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RESUMEN

En trabajos anteriores, este autor ha procurado formalizar matematicamente y proponer las leyes
relativas a la Teoria Cuantica de Campos Relativistas o Curvos, cuya finalidad, es reconciliar la
relatividad general y la mecénica cuantica. Para abonar atin mas a la consecucion del objetivo antes
referido, es indispensable acudir a la quimica cuantica, y muy concretamente a las métricas de Born-
Oppenheimer y Hartree-Fock, en la medida en que, la primera desarrolla un escenario relativista a escala
atomica y molecular en tanto que la segunda explica perfectamente las trayectorias orbitales
moleculares, las cuales, en términos generales, son conceptos de muchisima utilidad para la TCCR toda
vez que coadyuvan, por extrapolacion, a configurar desde la quimica cuantica, el modelo de deformacion
del espacio — tiempo cuantico, por accion gravitacional de las particulas subatomicas estrella u oscuras,
o0 por interaccion de éstas, con los campos supergravitonico o gravitonico, segin sea el caso, esto es, por

interaccion con el graviton o el gravitino o supergraviton, segiin corresponda.
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APPLIED TO RELATIVISTIC QUANTUM FIELDS. VOLUME 1V

ABSTRACT

In previous works, this author has tried to mathematically formalize and propose the laws related to the
Quantum Theory of Relativistic or Curved Fields, whose purpose is to reconcile general relativity and
quantum mechanics. To further contribute to the achievement of the aforementioned objective, it is
essential to resort to quantum chemistry, and very specifically to the Born-Oppenheimer and Hartree-
Fock metrics, insofar as the former develops a relativistic scenario at the atomic and molecular scale
while the latter perfectly explains the molecular orbital trajectories, which, in general terms, they are
very useful concepts for TCCR since they contribute, by extrapolation, to configure from quantum
chemistry, the model of deformation of quantum space-time, by gravitational action of star or dark
subatomic particles, or by interaction of these, with supergravitonic or gravitonic fields, as the case may

be. that is, by interaction with the graviton or the gravitino or supergraviton, as appropriate.

Keywords: quantum chemistry, Born-Oppenheimer approximation, Hartree-Fock approximation,

quantum theory of relativistic or curved fields.

Articulo recibido 05 setiembre 2025
Aceptado para publicacion: 09 octubre 2025



https://es.wikipedia.org/wiki/Hartree-Fock
https://es.wikipedia.org/wiki/Hartree-Fock
https://es.wikipedia.org/wiki/Hartree-Fock

INTRODUCCION

En sentido estricto, la aproximacion de Born-Oppenheimer, propone un factor que viene a ser
determinante para la TCCR, y es, la incidencia del nucleo respecto del electron, esto es, que el primero,
al ser mas denso que el segundo, es decir, que al tener mayor masa, repercute en el movimiento y por
ende, en la velocidad del electron, razon por la cual, el nicleo se acopla al electron y viceversa,
comportandose el nucleo, de forma estatica en tanto que el electron, actuia como una nube de carga,
leyendo la posicion estatica del niicleo en el campo. Es en este contexto, a propdsito del diferencial de
masas, que la TCCR cobra mayor rigor matematico en razon a la interaccion de la particula estrella u
oscura con las particulas orbitales o repercutidas.

Ahora bien, la aproximacién de Hartree-Fock, también resulta vinculante a la TCCR, en la medida en
que, en quimica cuantica, determina los orbitales moleculares, premisa superior que a escala subatomica,
aplica, a proposito de la existencia de campos cudnticos curvos o deformados por la gravedad, en los
que, los orbitales de las particulas subatomicas se ven metamorfoseados, para lo cual, extrapolaremos
las ecuaciones multideterminantales de Slater.

Entiéndase que las particulas oscuras o estrella, muestran estados fundamentales pues accionan
gravedad, en tanto que, las particulas orbitales o repercutidas, muestran estados excitados por influjo
gravitacional, a propdsito de las bases formales de la TCCR propuestas por este autor en trabajos previos.
La gravedad y supergravedad a escala cudntica son en si, interacciones normales o extremas, segun sea
el caso, entre uno y varios cuerpos subatomicos a razon de sus centros de masa — energia.
RESULTADOS Y DISCUSION.

Aproximacion de Hartree-Fock para campos cuanticos relativistas o curvos. Modelo Matematico.
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= = ||®{V=1 LZ(]R3) + ”‘-‘ — ”®{\L1 HZ(R3)
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(ﬁp(r) = Z [eK]pq(pq(r)
q=1

Initial basis set Basis rotation circuit

- -
~— 016 : ,*I\
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ifr=j
ifr #i&r #j
ifs=1i
ifs=j
ifs # i&s #j




7 = Z cb,i(aZal- - a?ab)

i<b
dE de™? 2
dC b (¢0| He |¢0>+(¢0|€
dE
—— = ($ole?[H,Vf (Z)c,,]e?Ibo)
b,i

U(Cb i) = eZb,i Cb.iEl;,i — ezb_i Cb_i(aZai—a;rab).

du(c)
dcb,l

[f dxexzblcblEbLE e—beszzEbl] eLb,i Cb,iEp;

n

ad Z et Ey i | (Ey)
b'i’

iC = iz A-ala,
T
~ % “’1- _ 1_
ap = Z Up,qq Ap = Z Up,q%q

q q

Y= z Ykldl-lc-dl

k,l
Y = (UT EblU)

ad Z ¢y i Epr i | (Epi) =Z il Yulata,, ala,]

p'i’ Tkl
=Z il Y (ata,6f — ala,sl)
rkl
= iz A — WYedta
kL
n
ad Ccur 1 E7 0 (E“.):in (/1 _A)nY d'l'd
b i'Ep’ i b,i k — ) T a
b Kl
(A=) _
dU(c) — Z Ykle-—ldldl eZb,i Cb,iEp;
dcp,; = (A — A)
= <Z [UMUT]klaltal) e2b,i Cb,ifpi
kL
el=2) _ 1
My = Yy

(A —A)




SE = 8@p|Hp) =0
U=eRR=—R"

E—E =E+@|[HRIP) +5 (IIJI[[H RL,RI[) + -
(YI[H,R]|¥) = 0 VR = —R*
Ar =(pI[H,R]|$p) # 0
Y = e_fRR¢

= (ple/*RHe~TRR|g) ~ (B|H + fulH,R] + fi ([H, R R]|$)

de = (¢I[H,R] + E[[H R],R]|¢) = 0 fr = —Ar/Brr Brr = (¢I[[H, R], R]|9)

0 = (Lo [H, Rle o1} = (@ [H, R] + fnl[H, R), R] +L2 11, RL R, R + - )

fR = _AR/BR,R

R= X, XcL
2
0 ~ ($|[H, X,] + Z [[H, X;], Xi]ci|¢)
l

= WI[H, @]9} Bygirs = W [, abag] alas] ).

