~ R( (Qa)a 1 (P a 0 (Za1az = Z[a1az])a=0' (Za1"'a5 = Z[ar“as])a:o)
deg (0, Odd) deg (0, CVH) deg=(0, evn) deg=(0, evn )

[Qa Q] = —2T5pPy + 205 Zg 0, — 205 “Z4, .0y

10
CE(Q:R) = [(1/)“)0[ 1 (ea 111(;0 '(ea1a2 e[a1az])a =0’ ( a1 ‘asg e[a1"'a5])ai=0]’
deg=(1,0dd) deg=(1,evn)

deg=(1,evn) deg=(1,evn)

dy =0

de® = +(YT'*4yY)

dea1a2 = _(lpralazw)
deg,..qy = +(¥Ta,.a V)

1 1 1
aﬂ: — araﬁ alazraﬁ et asra’ﬁ )
e 32 ( += > e +—

a,az 51 apas




eaﬁ’ — eﬁa
dy*=0
de®f = ypryh
g: CE(W)— CE(9)
P& gah©
e®B s nggg,ea’B'
et= rgﬁeaﬁ
ez — _F;léazeaﬁ
a;--as — Fa&...aseaﬁ
o .

e

1 _
de?/ = —Z(F,i"* @) = 5Tl (T ®y) + 2 N ascwral“'asw)>

1
g:= exp Z —Aa,a, [%% | € SL(32) € GL(32) c Endk(32)

e (1o 8 of ) oF = (a8 v (af ¢F)
=—((g-Pra-(g-¢))
= —(P(g T - g)¢)
= PG TU"D - g)opdP

Spin(1,10) — SL(32)

g =exp (1Ty,) forr € R
= cosh (7)id + sinh (r)I},

e =T pe™ v (exp (—1Tyo) - T - exp (er))aﬁe"‘B =T pe® = e'0
et = rgﬁeaﬁ — (exp (—1Ty) - T4 - exp (er))aﬁe"‘B =(I'%- exp (21‘[‘10))
(Falo exp (ZrFlo)) e = cosh (2r)e®® — sinh(2r)e?

e = cosh (2r)e® — sinh (2r)e?1°

e®10 = —Fg&oeaﬁ - — (exp( —1Tyo) - Falo exp (r[‘w)) e
ap

et = —rggeaﬁ - — (exp (=1Tyo) - TP - exp (r[‘w))al3 e —F;;;’ e = eab

1
e%% > cosh (2r)e® % + sinh (27) EEa1--~a510b1---bseblmbs

e01as10 |y 5a;--as10

€a:= €q10/

e[al as])a -0’ wa)a 1!(¢a)¢3;2=1

deg=(1,1) deg=(1,1)

— 10
CE(EIR) = [(ea %lo 0 (ea1a2 = e[a1a2])ai=0 ! (ear"as

deg (1 0) deg:(l’o) deg (1,0)




dy =0

de® = +(reyp)

dea1a2 = _(lljralazlp)

deg,..q; = +(¥Ta,.as¥)

do = ST pe” + Vlralazlpealaz + yzralmasl/}eal-nas;

6+1OY1_6!')/2=0

_dz(,b = 6Fa¢(lﬁra1p) — yll—‘alazlp(lﬁralazlp) + Vzral---aslp(l/;l"al"’%lp).

1 -1
—I"al" =(32) _ —T%%r, =(32) —=T9asT, "'(32) =
o EET RET 0

=(320)
) Faag

—2 =(320 5 =(320
~¥1g [0, E0)” + 72 g T4 g, 50" = 0

9 el "
~(1408 =(1408
—y, T4z :‘((11(12 ) +y,2I' asr[a1aza3 6(14615]) 0
y, T as_.(4224) -0
~as
6(s) =2(1+5s)
=1
Y1(s) ,SER

ne =2(z+2)
Mm Pex s R1,10/32
CE(RLI0B2) %=, cE(M)

