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@ GR modified a la Krasnov
o CMPR Action

@ Modified CMPR Action
@ Remarks
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@ Geometric structures on GR formulations
models

o Effects on the geometric structures due to modified GR
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Krasnov introduces modifications to the Plebanski action

1
S[A, B, ¢] =/FAB/\BAB—§¢ABCDBAB/\BCD
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GR modified ala Krasnov

Krasnov introduces modifications to the Plebanski action

1 1
S[A, B, ¢] :/FAB/\BAB_2¢ABCDBAB/\BCD_2¢(t17tZ)BAB/\BAB-

FAB = dAAB 4+ AA. A ACy s the curvature of a SL(2, C) connection
Aand t; = (Z)ABCDqﬁABCD, th, = ¢ABCD¢CDFG¢ABFG are the only two
independent algebraic invariants.
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GR modified ala Krasnov

Krasnov introduces modifications to the Plebanski action

1 1
S[A, B, ¢] :/FAB/\BAB_2¢ABCDBAB/\BCD_2¢(t17t2)BAB/\BAB-

FAB = dAAB 4+ AA. A ACy s the curvature of a SL(2, C) connection
Aand t; = (Z)ABCD¢7ABCD, th, = ¢ABCD¢CDFG¢ABFG are the only two
independent algebraic invariants.

The former actions define a class of four-dimensional generally covariant
theories propagating two degrees of freedom that reduces to vacuum
(complex) GR with cosmological constant when ®(ty, t) — A.
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CMPR action

It is possible to formulate GR as a constrained BF-type theory !
1
Sl 4.0 = [ |89 8 Fula) - (5) OB 1 85 1 uri(o)].

where AY is an SO(3,1) valued connection,
H(CD) = 81¢1 + 82¢2,
and ¢; = ¢’J,J, ®, = KL ;. (Lorentz indices are raised and lowered

with Minkowski metric n™ and = is the duality operator, ** = o)

1Class. Quantum Grav. 18 (2001) L49
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CMPR action

It is possible to formulate GR as a constrained BF-type theory !
1
Sl 4.0 = [ |89 8 Fula) - (5) OB 1 85 1 uri(o)].

where AY is an SO(3,1) valued connection,
H(CD) = 81¢1 + 82¢2,
and ¢; = ¢’J,J, ®, = KL ;. (Lorentz indices are raised and lowered

with Minkowski metric n™ and = is the duality operator, ** = o)
For the associated constraints

60 . 2a,BMN A By = 0a1 BMN A By,

the general solution are
BY =ax (el nel)+ ple Ae),

1Class. Quantum Grav. 18 (2001) L49
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If we assume? H(®) = a;®4, then

1
= —B"AB 1
HOT a0 NEMw W)
BY = x(e'nel)xv=ce ne, (2)

where o = 1 for Euclidean signature (—1 for Lorentzian)

2see SIGMA 7(2011) 103
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If we assume? H(®) = a;®4, then

1
= —B"AB 1
HOT a0 NEMw W)
BY = «(e!nelytv=cel né, (2)

where o = 1 for Euclidean signature (—1 for Lorentzian)

If we assume H(®) = a2 5, the two-forms solution are

BFY = kix(el ne?), (3)
B = ra(e'ne)), (4)

and n= 1532 BMN A *Buyn.

2see SIGMA 7(2011) 103
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A minimally CMPR modified action

By analogy with Class Quantum Grav. 27 (2010) 145011, we modified
the CMPR action by e®yp YKL,

3 1JKL —
where "0k = 1
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A minimally CMPR modified action

By analogy with Class Quantum Grav. 27 (2010) 145011, we modified
the CMPR action by e® i PYKL. From the equations of motion,
we realize that

S[B, A, ®, u] — S[B,w, ¢, 1]

3 1JKL —
where "0k = 1
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A minimally CMPR modified action

By analogy with Class Quantum Grav. 27 (2010) 145011, we modified
the CMPR action by e® i PYKL. From the equations of motion,
we realize that

S[B, A, ®, u] — S[B,w, ¢, 1]

By simplicity
H(¢) = o1,
and chose the modifying term as® W(¢) = —5 .BY A By.