W D)=l

A+(B—-6)fpq =
fo.a max(fp'q) <y
mfm max(fp'q) =Y

0y =[-A+wxp+X,y]
i0.X = —AX + (w * E[|X]2DX — fRd w(x — NEXOX WX ()dy

i0,X = —AX + (w * E[|X|2DX,)

i0,y =[-A+wx*p,v]

X(t, x, w) = f(w)e*sits’




Tr((V)vo) + Tr({x)yo) < &,
[¥(®) — e™ye |l < t7°
t—5

X - e—ithW”Hg,onH

202z, =
F@© =FF©) = @)% [ e fax
(x)VymLP (]R, 12(R, 12 (Q))),
el iy, = 1Ol
19117 (R, L2(R%, L2(Q) ),
el e, = (111917 ]

A(t,x,w) < CB(t,x, w)

RIIQIGE f gv)dyf (x)

1

t2X

I1X1xp: = F e X o g0z + e Z | o0 o 2 + 11 X110 12 12,

L LY L2
Xri={X € L}, LY, 12, n C(R,HY®, L%, n HY' 12), [1X |, < oo}

IXllx, <&+ CilIXIE,

”eitA

1
g”LOO(Rn) S Tz 19l @ + gl o (rmy

n
3+2B

X(t) = e!t-VAX, + eAC(X, X, X)
t
CX,X,X) = —if e ish ((w « E[|X()I*DX(s) —f w(x —y)lE[X(s,y)X(S,x)]X(s.y)dy> ds
1

2(t,§) =X + C(X, X, X)(§)

CX,X,X) =1, +1p,

I, = —iF, (ft dse A (w « ]E[|X(S)|2])X(S)))
1

I = iF, ( | dse-isn | dywx - »ERG XG0, y)dy)
1




—i [t ,
- is&? % 27Y %
b= jl dseis (F, (w » E[IX(s)[2]) * . (X(5))
t
I = —i jl dseist’ ] A (N (ELX ()N MR (s, € — )
—i t . 22 ~_.  _ A A
11=J7Lﬂ f dse'st f an(n)IEU do% (5,0~ MA(5,0)| R € = m)
—i rt ) . A . .
— is&? A is(m-0)%% _ —iso? % —is(E-)?% 5,z _
L mfl dse Jdndaw(n)[E[e n=9)"7(s,a —n)e Z(a)]e W Z(E —n)

I ds f dndae?S1C=wmE[Z(s, 0 —n)Z(0)Z(E — 1)

—i t
-7,
=i f " dse~5EF, (w  (BXGIX (s 0)1X(5)))

0

Fo(w * (E[X (50X (5, 01X (5,))) = f dxe~i€x f dyw(x — y)E[XG, )X (s, 2)1X(5,¥)

Fe(w * (E[X(s,)X (s, X)]X (5,1)))

= \/%_nf dydxe ¥*w(x — y)E [Mf dne™X(s, TI)] X(s,y)

; t  ——
b= fl ds | dndoe?o ¢ (n)BIZ(s,0 —mAE - M)
—i t . . _ A A =_. _ A
= \/Tin o f dndoe® =W () (E[Z(s,0 — n)Z(0))Z(E —n) — E[2(s,0 —mZ(§

—m]Z(0))

2066 = R.(6) + f R(s,&)ds
1
—1i 1 ix
RO == dudy g (% ~1) 250 0.0)

F(s,m,0,8) = W(E[Z(s,§ — 0 —mZ(E — 0)IZ(E — 1) — E[Z(5,§ —0 =mZ(E —MIZ(E — 0))

N —i (¢ )
CX,X,X) = Ef dsf dxdyF, - (e?517) (x, ) Fp 5 (F) (s, %, 7, §)
1




A —i (t 1 ixy
C(X,X,X) =\/T_nf dsf dxdyz—se 25 Fp g (F)(s,%,¥,€)
1

| axtvrd %y, =0

A —i (¢t 1 ino
CX, X, X) = \/Tin f ds f dxdyZ(ez—s - 1)?,;,} (F)(s,%,7,8)
1

t
7=2X. +f R(s,&)ds
1

—i 1/ o B
ReD == dxdy o (8 —1) 3G n.0,0)w)

N

2 = 1.6+ | RGs,)ds
IR, Oz, S sT83x|13,

IR(s,§)| 5 57179 f dxdy|x|° |y |°|Fd (F) (5,9, )]

F(s,1,0,€) = w0 (Fy(s,n,0,€) — F(s,1,0,€))
Fy(s,1,0,§) = E[2(s,§ — 0 = 2§ — 0)]2(5 — 1)
Fy(5,1,0,€) = E[Z(5,§ — 0 — )2 — )2 - 0)
Fra(F) = F (B[F (s, § — 0 —m2(E - o] 26— ).
Fr (25, § — 0 —m)2(E — 0)) =V2nF; 1 (Z(s,§ — 0 — ) * F (2§ — 0))
Frl (s § — o —m)@) = e*ENZ()

FrH(Z(E —0))(x) = €™ Z(—x)
Fl(s,§ —o—nZ(E —0))(x) = \/Z_Heifxf dx'e ¥ M7(x" — x)Z(x")
Frd(F) = VZnF; ! (]E [eifx f dx'e= %17 (x' — x)z‘(x')] 20 — r]))
Fri(e ¥ M2E —m) ) = X0z - ),

Fro (F) = \/Eeif(“y)f dx'e ™ SE[Z(x' — x)Z(x)]Z(x" — y)

Fra (F2) = \/Eeif("“’)f dy'e™ ¥ E[2(y' = »Z(GNIZG' ~x)




B 600, = [ axlze =0l 1260 126 - g,
|1F5a (F2)(s.m,0, 9l Sf dy'llZy" =Nl 1ZG2 1ZG" =0l
IR Dllz, 55772 | dndolnlol® |2 P sm 0,

IR(s, O)llz < 57178 ] dxdydz|x|®|y|®1Z(z = M2 12Dl 2 1Z(z — )]l 2,
1x1°1y1° < (12 — x1° + |21°) (12 — y1° + |2]%)
IR(s, O)ll;2, < 7178|028z}

1,12, ”Z”L}Lﬁ,

IRGs, Oz, S 57 701ZNG0a 2 S sT7073XIE,,

HY 12~

X, = 2im < | we - B OK Iy, X
R4

2
Lx,w

< ||, wer =BG Oy, X

f dxdydow (x — EX D)X ()X, 0)X (x, )