Eﬂr — eﬂ.

e 1 P

10 10
M = R((P a= Or(Zalaz Z[alaZ])aFO' (Zal---as = Z[a1-~~a5]) (Qa a= 1:(0 1)

deg=(0, evn) deg=(0, 0dd)

[Qa Qpl= —2T5pPu + 203" Z4 0, — 203 "% Zq, ...a,
[Pa, Q] = 6TF aoﬁ
[ alaZ:Qu] 1218 a1a2 a0p
[Zaya5Qa] = V2TE....0y a0

[Q]/I [Q(Z' Qﬁ]] I:QY’ BP + ng[]éazza]_az zr(g[]é aszal---aS]

=:[QQQ]yaﬁ

s=0 = [QV, [Qa,Qﬁ]] =64 (525',00: + 6};05)




5

1 (_1)p(p—1)/2

8 ﬁ—_E A . oB G

820 =332 o Tr(5a6. 'Fa1~~ap) (I ap)y
p=0

5

1 (—1)PP-1/2 s B Yo s

=3—ZZ —pl 6(1 6)’, (Fal"'ap) 6 (l"a1 ap)y
p=0

5
—1)p(-1)/2
32 p! ayap ). 1
p=0

1
Nslpy= 2 (ﬂaangy + ngﬁnay)
1 a 1 a a 1 a ...a
= 5 (s s =5 (Tayas) 1y T4y + = (Tayoas) 1y T4 y5)

1
= a (5(Fa)(xﬁ (Fa)]/5 " (FalaZ)aB (Fa1a2)y5 + v, (Fal"'as)a’g (l"al‘--as)yé‘)

4s a;aspyd
6! Faé Sralmas)O(S

[Qy' [QwQﬁ]] =65 (55 Op + & 0,,,) + (451";,31"5“ +

I'=(Iy “p) € GL(32)

g

(FPrio9) = @IOr''9) =— ()

Z |

P amagt pr 5 Tga' ™ pr 5 T g1 5 e T 17 g1 5 Maw O = gtar 5= Mg’

re a/e“'ﬁ'r‘ﬁ’ B’ g— re are“’ BIFBﬁ’ =—T“ are“’ B:Fﬁ'ﬁ
n

= 4+ Z l"aea _ 1“10810

a a

[,e — —(Tyo - T - Tio)e
a+10
e 1 = a;a al0
Fa;a,€™™ - _(FIO Taya, - Flo)e e =- E [q,q,€"% +2 Z Ta10€
a;#10 a*10
a,a a1 a _ P a0
la,az€™ ™ _(Flo “Tayag F1o)e s =+ E Tgase™ % +5 Z Tg,..ag10€®7%
a;#10 a*10




e T _ J+et for a# 10 0102 | Tio . J—eme for a; #10
' " 1 —e® otherwise ' +e%192 otherwise
L [
d +(PT3p) for a# 10 d -i-(El"‘“‘12 ¥) for a; # 10

—(EI‘“ w) otherwise ——(EI"““2 w) otherwise
/ Vi

o Y

(vrey) —= (merarnﬂ/}) —(wI‘ 192 ) =2 —(Tygyp L9192 Tyt))

go1as | T . J+e® % for a; # 10
' "] —e® % otherwise

o

d +(yTor9 ) for a; # 10
YT

—(¥T* % 4)) otherwise
7
(P2 ) =2 (T T Iy)
b L. 5 —T'od
Li
-0 Tl e®
d =N Flﬂralazwealaz
—YoI'pla;. a5 €279
| 7
§ Tape® 8 (+ X apo Ll 0¥ e* — Tyt e'?)
+71 a0, % €712 —_— M (= Xa, 0 Lar0, T €192 + 2T 1Tt €2 10)
+92 Lgyoiagtp €298 +’Y2( =+ Za,»;eo Fa,...asl“mw W88 — Bl Gy mg a0 et %4 10)
= 1 - a, ,0,
Q:Ew%hmee
Mo 1 T a1 ,as _ (T o, a, ,10
= 2 (F10¢Fa1azr1o¢)e e s — (Floll’rallormll’)e e
a;#0
— 1 I ai ,0a, Iy a; ,10
- _E (ll’ralazlp)e e — (lprallolp)e €
a;#0

=—G,

~ T10 .

