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P> Field equations

S(I+1In) _ b (*R“b /\eb)—Dta, S(I+1In) _ Ip+ (ea /\eb)+D¢cA+R[ac¢b]+¢[utb]_oab
Sda Swap 2
TR Aeb = M® +¢° (2a)

(T ne¥) = rM' + 20" (2b)
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Benefits

SO(1.3)
P describes ACDM model
P> extension of GR

e.g., black hole solution

Spherically symmetric configuration

e’ = dr, el = F(r)dp, e? = rdo, e® = rsin 6deyp,

wlo = Tﬁlep, w20 = TﬁlrdG, w30 =7 'rsin 6de,

w'y = Ad6 — Bsinfdyp, w's = Bd + Asinfdey,

w23 = —Cdr — Ddp — cos 6de
Solution
Ts

F=4,/— -1+ A2
r

(A = const., B:i(771r¥ \/A2—1) ,C=0,D=—-iVA%Z 1)

A > 1 : hyperbolic ”hail” geodesics with finite v

A =1 : parabolic "rain” geodesics with voo =0

A < 1: eliptic ”drip” geodesics with veo < 0 (starts from finite r)
A < 0 : white hole

(3)

(4a)
(4b)
(4c)

(5)

(6)
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SO(4)
» khronon field distinguishes
time+space split without (-,+,+,+)

» everything can be real?
e.g., connection for vacuum static
black hole solution

wly = AdO + (T_l’f' + VA2 - 1) sin 6dy,
wly = — (flr +./A2 1) df + Asin6de,
w?3 = —v/A2 — 1dp — cos Odyp



Results

(scalar)

SO(1,3) SO(4)
Cosmology ACDM ACDM
Static black holes Extended GR (C) Extended GR (R) when 7 — +it
Kerr black hole GR (C) GR when partially 7 — +it

or partially Wick rotated a — —ia
Gravitational waves GR GR when 7 — +it
(hY; + 2HKY; — V?hi; = 0)

Cosmological perturbation GR GR
(vector)
Cosmological perturbation GR GR when partially 7 — it (?)