2
Lx,w

< |, W= nEERGXOWOMy.X) = | dudywie—)EFGIXCEXOITE) € R

2
Lx,w

10, f ist ((w « E[|X(s)2DX (s)ds

t
2, < | ([wll e 1o ELX 121X (D)2, ds

t
<
L?c,w ~.I(-)

t
< a-1
L?c,a) ~.£ S

t e 58w * E[X(s,)X(s,x)]X(s,))ds

t
10, fl e~is ((w « E[|X(s)[2DX(s)ds

2
X(s) ” LY,LZ)

0xX()1z,,ds

t
10, f gmist ((w « E[|X()[2DX (s)ds
1

X|| 3epds = £[|X11%,

f: e—isA (f w(x — y)E[X (s, )X (s, 0)]X (s, y)dy) ds = f

1

o, fl it (] wox =9 EFG X, 01X y)dy) ds

3
S X%,

2
Lx,m

18xCllz,, < t*NIXII%,




1xCllzz,, = 19¢C1l

L= de dndoe®* "7 W(mE[Z(s,§ — 0 —mZ(E — D)IZ(E — )

=1

O¢ly —_—l<f dsJ. dndan‘s””W(n)[ElagZ(s€ o — n)Z({—a)]Z({ n)
V2r

+J1 dsj dndoe?*19w(n)E lZ(S.f —o—n)0Z(§ - a)]Z(f —1)

t
+f1 dsf dndoe? "1 Ww(mE[Z(s,§ — o —mZ(§ — )02 - 77))

t
ds
1

dndoe?s1°w(n)E lafZ(S, E—o—mZE - 0)] 2 -

2
LX,(U

~isA (w * E [e"SA(xZ)XDX

2
Lx,(l.)

t -
I f ds f dndoe?n%y(n)E [agZ“(s,E —0- n)Z“(E - o)] 26 -mllz,,
1

t
s | sl [efSA(xZ)XD 111z .2
1

ds | andoerorwe 0765 — o =26 - )] 266 - )

2
Lx,a)

f 1 Zllz X 02

t t
2 - 3 3
06l = [ Wczllig, IX0Ep % | 5o, s e,

||a;é||L§,w S tY1X]13,-

t
ot | RGO
@ 1

12t Ol 2, <
12 Nz, S Xollgor +t70+3%||X]I%,

1 1
X1l 1z, =575 (IXollor + €243 1X I, ) + 7575 1f Nwoa i,

1
XNl 02, = 727 (IXollox + 11X11%,)

IX(Ollg 12, S e(1+ )72

7= sup {T; Xl o,z 000 ) < Ce'} = o0




1
g'<Ce

X122 (10,12, 0m00,12)) < €+ CillX %, < €'+ C3Cre™ <
1 _1_s!
||R(S,E)||Hg,o,L%u nH29 1z, S (s71-5+3a 4 518" 1x||3,

Fro (F)(x,y) = 2me S CINF L (E[Z(x' = )Z(D]Z (" =) (),

Fro (F)(x,y) = 2me S CNF L (E[Z(x' — y)Z(xD]Z(x" = x)) ()

[IR(s, f)”H?'o,Li, S s~1-6 ||<V>9J dxdy|x|5|y|5Txl(IE[Z(x' — X)Z_(x')]Z(x’ — y))(f)”Lz 12
el

IRG: Olypn = 5778 | dxaylaliyB[26 - ) 262G - )

Li,,Li,
lx1%1y1° s (Ix" = xI° + |x'1%)(Ix" = y1° + |x']%),
-1-§ 57112 25+6
||R(S,€)||Hg,o,L£, < 57170 |(x) z||L}C'L€)||<x> + Z||L§,L§;
IR(s, )l o0 12 = ST X%,
. t
C(X,X,X)(t,f)zf dsR(s,§)
1
I{$IR (s, f)lng,Lg, < s7HIXIR,
—1—1+3a 3
IR(s, Oz, S 5~ 741X,

IR (s, S)HH?B’L%U < S—l—(1—9)/4+a(3—29)”X”;’(T

t
”Z(t' 5) - Z(S' 5) ”Hg'o,L%uﬂHg'e,L%uﬂL%o,L%o S J_; ”R(T' E) ”Hg'o,Lﬁ,an'e,Lﬁ,nL?,Lﬁ,dT
7 _7 -5 _ -6
1206.6) = 2G5 9)llyg0 1 g sz, S €0 =

w:= lim 2(t) in L}, L2, N LE, L2,

Yo = Z anlenxenl

neN
Xo = Z vV %nInbn
neN

ELw, Xo)Xol = ) \fan@m(v, exdenElGagm] = ) anv,enen = vo(v),

n




||X0||zZ(Q,H0rlnH1‘0 = E[(Xo, (V)Xo)] + E[{(X(, (x)Xo)]
IXollZ2(q,mo10m30 = EITr(1Xo)(Xo (VD] + E[Tr(1Xo)(Xo(x))]
||Xo||,%2(g,Ho,1nH1,o = Tr(E[|XoX{Xol{V)) + Tr(E[|Xo}Xo11(x)) = Tr((V)y,) + Tr({x)yo) < &.

~

I% — emit€'1ir

< +—6
|L%,L§) St

y:= E[XX1):=u o (x = E(X GO, uhz))

Yeo: = E[[W)W]].

HENZNZ s = fR |E[2, ()7 (0] |dx

NELZ: XZ2 ]l Sf 121 GOz 122 (Ol 2, dx < W1Z4llz 122111z,
R
Y~ Yoo = E[IS(O)X(6) = WHSOX (O] + E[[WKW — S@OX(©)]]-
d(y,v2) = Xiifjlf/i||X1 - X2||LZ(Q,H1'°nH°‘1)
d(yu,v2) < Xy _X2||L2(Q,H1'°nH°'1)

X(t,x) =X, +eC(X, X, X)

CX,X,X) = —if

t —_—
o—ish ((W « E[|JX(s)|2DX(s) — f w(x — YE[X (s, y)X(s, x)]X (s, J’)dJ’> ds
0

Fw *E[IX($)I?D0xX () () = f dndow(DE[L(s,0 — )X (s, 0)](§ — mX(s,§ =)

10w = ENX©PDIXEDN iz, SI2 | B || 2122,

102w * ENX()PDX D 12,0, SIXI 20 12

~ 3
1120 < XN 30,2

IxCll 2,2, = [|0:F (O]

L3 1%

I ds f dndoe? 1= (E[Z(s, 0 — 1)2(0)12(E — 1)

