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REDUCING DIMENSIONS of a space can be achieved by pasting its edges together
and shrinking it. For example, a two-dimensional sheet of rubber is first curled into
a cylinder, and the curled dimension is then shrunk. When thin enough, the cylin-
der looks like a (one-dimensional) line. Twisting around this length of “hose” and
sticking its ends together, one gets a doughnut shape. The radius of the doughnut
can be shrunk until it is small enough to approximate a point—a zero-dimensional
space. Such changes could explain why the extra dimensions of space-time that
string theory says must exist are too small to be detectable.
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COSMIC CLASHES

Gravitational-wave detectors have identified 50
collisions between black holes and other cosmic
objects in the distant Universe. The US-based detector
LIGO made the first discovery after a major upgrade in
2015; Italy-based Virgo joined the hunt in 2017.
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Quter event horizon

ry =m+ vm* - a*

Inner event horizon

r- =m-—vm? —a?

Outer ergosurface

r;l =m+ vVm2 — a2 cos2 0

Inner ergosurface

rg =m=—yV m? — a? cos? 8
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Ring singularity Ergoregion

x24+y2=a2and 2=0

Symmetry axis § = 0,7
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REDUCING DIMENSIONS of a space can be achieved by pasting its edges together
and shrinking it. For example, a two-dimensional sheet of rubber is first curled into
a cylinder, and the curled dimension is then shrunk. When thin enough, the cylin-
der looks like a (one-dimensional) line. Twisting around this length of “hose” and
sticking its ends together, one gets a doughnut shape. The radius of the doughnut
can be shrunk until it is small enough to approximate a point—a zero-dimensional
space, Such changes could explain why the extra dimensions of space-time that
string theory says must exist are too small to be detectable.
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