3 1JKL —
where "0k = 1
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A minimally CMPR modified action

By analogy with Class Quantum Grav. 27 (2010) 145011, we modified
the CMPR action by e® i PYKL. From the equations of motion,
we realize that

S[B, A, ®, u] — S[B,w, ¢, 1]

By simplicity
H(¢) = a1¢n,
and chose the modifying term as® W(¢) = —5 t:B8” A Bjy. Then

S[B,w,d,u] = S[B+eb,A+ca,®+ep, .

3 1JKL —
where "0k =t
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From the equations of motion
op 91 =0,
1
8¢ p=|——|B"NABun,
12 a1
BMN AN*Byny = —¢ ((Z)g) BMN A By - (5)
By using the expansion
BIJ — BIJ + €bU
we realized that

BY = x(e! ned) £ v=a(e A€,
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From the equations of motion
op 91 =0,
1
8¢ p=|——|B"NABun,
12 a1
BMN AN*Byny = —¢ ((Z)g) BMN A By - (5)
By using the expansion
BU — BIJ + 6bU
we realized that

BY = x(e! ned) £ v=a(e A€,
bY = Aidy(ef Aed) F (14 A1) (ov=0a) 2 * (e Ned)

solve equation (5)
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The equation of motion for dw and

W = AY 4 eal

leads us to
Y- a/JK oK
o o\ —0
= Z’EIJLK + T (2A1 + 1)6IJLK:| (8L¢2) eK,

where 5UKL = n’[KnJL].
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The equation of motion for dw and

W = AY 4 eal

leads us to
M= aIJK oK
_ [Zs”LKj: D (A + 1)5’JLK] (aL¢2) ek,

where 5UKL = n’[KnJL]. This connection is not the Riemmanian
one, then

(e' nef)F "\/4:’(2/\1 +1)(e! A eK)]

o
— Xk

Tl:8K¢2 |:2
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and
1
R;J = 5 |:28M(3IJN) + 2AKMNalJK
AA+1) K RS
Tt g RS [8 Kq)Z} MN
5 p 1 v
F20A+) [a chg} (€M net,

where the AUK are the Riemmannian connection components and

1J
[aKK ¢2] MN — (8K¢2)(8K¢2)5”M,\, + 2(6Mq)2)(8K¢2)EUNK
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Finally (from 6B)

1JMN

p )5IJMN

(t

&,
122 2 [w”’"’“ +v/~o(1+ 2A1)¢’JMN}
_l’_

: [DAaIJ} o <€KLIVIN +2/=¢ 5KLMN>

where

2] = e [0 002]}

"F(1 +2A1) {6y [ DRk 2| }

and [D'0,®;] = 0'0,92 + Al ;0K b,
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Remarks

@ The modifications proposed by Krasnov modify all the
geometrical structures involved in the action.

@ The Lagrange multiplier associated with the cosmological
function is no longer the Weyl part of the Riemann curvature
tensor.
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the ansatz

bY = F12¢/=0 Ay oM TKE 1 12(A, — 1)0Y « KL

(6)
solves the equation of motion as well.

=] =) = E =
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the ansatz
bY = F12¢/=0 Ay ol TKE £ 12(A, — 1), « XKL (6)

solves the equation of motion as well.

From
ow: dBY + !l ABK il ABK =0

pab? = Ml A M £ 2y gell A7) (7)

where

fachz « YK £

V4 (2A1 + 1)e! A dd,
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Una conexion, V, en M, es una regla para calcular derivadas
direccionales de los campos vectoriales sobre M. La conexién
cumple con:

V@aéb = Vaéb
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Una conexion, V, en M, es una regla para calcular derivadas
direccionales de los campos vectoriales sobre M. La conexién
cumple con:

A~

VHAaéb:va‘é\b = Acba6C7 (8)
V.0 = —AP_6°. (9)
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Una conexion, V, en M, es una regla para calcular derivadas
direccionales de los campos vectoriales sobre M. La conexién
cumple con:

VGAaéb:vaéb = Acbaéc7 (8)
V0P = —AP0°. (9)

Dada una conexidn, V, se definen los tensores de torsion 'y
curvatura, respectivamente como:

T(X,Y) = VxY—VyX—[X,VY] (10)
R(X,Y)Z = VxVyZ-VyVxZ-VixyZ. (11)

Donde X, Y, Z son campos vectoriales en M
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