O¢ly = ds f dndoe?s1C=DWwmE[Z(s,0 —n)Z(0)]0:Z(§ — 1)

L 2isn(§-0) SCc o — VIV F(F —
+2i N fo dss f dndone W(E[Z(s,0 —n)Z(0)]Z(§ —n)




” f dndoe?1E-DWwE(Z(s, 0 — n)2(0))0:2(€ — n)” S 120 062
1212,

L%
|| f dndoe? 16 (mE[Z(s, 0 — 1)2(0)]:2( — n)” S X0 120
LE,L%‘) x "Hw x "o

A = f dndone* "= DWwmE[Z(s,0 = n)Z(0))Z(§ —n)

A= j dndae? 1= (EZ(s, 0 — m)a2(0)]2E - )

- J dndoe*"C=DWME[(a —mZ(s,0 = mMZ()]Z(E —m)

A = f dndoe® 1w (n — OE[Z(s,n — 0)(§ — 0)Z(§ — 0)]Z(n)

- f dndoe®sCw(y — OE[(n — )2(s,n — ©)2(c —m]2(n)
196l S EUE G0 12 1212, + 20K 0
ICH om0, S X300 2 1210 2 + 21X

Xp = {X: Xl gi = XN g a0 2, + 1Z 1o o g2+ IX e 2,02, < o0

E(p,8) = E(p,0) + S’ (p)62 + 0(6%) + -

KNM
E(,0) =Ey+-—=(p—po)*+ -
(p,0) = Ey 18pg(p Po)

NM
Po

19%E(p, 6)
—= | =aat—7(—po)
Po

S0 =352

NM
+——(p— 24 ..
1872 (p = po)

6=0

NM __ ZaSNM
pO - pO ap
P=Po
aZSNM
AKNM = 93
Po apz _
P=Po

-1/3 (N _Z)z 4
E(A,Z) =—B + EsA + S(A) AZ + EC A4/3

2 74/3

+Edif ﬁ +E,,—=+ aAA"3/2

ex A4/3




14 14
s S s

SS(A) _ - A-1/3
1 +SV(A)A A | + Ay
SV (4)
Kk(4) = )
SS
S(A) = SV — m
1
SY(A) = S(A) (1 + —K(A)A1/3)
_S(A) 1
5§34 = K(A) (1 K(A)A1/3>
574 3 p() ( S¥(po)
=55 = {SNM[p(r)] - 1}
dmrg 1
3 po

S"™M(p) =€, =1) - E(p,§ = 0)

Q(%)

w—Hy

G(w,8)=V+V G(w,6)

E(p,6) =T +U(p,5)

3
T = 10—mk§l(kgp + k?n)

2 (1+68) (1-9)

— 3

B A A R
1 1

= gz kin 3k

1 1 kra s krp s
UpD=gomss [ ke[ d,
2p (2m) im0 0

X (kakblG(w = Ea(ka) + Eb(kb))lkakb)

p

p(rr’) = f " A F O (r, 1)
0

o Gl — ]
)= 300 G ol — D

pM(r,r

o [r+ 1’|
x —_—
YT




1/3
kgp(x) = 3_1rzp0(x) : = E
2 X
914 1/3
= (%) =~ 1.5241/3

p(r) =f0 dx|F (x)[>po ()0 (x — Ir|)

1 dp(r)
po(x) dr | _,

FeI? = -

foo dx|F(x)|? =1
0

S4) = fo dx|F )25 [p(x)]

Po(d) = fo dx|F ()PP [p ()]

PMM (e, )= fo dx'8(x" — x)po(xHO’ — [r])
= Py (00 — r])

SV [V ([r], x)]= fo " xS (e — )SMM [N (1r, x7)]

= S"Mpo ()0 (x — |r])]

SNM(x) =p/* (x) + bapo ()
+bspo’ (x) + bepy’” (x)
pi™M (x) =27.8p5"%(x) + bapd(x)

4 5
+3bspy" (@) + 3 b5’ (1)

b, = 148.26,bs = 372.84, b, = —769.57
3 (o ,
k) = [ AP o)
ToPo Jo
X SNM
X f dr {NM#O) - 1}
0 SNM[po(x)]

S"M(po) _ 1}

3 (00}

$MGp) = 5 (£)




p\*/3 P\
SNM () = 12.5 (—) 1176 (—)
Po Po

E, = n;lin{F[n] +n-v}
n-v= f d3rn(r)v(r)

F[n] = Ts[n] + Uyx[n] + Exc[nl],
F[n] = Fsy[n] + Exc[n],
E,in]=F[n]+n-v

E, = mgnE,, [n],

D,[An] = E,[n, + An] —E, =0
f d3ran(r) =0
Dy[n —n,] < A

A[An] =f d3r’f d3rA(r, v )An(r)An(r’)

1
E,[n, + An] = E, + EK,, [An] + 0(An3)

N O%Ey[n]
Ky (rr') = on(r’)én(r)

n=n,

Kv (l‘, l") = fSH [nv] (l‘, l") + fXC [nv] (l', r,)l

"N o_ 62Ts[n] 1
ulnlr ) = sn(x)on(®)’ -]
T st
§5%E
fxcn](r,r") = xcln]

~ n(r)én(r)
D,[An] ~ 7K, [An)

f d3ran(r) =0

Ang(r) = BAn(r)




AExc[n] = Exc [n] — ExZ [n]
8E, = EP [n$P] - B [n$”].
AE, = =D [—An,] + AExc [nS”]
An, (1) = ngP(r) = nf (r)
AE, = ABxc [n"] + DLV [an, ).

BExc [nS?] < AE, < ABxc [n(”].

|AEX [ (")]| » DV [—An,] and|AEXC[ (1)]| > D [An,]
E{n] = EQ[n] + ahExc[n].

E,S“) [n] = Fsyg[n] +n-v+ E)(((é) [n] + aAExc([n]

£ [n]

0ES = B9 - B = B [n{?] - B9 [n{”].

