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1.5D STM Universe

% Field equations of the 5D Space (123) -Time (0) -Matter (4)

(A bar over any quantity denotes its unperturbed value)

G, =0  (AB=0,123,4)
°°G,,=""G,,+"""Extra terms =0 (a,4=0,123)

5D§a5 =0, 5[)655 =0

% Geometrical properties of the 5th coordinate

= Physical properties of the 4D Universe 2

€ =G =1 unit system is employed here.
* Metric

2
dszza{dtz—a{ dr +r2d!f}}+gb2dl2

1—kr?

% Solutions 9
4F

_ 4eoffF *t* — 2gF *t + ggF —eoff (9° + )

b= -
4afF
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% The solutions determine the properties of matter of the 4D Universe through the

unperturbed energy-momentum tensor for the perfect fluid

*°G,, =8xT, =8x|(5+p)0,u, - py,, |


mailto:tfukui@dokkyo.ac.jp

P
b
F)=eof2+k, f=1(1), g=g(), f=

2.First-order perturbations 4

s :gAB+hAB(t’r’I)
RAB = ﬁAB + HAB +O(h2)

% First order field equation of 5D STM theory

5D
GAB

— j R— 1._ 1, - 1_ 5 —
RAB_EgABR—i_HAB_EgABH_EhABR—i_EgABgCDgEFhDFRCE

* Nonzero solutions of the off-diagonal components of *°G,, =0 for h,,

S
Y 4Jeofq

¢ g
Y 8(ao)2 £

q=2¢ot - f,
% The solutions determine the effects of the perturbations on p and p through

H, =8rdT,
—8z|(5 + p)u,ou, + (5 + p),ou, +(dp+0p)a,u, — ph,, - g,,0p]
% The dark side of the Universe 8 throughdp and

3¢, er? 60,2

8mdp = +
2+eo | 3q% (80')% f Sq%
%
8op = —— 250"

(o) 15972



Hw9 = 871'51'0#
—87|(p + p)u,0u, + (5 + P)I,0u, +(9p +op)a,T, — ph,, -,
op, M

1) P.S. Wesson, Five-Dimensional Physics (World Scientific, 2006).

2) T. Fukui, Proceedings of the 11 Marcel Grossmann Meeting on General
Relativity (World Scientific, 2008)1287.

3) T. Fukui, S. S. Seahra, and P. S. Wesson, J. Math. Phys. 42, 11, 5195, (2001).
4) S. Weinberg, COSMOLOGY (OXFORD, UNIVERSITY PRESS, 2008)219.
5) J. M. Overduin and P. S. Wesson, DARKSKY, DARK MATTER (10P, 2003).




	38fukui
	38fukui-main

