i+l

NRC Publications Archive
Archives des publications du CNRC

Warping space
Tapping, Ken

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. /
La version de cette publication peut étre I'une des suivantes : la version prépublication de l'auteur, la version
acceptée du manuscrit ou la version de I'éditeur.

For the publisher’s version, please access the DOI link below./ Pour consulter la version de I'éditeur, utilisez le lien
DOI ci-dessous.

Publisher’s version / Version de I'éditeur:
https://doi.org/10.4224/23001331
Skygazing: Astronomy through the seasons, 2017-01-17

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=8b0d24d3-be23-4d55-950a-8cfb177d103€

https://publications-cnrc.canada.ca/fra/voir/objet/?id=8b0d24d3-be23-4d55-950a-8cfb177d1036

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at
https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’acces a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la

premiere page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

National Research  Conseil national de C dl*l
Council Canada recherches Canada ana, a



WARPING SPACE
Ken Tapping, 17t January, 2017

The light from the nearest star after the Sun takes
about four years to get to us. The fastest
spacecraft we have yet produced is moving at
about 70,000 kilometres an hour. However, that is
only some 0.006% of the speed of light. At such a
speed we would reach the star in about 60,000
years, and that is only the nearest one. For us
impatient, relatively short-lived individuals, this sort
of space exploration is not attracting much interest.

We can try to go faster, but Einstein and others
have shown we cannot go through space faster
than light, and our experiments with high-energy
particle accelerators here on Earth prove this to be
correct. Even at 90% of the speed of light, space
exploration beyond the Solar System will be
extremely time-consuming. In addition, at such
speeds, ploughing through even the rarefied
clouds of gas and dust in space will cause
radiation hazards for any human or robot explorers
and could also damage the spacecraft. Moreover,
as we get closer to the speed of light our clocks
start running slower than those of the people we
left at home. A short trip for us could be centuries
for those who stayed home. This again is not a
practical way to explore space. However, the early
history of our universe suggests what might
eventually lead to an alternative.

The universe began just under 14 billion years
ago. In the beginning it was tiny, around the size of
a proton, and incredibly dense and hot. It then
started to expand, becoming cooler and more
rarefied, eventually forming the universe we see
around us today. There is evidence that for a brief
period it expanded at a speed far faster than the
speed of light. This might seem to be impossible.
However, this conclusion is due to a widespread
misunderstanding of what the beginning of the
universe was like. It was not an explosion shooting
stuff in all directions out into space. It was an
expansion of space itself, which carried everything
with it, like dots moving farther apart on the
surface of an expanding balloon. Our

understanding is that solid objects cannot move
through space faster than light, but space itself can
move at extremely high speeds, carrying things
along with it. This idea is something that space
agencies are researching as a method to open up
the universe to us, to the point where getting to the
nearest star could take as little as a week or two.

The idea is to make a “warp bubble”, a small
pucker in space, stretching it a little behind the
spacecraft and compressing it in front. This would
make the spacecraft move forward, travelling with
space rather than actually moving through it. The
spacecraft inside the bubble is in a little bit of
space that is not moving at all, so the speed of
light limit does not apply here. The crew would feel
no acceleration. The same idea could be used for
slower-than-light travel, which would be just right
for getting around in the Solar System.

Thinking this might be possible is a long way from
making it happen. Leonardo da Vinci came up with
the idea of the helicopter and powered flight, but
actually making a working helicopter took around
four centuries. Isaac Newton suggested that time
and space are separate, constant and immutable.
Since the beginning of the 20" Century we have
learned that they are bendable, joined together
and interchangeable. We see this not only in our
calculations, but out there in space. Even our GPS
navigation systems have to take into account the
distortion of space and time caused by our planet.
Those warp bubbles are a physical possibility. The
big job is finding out how to make them an
engineering possibility. Then all those planets we
are finding in orbit around other stars might
actually become destinations.

Venus shines brilliantly, low in the Southwest after
sunset. Mars, redder and much fainter, lies to
Venus' left. Jupiter rises in the early hours. The
Moon will reach Last Quarter on the 19",
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