AEY = f da' —2—

IE™
da

a (“,)

= ABxc [n$?].
AES = f " da By [nf,“')]
0
AE, = f ' dahExc [n,(,“)]
0

v{® [n](r) + abvgc[n] (1) + v(r) =

viike [157] ) + a [k - a2 @)
+a (Avxc [n,(,o)] M+a [Afxc [n,(,o)] . An,(,a)] (r)) +v()=u

[A - An](r) =f d3r'A(r, " )An(r")

vie [n] @) + v() =




[K,S") [n,(,o)] . An,(,“)] (r) + Avyc [n,(,o)] (r)
+a [Afxc [n,(,o)] . An,(,“)] (r)=0

K,fa) (r,r') = K,SO) (r,r") + alAfyc(r,r")

f d3r' K [nf,o)] (r, r)AR® (") = —Avye [nl(,o)] (r)

Anf,a)(r) = —f d3r’ {Ké“)}_l [nf,o)] (r,r")Avgc [nf,o)] (r")
ng? (1) = n (r) + abn, (1)
n®(r) = n(r) — @an(™’
Anl(,a)l(r) = —f d3r’ {Kéa)}_l [n,(,l)] (r,r")Avyc [n,(,l)] (r")
ng(r) = n@ @) + aan'® (@)
EX [n,(,“)] =Fsy [n,(,o) + aAn,(,“)] +n@ .y

+atn’® v+ EQ [n,(,o) + ahn'® ]
+alAExc [nl(,o) + aAn,(,“)]

ES =B [n$”] + anBxc [nd”]
+a (vs(g)xc [nf,o)] + v) . Anf,a)
+a? (Avxc [n,(,o)] . Anl(,a) + %Klﬁ") [An,(,a)])
+0(a?®)

B =B [0 + a1

+a? (% K§°) [Anl(,a)] + Avgc [n,(,o)] . Anf,a))

+0(a®)

E® =g [n,(,o)] + alExc [n,(,o)] + %ZAUXC [TH(JO)] - Ang”
+0(a®)

AExc [nl(,o) + %An,(,“)] =
AExc [m(}o)] + %Avxc [n,(,o)] . An,(,a) + 0(a?),

a

B = B 1] + iy [ +2

2] 4 -

ng? = n,2(r) — aanf (r)




a
Y = M [nl(,l)] — aAExc [nl(,l) - EAnf,“)] +
AE,=E, - E,

AEU = Ev [ﬁv] —E, [ﬁv] + Ev[ﬁv] —E, [nv]
AEM'XC [ﬁv] AE ideal [Aﬁu] =Dy, [Aﬁv]

AEv = Ev [ﬁv] - Ev [nv] + AE~'XC [nv] .
AEp=—Dy[—Afiy] Abp

. 1
AEU AR ] ~ 3 K, [Afi,]

K, [Afi, ]

N =

Dv [_Aﬁv] ~
E@n] = ESS[n] + a(Ex[n] — E$SA[n]).
ED[n] = EF®[n] + a(Ex[n] — EE%[n]),

AES® = =DSP [-ail?| + AEL [, ],
—_ — —

AEW AEL
AES® = AEQ [78°] + D, [an?).

F[n] = Ts[n], Ex[n] = —Uy[n],Ec =0 (N = 1).
ED[n] = EEBE[n] + a(Ex[n] — EREE[n]),
EDn] = aBP[n]

1 O
AED = —EfSH [nv ,An]

fslny, An] ~ fsy [nl(;o): A"] (H atom ),
[ S -t 2

—2 AFideal —2AEp
F'f[nl=  T¢T[n]  +U[n]
~——
ATF [ d3rn(r)s/3

ME]T = EJF[nIF] - E¥[n,] + AF ™ [n,)

AESF AEFF

AFTF[n] = AE;F[n] = AT [n] — Exc[n]




EgC = E — ERHF [nRHF]
AER = —E¢
AEp = Ec — E&¢

D = E9 [n0] - £Q [n0].

AE,p = ESY) — B9,
s = 5 ] - 50 o - 65 ] - 50 o)

AEgp =AExc [nf”| - Exc [nf]

1
—DM[—an,] + DSV [-Ang].
-D{p

AE,p =AExc [nﬁo)] — AExc ["1(30)]

+DAn,] — D [An,]
p©
AB

o0 2]~ 010 ]

0) _ D [nd) D [x9)].
EY) = Z ES, [n$] - Z E¢
m=1

1 0
AEgp = E{f) — ELY.

DY = Z D) [Anpm] — Z DY [Ang,],

M L

DG = > D [~dnpm] = > DR [-dng]

m=1 =1
A, = max([D©], D).

A,

r’:

|AEgp |




K
_ 1
Agp = EZ (AEED,k)Z.
k=1

__ Ay
n=
AED

E'Ds = |E[nLDA] - E[nHF”:

_ Ok,
n(r) = 5o

3 5(EDFT [nHF] _ EDFT [nDFT])
An(r) = 6v(r)

FH) =HODPHOD - HMN B - - HM

o=l 1)

vut+vvT =L,uvt+vuT =0
vtu+vtv =,utv +vtu =0

?_{ﬁi*, i=1,..,N
B, i=N+1,..M

|wpaired> = Cexp Z Za,ﬁc“;c“g |0)
a<f

N/2

oace) = €| D Zageleh | 10)
a<f

AtA an(u, V*
@) =Ea( )
Sy = {|lw) € Mypp:{w, | w) # 0}

|lw) = (w, | wexp (2)|wy),

7= Z Za,,@]?;]?g

a<f
— T T t Tyt
Z=WU+UIV)(UJU +V,'V)

V=VIU+UIV,U=UU+V, Vv

|w) €S, € Mypp <= (U,V) < (U, V) < Z




AQ) 5 l
) = (@ | e L), 20 = > 280987

a<f

-1 *
70 = ((VVTUI +Ufv)(Utu, +vtv) ) )

70t 2(1)
(wo | w1) = (wg | wyNwy | wl)(“’vlez e? |wv)

)] —_
= (wo | wp)wy | W )(—1)MM+D/2pf (Z ; _Z(ltla)*)

AQ) l
190 = e?loy) =exp | D 20989} |lww)

a<f

(o | 1) = (—1)MM+D/2) ¢ (Z(l) " )

A
def <¢0|}7]1-2)7k1|¢1) def {PolVi, Vi, |P1)
Prjk, = — 1\ =

Bo 1) k2 T T (o 1)
L (PolPLI0) g (ol P 190

ks T e R )
Pr.k, (Z(l)(n—z(°>*z(1)) Z(O)*)kl,kz
Kieok, = (z(l)(u — 2(@*zM)” )k .
Kok, = (1= 2@z0)" Z(O)*)klkz

o'klkz _(]1 — Z(O)*Z(l))_

(Bolefialds)
(@0 | 1)

=D WDaas(R) + ) UDpUashs
ls ls

+ Z (Vli)ﬁl(VU*)a’S(_o-;l) + Z (I/V)ﬁl(UV)C{SKSl
ls ls

Ga’ﬁ’ =

_(Dolépialgn)
B o | p1)