P; - —P;,

1
d (_Eeaﬂlzealeaz) = ¢;XG4 +

A(5 CTad)e) = dinG +




PN

P3:= ageg q,e%e®

+a,e azeaz agea3 a +ﬂ1(1/jra¢)ea

b _
+aze™ a4bleblzeb2a1---a4 +BZ(¢[‘a1a2¢)ea1a2
+a3Gal---asbl---bsceal"'asebl"'bsec +B3(7~/)l—‘a1...a5¢)ealma5

ajazazd,d, ,P1b2b3 cq--cq
+a46a1a2a3b1b2b3cl~~cse edldz e

dP; = ¢¢xG, € CE(M)

1-16+ 2s + 52
(24} —_—

25 s2
116+2s ~ 1 3-2s
IR ETI hr=- 10y, s?
_11(6+5)? 3 1 3+s
“ =3 br=—lo5, 2
1 1 ) 3 6+s
% =35 a 0t P =l e
_1-1(6+5)?

%4 =359 516152

dp, =
ao(_((ﬁ[‘alazlp)e%eaz - Zea1a2 (Iﬁra1¢)eaz)

+ay (=3(Pr o, )e o, a,)

ta; (z(wralma‘}bld))ebl bz €hyay-ay + (lprbl bzlp)ealma‘}bleb2a1~~a4)
+a3(2€4,agpybsc WO ePr P56 + €y oy p (PTP) e 5eP1bs)

nhraiazazd,d bibyb3 ,c1+C hTC1C ajazazdd bi1byb
+a4(26a1a2a3b1b2b361---c5(wr 172 Zw)edldz 17275 ems + 6a1a2a3b1b2b3c1---c5(¢r 1 51,[))6 172 Zedldz 1oz 3)

é 3Ea1a2a3b1b2b3c1---65 (ujrclmcslp)ealazaz'dldled1d1 b1b2bs

+B1 (ST Tpp)ee? + Y1(1/7Farb1bz¢)eaeb1bz + Yz(1/7Farb1~~~b5¢)eaeb1mb5
§(YTapy)ee’ 2y1(PrPy)eqe? %eaby--bscr--cs(Iprc1~-~b5¢)eaeb1mb5

+( @) Brey) )

+B2 (6(1»51-‘«11:12 Fblnb)eala2 eb + 1 (lljralaz Fblbz d’)ealaz eblbz + V2 (ﬁr‘alaz Fbl---bsw)ealaz eblmbs
25(¢Fa¢)ea”eb 471(1Z’Fa bl/’)ea c€“p 10V2(Iz’rab1-~-b4¢)eacec by-bs

~(@Tay0,¥) BT 423h))
3 O(PTayagTp¥)e® 95 + ¥y (Pl Ty, ) 950802 (P, gy Ty ) 3 G501 05

%ear--asbcl...cs(1/7Fc1~‘~051/})ea1"'a5€b 101 (PTay..aubip)etr %4cec b VZear“asb1-~-b5c(1Z’FC‘/))ea1ma5eblmbs
_ _ 200 _
did bibab
+(¢Fa1~-~a5¢)(lpra1 asl/)))l_ 5| y26a1a2a3b1b2b3c1mc5(lpFCl Cslp)ea1a2a3 t zed1d2 17es

+600y2 (151} blp)eacruqecl---qb




( —ag+6p = 3
—2a0 + 27P1 + 2082 = 0
—3a; — 4vy182 = 0
2a9 + 10799 .-"”32 +10v183 = 0
dP; = J(VUTaia ) e e® & 4 ag + 60079 B3 = 0
203+ 51+5,I33 =0
a3 + v 93 = 0
30:4 — 200 253 =0
\ B1+ 10 - B2 — ()! B3 = 0,

