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From Einstein-Cartan to Plebanski

EC action

1 A
S = W/G/JKL [e’eJRKL — 6e'eJeKeL} (1)
P

Projector operator to SD space

P = % (5%? - QEUKL) (2)
SD area form
Y =2iPY T (3)
Chiral Plebanski action
S— é/z"l—‘; - %M,-jz"zf 4 %w(tr M=) (4)
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From Einstein-Cartan to Plebanski

SD Curvature

i il
Fi = dA" + §ejkAfAk (5)
Eqgs of Motion
DaY! = d¥/ + ¢ ATk =0 (6)
Fi— MUZJ', Yivh = sy (7)
Reality conditions ' .
Re(X'y;) = £'8/ =0 (8)
i oLk
Z:/ee—iejke’e (9)

Urbantke metric
g €5 = —ée,-jk X i, Tk ey = éz"z,- = J/—gd*x  (10)
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-
Gravity with a Higgs Field

Coupling Higgs field
S— 4 JTIF AT+ bl - V()4
+ [ 1Da¢'  Dag;

A
V(g) = 5(éF —v?)
Egs of motion
DAY = ilp€ ¢ + Dagk
Fi=Mis) — 27
tr M = 2V(¢)

Da* Dagi = — i ¥y,

_ 65DA¢
T sy
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-
Gravity with a Higgs Field

Expansion around vev
¢' =gy + ' = v+ o' (18)
S= E JEF — AMETs 4+ Jwltr M — 2,V (p3)] +
+f%dcp3*d<p3+%fv2(A1*A1+A2*A2). (19)

V(p3) = viAg3

DAY’ = it2,v2(xAL5 4 xA%572) (20)
dxdps = —¢(2'5;V/ (21)
= Up3 = %4 (22)
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N
Modified Bianchi |

Metric
ds? = —dt? 4 a%(t)(dx? + dy?) + b*(t)dz?, (23)
SD 2-form
Y1 = jadtdx! — abdx?dx® (24)
Y2 = jadtdx® — abdx>dx! (25)
Y3 = ibdtdx® — a®dx'dx. (26)

SD connection

Al = jadx* (27)
A% = jadx? (28)
A3 = (b — (3v2ba/a)dx> (29)
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N
Modified Bianchi |

SD curvature

; i ab o, ,&| Y
5 ab 5 232 Y
[a_ab KAl ey (1)
b i ab & y3
3 2 2
= —_— ST = 2
F b+ z ~ PV <a+ ab 32> 2 + (32)
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N
Modified Bianchi |

2-form stress tensor
Ez' )Z"#P T dxtdx”
Stress-energy tensor

Tw= V(ALAL+ALAY) — 8wy (A1 Al 1 A2 p20) 4

1
+0,p30, 3 — Eg;w(as%) :
Friedmann equations

ab & 2
2% + (1= 2v?) = 13 <23 - v)

b 2,2 i ab & 2 (_
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Proca Term

S= éfsz,- — IMEIY 4 Jwltr M — A] +

—i—% [ m2AT 5 Al
Equation of motion
DAY = it3m? x Al

SD connection

: 2ia :
A= 8
24+ (5m?
Friedmann equation
& Ner
a2 3
2 + m2(2
Neff = 5 EA
HMPG



Gravitational Waves in Plebanski Gravity

Tensorial perturbations

IUEED WANEP) }UESD WAREY U ¥ (44)
Y = idtdx’ 1"dfark 45
o = idtdx’ — Se'jdx dx”. (45)
SD connection

Al = AL+ AT = 5A, (46)
do¥! + €y SATE = ilpm? + A (47)

i 1 i ik J j
SA = W(:hf — h*,e )dx! (48)
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|
Gravitational Waves in Plebanski Gravity

Curvature
F''= Fi+0F = doA (49)
SF = iyd 4 isi (50)
Wave equation
ki =0 (51)
Weyl tensor
W= ;%m2 (éhu i %vzhy) 2
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Outlook

Consider more complex cosmological models

Numerical solutions

Gravitational waves and Black Holes

Computing 7 directly from action variation
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