= Z (K;*)ﬁl(v;;*)as(_ﬁ;l) + Z (V;z*)ﬁl(Uv)aspsl
ls ls

+Z (Uv)ﬁl(%*)as(_agl) +Z (Uv)ﬁl(Uv)asKsl
ls ls

6y =eloyy =exp | > Zoghdi) |l

a<f

1) € Myps — 16"y £ exp (0)])




M
0= Z ta[gé\;éﬁ + Z Aaﬁcacﬁ + Z AaﬁCaCﬁ
a,f=1

a>f a>f

pley=0,(818) = (¢te) (V)

(BT8) = (7'7) (v U*)
Biexp (0) = exp (O)B,

Bl1d") = Blexp (0)|¢) = exp (0)Bild) = 0

. v* v
“eoff)e (i
=(¢T¢ =0 pl..)l=1..M

@y f
_ (Ata t A Vf
= (¢Té)exp (A —tT)<Ul*>
VI* V*
— 5,0
(0-)= (o)
Q0 & (U5 W ¢ 2% %)
yr ol PUE -\, u;
1) = ae? ), 2 = ) Zo g7} 2 = (VU
a<f
exp (0)]¢) = exp (0)e?|w,) = ae?'|w,)
a = (wylexp (0)|¢)
0 (K M
_(IL N)

a = /det(N){}) | ¢)

def -1\t
[y S eFoss (el )

N 1 ¢

Hmf = E (éTé)}[mf (61_)
t A

Hpy = (_A* —tT)

|@me) o lim exp (=7(Hme — Eo)) l67)

Uy Vv*)




Up Vr

7) = e ]w,)

Z(T) = Z ZTa,ﬁ]?;]?g'ZT = (V;UzY)*

a<f

7 [p(@)) = exp (=7 (Hmy — Eo)) 17
Vi(r+61)\ V*(7)
([U*(r + 6‘[)) = Bo: (IU*(T))'
V*(z=0)\ _ [(Vr
(U*(r = 0)> - (U?)

gt (UF v B (Uv Vv*)
Bs, = <V,,T uT exp (—6tHps) v

9@ = a(@eZes “r i)
U@y _ (U0
(V(r)) - (w)> R(@
Z(r) = (VOU ()" = (V@0 (1)

ho
tr,a;r’,a’ = 60‘,0" (tr,r? - ﬂar,r’)
_’166,—0’tsoc - 60‘,0"6r,r’ha' (r)

rr'

1
Ar,o‘;r’,o" = (Sr,r’rl(r) E (SG,TSO",l - So',lé‘a’,T)'

o = PO le@)
rhnt @O 1¢@)

A At A At oA
V=U Z CrnCrnCp CrL =

T

At A \at & At A (at 4
UZ (Cr,TCT.T)cr,lCT,l + UZ Cr,TCT,T<Cr,lCT.l)

r T
ot At \a 4 ot At s
+UZ (Ele) )er brr + UZ erael (6r16rn).
r T

H=H,+V,V= UZ AL
T

[Wo) ec_lim exp (—(H - Ey)) I¢1)




—stuet eraef ey _ e—aru(é;‘_Tér,T+é;‘_ \er—1)/2

Z 1 va(ehierrreliénim)
2

e

x=*1
o —STUE el ey _ Z 1 3@ eoren(s)
x=+1 2
o0 (r, x) 0 0 0
0 OF (1, x) 0 0
OV(r» x) = v ™
0 0 =0y (1,x) 0
0 0 0 —0% (1, x)

X 1 Y
OV (T, x)rl,‘rz = OV (T, x)TerZ = 67'1.7'2 67'1,7‘ - (T B }/X>

o—8Th — 3(€78)(=87my) ( é )

e%(é*é)o,, rx)(;

—+
—

) + 0(67).

r  x(r)

(@@ = 0)|¢r181l9(D))
(¢(x=0)1¢()

0=3G'N©(}))
o d_ef (_qu* cgﬂ-vT)
e £ (F 1)

<wv|exp (0)|wv> = det(N)

Bl = exp (0)Brexp (=0)

*

a A A
exp (0)(717)exp (=0) <U§> = (77)exp (0) (Ui)




0
0
s . (VI | ..
B =7 [Uz* =lo
1
0
0

M

exp (0)7,exp (—0) =Z ,z+z 7iNj

]l*':E: Y; il

K(0) M(9)>
L(®) N(O)

exp (0)p, exp (—=0) =

"ME

W) < exp (00) dff(

S

(©)exp (00)7rexp (—00) = ) 7/M;(0) + ) #4Nu(6)
j=1 j=1

exp (90)Vz exp (—00) =

M:

PIKu©@) + ) 9yl(6)
=1

j=1

A

(016997,0,) = (6, Z (71 M;1(0) +7,N;1(6))*00,

+ 012 (}7])@9002 ]Lj,s
j




(01690)7;0“2)

- <olz (f,-*n«,-sw))e@éoz}
J

) {01e907,0,) (N1,
l

- <Olz (ﬁ,-*Mﬂ(e))e“02> (N"'L);
l

j

(e%979Ip1) = (ePO)(N"L)y

d 06\ _ 1,604
do (e ) - (e 0)

do
1 5 1 .
- Ez (e, 7l 1) +§Z (90 (=TT), 77 )
s,s’ s,s’
1 ; 1 .
= Ez dqs,s'<eeo)(N_1]L)s',s - ETI‘(T)(BGO)
s,s’
1
= (ef’o)E (Tr(ANTL) — Tr(T))

0= (e )

WO + @) = @90 = W(OYW(p)
W' (0) = W(O)W'(0)

N’(6) = L(6)M’'(0) + N(6)N'(0)

W) =Lew| =0
© d(pe
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N(6)"'N'(8) = N(O)'L(O)A-TT
Tr(AN(0)"1L(6)) = Tr(N(6)"IN'(8)) + Tr(T)
Tr(N(8)"IN'(8)) = %Tr(log N(8))

d . s 1/d
E@Go) - (eeo>i(%1‘r(log N(G)))

d 5 1/d
~slog ((¢7%)) = 3 (55 Tr(log N()))




(eeé> = exp (%Tr(log N(H)))

exp (0)|,) = /detMyexp Z N 770 | lwy)

exp (; (717)©) (VVT))

1 otot oTo 50
— aefz&s' Zs,s'ys Ys,ezs'sl Xs'sl'ys ys’ezs,s’ Ys's/ysys/

a= (eo) = ,/det(N)

A ot
e? |wv) = anZSS,ZSS,ys Vst |wv)

(ore®p) = (70 ) (M0 + ;N (0))e?
J
7o Y (M) = = (7Y (7Nj(8))e?
J J

(75rce® Z (7 (M(OINT'(0))5)e?
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55,00
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1 1
- Ez Z”,(SSJSS’J’ - 65',165,1') = E (Zs,s’ - Zs’,s)
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1
Z Zl,l’)’lTVlt = 2 (Zl,l’VLTV;; - Zz,l’}’;;y;r)
L

HM = f a7 E Vo)? + V(a)] - % f A7 (Vw)? + m2w?]

