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Zooming in on the centre of the Milky Way
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Brane-World model

Brane (4-dim, t,x,y,z) Another Brane?
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(with cosmological constant?)
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all matter and forces are trapped
in 4-dimensional space-time

but only gravitational force propagates
higher dimensional space-time
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IN THE HEAVENS

Men of Science More or Less
Agog Over Results of Eclipse
Observations.

EINSTEIN THEORY TRIUMPHS

Stars Not Where They Seemed
or Were Calculated to be,
but Nobody Need Worry.
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His Daring Publishers Accepted It.
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What can we learn from gravitational waveform?
(Suppose NS+NS ->BH )
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Kamioka Gravitational wave detector, (Large-scale Cryogenic Gravitational wave Telescope)
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We lly igate the g collapse of collisionless particles in s configu- 5 ° 23
rations both in four- and fivedimensional (SD) space-time. We repeat the simulation peformed by = 3
Shapiro and Teukolsky (1991) that dan of a naked larity, and also find similar
results in the SD version. That is, in a collapse of a highly prolate spindle, the Kretschmann invariant )
blows up outside the matter and no apparent horizon forms. We also find that the collapses in SD proceed
more rapidly than in 4D, and the critical prolateness for the appearance of an apparent horizon in SD is e
loosened, compared to 4D cases. We also show how collapses differ with spatial symmetries comparing “rim
@2) ) p=r—rtir=ree
Wit
B )
model becomes practically a (2 + 1)-dimens
lem. We construct our sumerical grids with the Cartesian o
coondinate (x, ). and apply the so-called Cartoon method b E
[2.18] to recover the symmetry of space-time. L LA
The space-time s evolved using the Amowitt-Deser
Misner (ADM) evoluion equations. It is known that the : 4

FIG. 1. We evolve five-dimensional (a) ausymmetric [SOG)]
or (b) double-axisymmetric [U(1) %
space-time using the Caesian grid. The initial matier configu-  Krenschman invariant Jo,, o U
FaBon is expressed with parameters o and b Nurmber of partickes are redoced

ne a each evolution,
oe figures.
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Abstract

We numerically investigated the sequences of initial data of a thin spindle
and a thin ring in five-dimensional space-time in the context of the cosmic
censorship conjecture. We modeled the matier in poa-rotating homogeneous
spheroidal or dal wnder the ly static

solved the uatico and apparcat horizons.
We discussed when §* (black-bole) or ' x §* (back-ring) horizoos (‘black
objects’) are formed. By monitoring the location of the maximum Kretchmann
invariant, an appearance of ‘naked singulanty” o ‘naked ring” under special
situations is suggested.  We also discuss the validity of the hyper-hoop
conjecture using o minimum area arcund the object. and show that the
appearance of the ring horizon does not match with this hoop.
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NUMERICAL INVESTIGATION OF FIVE-DIMENSIONAL
GRAVITATIONAL COLLAPSES
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1.50, both with no AHs on the initial hypersurface. ] 0.00
4.00, and the location of AHs are plotted on X-Z coc

switches from taroidal to spherical in (b)