(lﬁra bll})ea CeC b= _(lpral az-{/))eaz a33a3 a*

Hraiazaszd,;d bibybs _c.-.-c
Ea1a2a3b1b2b301“'05(¢r s le)edldz e

= hT€1-¢ a,azazd,d, ,b1b2b3
- 6a1a2a3b1b2b3cl...cs(¢r 1 5111)3 1024304 2ed1d2 .

ajazazd,d b1b2b3C .
6a1a2a3b1b2b3c1 cs(l/)[' 12531 21/;)3 1°Cs

1

=— o 6a1a2a3b1b2b3c1~~c5falazagdleflmfs (lljrfl...f6¢)ed1d2b1b2b3€C1'"C5

S taf ) b bibyb
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CONCLUSIONES.
De los resultados obtenidos en el apartado anterior, se concluye que: 1) el espacio — tiempo cuantico es
susceptible de deformacion, no necesariamente extrema, lo que aparece como un curvatura
hipergeométrica; 2) la gravedad cuantica, en escenarios entropicos, puede formar membranas que no
necesariamente se despliegan en dimensiones mas altas, sino que, se tratan de desdoblamientos dentro
de un mismo espacio — tiempo cudntico, por lo que, no se forman dimensiones en si mismas, sino
distorsiones de realidad espacial y temporal; 3) en un escenario de gravedad cuantica, la formacion de
agujeros negros cudnticos es posible, especialmente cuando la particula supermasiva colapsa o colisiona
con otra, en tanto que, es imposible la formacion de agujeros cuanticos de gusano, pues la gravedad no
es extrema aunque entropica; 4) la particula supermasiva o llamada también particula oscura, a propdsito
de su interaccion, produce gravedad cuantica. Cuando la particula supermasiva, por si misma, tuerce el
espacio — tiempo cuantico, esto se denomina gravedad cuantica enddgena, en tanto que, cuando la
gravedad cuantica se produce por la interaccion de la particula supermasiva y el graviton, entonces se
vuelve exodgena por permeabilizacion del espacio — tiempo cuantico por un campo gravitonico; 5) la
simetria de calibre, se torna esencial para efectos de conciliar la relatividad general y especial y la
mecanica cuantica, aunque no en circunstancias extremas o primitivas; 6) la formacion de materia
oscura, es inevitable en gravedad cuantica, fundamentalmente por interaccion de la particula
supermasiva y la formacion de agujeros negros cuanticos que devoran materia y energia a escala
microscopica, volviéndola en materia pura y oscura, extremadamente densa, en la que, la intervencion
de la gravedad es unitaria.
ACLARACIONES FINALES:

Algunas aclaraciones finales a tener en consideracion y aplicar, a proposito de la Teoria Cuantica de

Campos Relativistas o Curvos (TCCR) propuesta por este autor:




1. En todos los casos, este simbolo 1 sera reemplazado por este simbolofo por este simbolo T,

equivaliendo lo mismo.

Simbolo a ser reemplazado. Simbolos de reemplazo.
t T
T

2. En todos los casos, este simbolo %, sera reemplazado por este simbolo I o por este simbolo .

Simbolo a ser reemplazado. Simbolos de reemplazo.
+ i
i

3. En todos los casos, se afiadird y por ende, se calculard la magnitud§que equivale a un campo de Yang

— Mills y por ende, a la teoria de Yang — Mills en sentido amplio, en relacion a la Teoria Cuantica de

Campos Relativistas propuesta por este autor.

4. Este simbolo * podra usarse como exponente u operador, segun sea el caso.

Las aclaraciones antes referidas aplican tanto a este trabajo como a todos los trabajos previos y

posteriores publicados por este autor, segiin corresponda.
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