V(o) = lmao- + (gdo.)3 21 (960)4
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HB = 1_]] d3rz el(k_k )’raltaer(k, k', o, 0))
kk'

1 ]

KKk K, o w)= %(\/kZ + M(0)? + \/krz + M(O')Z) + o

d
M(o) =M —g,0 + E (gaa)z
Z(V,B, 1) = Tre FH-HN) = o=F®

o=6+ Z el §a,
q+#0

w=ao+ Z el §w,
q=0

f DoDw =f da_da')f 1_[ 6Jq1_[ 6a)qr
q q’

1 da?v
H" =7V V(cr)+§z Sag <q2+m>
q

me,

_ 1
4 T(.()Z +§Z Swé(qz +mZ,)
q

HB = H, + Z (HGS0q + HYSwq) + Z Hy' y00q80y
q#0 qq’ =0

HO = Z Kkk(O'_, a_))altak
k

. 1 + aKkk+q
k

1 aZKk+q+q’
Hm/=— altalﬁ_ +ad a2 5
'~ 2 a+d’ T 552
k

N 1 + 6Kkk+q
Hy =3, |t —+a--a).
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) Z K** (5, @) ayay — uN

v d?v
"2 Z 8ag (‘12 + W) - Z Swg(q? +mf)

q*0 q=0

mg,
H—uN="v (V(a) _

£ (500 + AgSwq) + Y HI 80480y
q#0 qq’#0

e
q
4 2 2 -
:Ez 60—(1 q Z H 15O'q50' I+Z H 60—(3[

q+0 qq %0 i

Z [ < +—>6(q' ’)+H:1n_q/]60'ql =a(q)6o-q

S = Z a(q)8oq + Hidoq = Z [V“(q )00+ /—( @ ] Z (2 (a(@) )

q+0 q#0 =
Z50' = e_ﬁHb‘a
HZ \?
Hs, = _Z < a )
a0 \2 (a(q)
1% d*v Y e 92K Kk
a(q) ~ 3 q° +—— | T Heq = 54 daz VZ af ay ——— -

-2 2 _ 1 + aZKkk
msé =ma +A3a+1—}z akakW

(1)
Hoa = sz @ +m2

q:eO

=f dO_'d(I)E (n|e_B(Hmean+Hﬂuc—uN)|n)
n

Hmean = Emeson + HO
Hy= 2 K¥k(g, (I))a]‘:ak

k

. m23@?
Emeson=V |V (0) — >

Hyye = VZ (ZH_: 2’% Z gH_:’r)n .

q+0




Ho + Hpye = Z e(k)alay + SH
k

5H =) [K(K) — e(]afai + Hrue
k

Z =exp— B(CDB + Emeson)

Py =Py + Z nIQIK(K) — e()] +

4122 n(k)n(k)

Kk’

1 K"\ ? 1
k—K)2+m2\ do w7 w2 9

®5= gy + )3 > | dnte k) - etk )
) f didgn(k, n(q, £ W' (.)
fr'

_ ~BleChf) ()
Do 3(2@32 f dkin (1+e )

1
L+exp[B(e(k, f) —u(f)]

K(k f) = /kz + MZ(5) + gf;a‘) + g,m(f)bs

m?2 m2b3
Emeson = (V(_)_ wd - g >

n(k, f) =

1 OK; ’
e =6
W/ (k,§) (ff)(k_ )z+m2<60> (k — q)2+mw )

mj

S G~ G PG

Sffl = 6mm’m2 + t(Sm‘m’+1 + 6m',m+1)

0P _
de(p, m) N

aR sn(k, f)
5e(p m) (2n)3z f Se(p, m)

1 ;) -
K(k.f)—e(k.f)+mz f din(q, fHW' (k,ci)]

e(k, f) = K(k,f) + = f din(q, fYW'! (k2,3)

(2 )3




v
Py = gy - @ @ D | dkdinge o, oW i

(2 )3 f dkn(k, /K (k, f) = e(k, f)]

e(T) = K + F[e(T),T]

eMD(T) = K + F[e™(T),T]

[BR= N [R= N MTZ 2
W (k@) > Wk, ) | ————
(Mr +(k_q)2

eO(T + AT) = e(T)

1 kr(r") ) S

e(k,f) = K(k, ) +W; fo AW’ (k2, )
e(kr (), f) = u(f)

1 kF(f,) L .
(27T)3;f0 daw? ket

u(f) = Kkp (), f) +

= f do-_d(I)dE3e_B(Emeson+¢’B)

-B(E +o
/ ~e B(Emeson B)saddle'

%(Emeson + (DB) =0
% (Emeson + CDB) =0
d
E (Emeson + CDB) =0 (19)

d
d_Eg (Emeson + cI:'B) = 0(19)

d 2V > d
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o> [ dRaance fynta. £
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dV(j._-) + 2 J. dkn(k f)—K(k )+
da (2n)3
Wit &, )
(ZE)S > [ didinge pnca. 1 =2 0= 0
-m2 o + 2n )3 gwf dkn(k )=

i 2 R
—m2b, +gpwz m(f)f dkn(k, f) =
f

() = —
o)
9> ddp,
u() ~ aulf)
9D ddp,
B op
aq)BO _
(NG =55 (2 : f dkn(k, )
d d 1 1 2V

5 =@¢Bo=—ﬁ%o+ﬁwz | dRnc ey = ue)

(S) = —Tan BZiCD ﬁza
op 6/3

Z f dk[ In (1 + e BCKN=HUD) + n(k, ek, f) — u(f))

(2 )3

9] 9]
(E — uN) = —ﬁan P+ p BCD

(E—uN) =@ — ®py + —— fdkn(kf)(e(kf) 1))

(2 )3
=Emes0ns WZ f dl_c)n(k, f) [K(k, f) - e(k, f)] +

o )32 | dknck, peece. ) - )

() = Enuons + Z | dinti K + et

(2m)*

(E) = ® + T(S) + w(N) = —P + T(S) + u(N)

pp™) =ple)
Wi —tn=—u(e)Qui=pA, ..




n(e") = n(e”) +n@H —n) =~ > p;
Z Pi = PB

ule” ) u(ve) =u™) —u(v)

i — —[u(e™) — n(ve)l0Q;
ne™) + n(ve) —n(e™) —n(v,) =L
e-pu =1L,

n(e") =n(e?) +nh) —nw) == pi0

Z Pi = PB-
i
N
—Z Axi+/1 Z V(xi—Xj),/‘{E]R,
i=1 j

Y(xq, %2, 0, Xy) = sgn(a)lp(xa(l),xa(z), ...,xa(N)) for o € Sy

. dy
la(t) = HY(t),Y(0) =Py

Y(x1, X, o xy): = (N)~Y2det (fj(xi)), with f;(x): = (2m)73/2e™* for x € T®.
W HP) = D [k ~ N3
k€EBg
A= N"13,

N
iN1/3%(t)= Z — Ay + N7 Z V(xi = %) | (0).
i=1

1<i<j<N

h:=N"1/3

m—(t) - Z — 2, + - Z V(x; - xj)] no)
1<i<j<N
(Y, AY) = try ([Y)(|4)

N
1
NZ Y, a;y) = (Y, a,9) = tl‘1((t1’N—1|¢)(¢|)a)

Ntry_ g [P)(p] =:7"




vy = Z AileiNe;

JEN

,(p] € LZ(]R3),/1] eR.

1P 0= Y 400G 0= ) Aileyol

JEN jEN
Y(xq, %5, .. xy) = (ND)"V2det ((pj(xl-)) with arbitrary ¢; € L*(R?),

N

rs” = ool

j=1

0
a—]: (&) +2p - Vo f (1) = =F(f (D)) - Vo f (D),

1 .
= ~ip-y/h,, (1) Y. .Y
Wy (x, p): ) f e Y (x + 53X 2) dy.

X+ .
vy Gy) =N f Wy (—2 ym) e *=N/hdp

I[x;, onlller < CNA, |l [p;, wn]llee < CNR
Wl ii= D [ 9w, Gl dp < ¢
IBl=1
trei(a'x+ﬁ-p)(y(1)(t) _ leaSOV(t))l < CNfl(l + |a| + |ﬂ|)exp (Czexp (Clltl))

—(x—-1)?%/282

.— H=3/2,—ip-x/h
frp(X):=Hh e CIDECK

X€ER35§>0

on@y) = [ MO0

Wy, Xp, o xy) = (ND)~V2det ((pj(xi)), with @; € L2(R?)

N N
do;(t 1 1 -
D p2ng, )+ NZ ¥ o0, —N; (v * (0, OP )i (1)
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ox(®:= Y Oy
=1

where p(t)(x):= wy () (x; %), X()(x; x"):=V(x — xDwy (@) (x;x")
i, wn]ller < CNA, ||[pg, wp]ller < CNA.
ly® @ - a)(t)”tr < CNY%exp (cyexp (¢1]t])) forall t € R.

Br = {k € Z3: |k| < kg} for some kg > 0

h=z (p? + wix?), withw; > 0 fori € {1,2,3}

w; i " wi i
a;:= ﬁ(xi‘l';}?i),ai:: ﬁ(xi—;l’i)-
L l
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max .,,max ., max
nAE a3 nl

wy = Z |y, np, nging, ny, ngl.
nq,Ny,Nn3=0

l[x;, wn]ller < CNR and ||[p;, wp]llee < CNA.
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ENE /2 o Z [ +ay Iy a1 ® Z 2} | ® Z ).
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h
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R*g{R =EHF+IHIO+QB+8'
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[br, b1 = 0 = [by, b1, [bk, b1 = O,

1
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1
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1
Yi= RTE € LA(R®), §1= =" (0) ¢ (pm)0
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T00Y) = ). Antn(IPn0)

nz0
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nz0

1
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1
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4 1/ Ny?
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() = ) 0P
k=1
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1
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8HF((D1I ey CDN) = 8H((p11 ""(pN)
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k=1
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] ]
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N
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IF(P) — F(QII5 = trF(P)(1 — F(Q))F (P) + trF(Q)(1 — F(P))F(Q)
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CONCLUSIONES.

Resulta evidente que las métricas desarrolladas en este trabajo, abonan a la comprension de las premisas
nucleares de la Teoria Cuantica de Campos Relativistas o Curvos, en la medida en que:

Suponemos un campo cuantico indeterminado en el que, interactuan particulas subatomicas aglutinadas
segun su naturaleza, con distintos centros de masa y energia y con trayectorias multideterminantales.
En condiciones gravitacionales, extremas o no, una particula proyectil, sea oscura o estrella, seglin las
definiciones recogidas por la TCCR, deforma el espacio — tiempo cudntico, curvandolo o en su defecto,
generando un agujero negro cuantico. Las métricas recogidas en este trabajo, permiten explicar
matematicamente, los aspectos tensoriales del campo curvado, asi como y en forma principal, el orbital

de la particula oscura o estrella, a proposito de la gravedad que la interfiere. Disefiamos mapas

hipotéticos con la finalidad de trazar la trayectoria de la particula deformante y, en consecuencia, de las




particulas orbitales, lo que permite anticipar escenarios de colapso o aniquilacion por colapso. En este
punto es importante precisar, que el propulsor de la particula deformante es en si, su masa y energia,
aunque no converjan al momento del colapso o de la aniquilacion. Las condiciones de extrema gravedad
o gravedad en condiciones no perturbativas, vuelven a la particula deformante, un centro de gravedad
en si mismo, desplazandose por el campo, deformando su entorno e incidiendo en el comportamiento
de las particulas vecinas en las relaciones de interaccion. En la TCCR, usamos, no solamente tensores
para explicar la curvatura, sino operadores, propagadores, osciladores e inyectores relativos no
solamente a la particula deformante sino a las particulas vecinas u orbitales las cuales se ven repercutidas
por la gravedad generada por la particula principal. El escenario de gravedad a escala cuantica, no se
produce necesariamente por excitacion de los estados cuanticos de una particula especifica, sino del
momento mismo de su estado fundamental, provocado por la masa o la energia, que son extremadamente
densas, sin embargo, cualquier particula excitada, es capaz de generar condiciones gravitacionales,
cuando se aniquila o colapsa. El momento angular y el spin de la particula gravitacional y las particulas
orbitales, es incierto, al igual que su conducta vectorial, sin embargo, este trabajo contribuye a precisar
matematicamente el instante exacto de la deformacion del mapa cuantico, para cuyos efectos, hemos
dise;ado planos divergentes de curvatura ademas de establecer modelos matriciales y superoperadores
para describir, la accion gravitacional de la particula oscura o estrella en un momento espec’ifico en el

plano cuéntico. El trabajo aqui desarrolla, cuantiza estas dinadmicas, calculando incluso, qubits de

informacion que permitan registrar la gravedad intersecando el plano cuantico en el que se despliega.
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