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THE BIG QUESTION

by D R S T UA RT C L A R K 

Is travelling faster  
than the speed of  

light possible?
#U�OWEJ�CU�YG�YCPV�VQ�VGNN�/T�5WNW�VQ�p6CMG�WU�VQ�YCTR�HCEVQT�ƂXGq��FCPIGTQWU�

ECWUCNKV[�RTQDNGOU��VTKEM[�OCVJU�CPF�PGICVKXG�GPGTI[�EQWNF�IGV�KP�VJG�YC[

GoXG�CNN�UGGP�KV�UQ�QHVGP�KP�
UEKGPEG�ƂEVKQP�OQXKGU�
that the concept seems 
utterly plausible: a 
character enters a 

EQOOCPF�CPF�VJGKT�UVCTUJKR�NGCRU�VQ�YCTR�
URGGF��LWORU�VQ�J[RGTURCEG��QT�ETGCVGU�C�
YQTOJQNG�VJTQWIJ�URCEG�CPF�VKOG��
9JCVGXGT�VJG�VGTOKPQNQI[��VJG�TGUWNV�KU�
CNYC[U�VJG�UCOG��VJG[�ƃ[�VJTQWIJ�VJGKT�
ƂEVKQPCN�WPKXGTUG�HCUVGT�VJCP�VJG�URGGF�QH�
NKIJV��OCMKPI�VTCXGN�DGVYGGP�UVCT�U[UVGOU�
PQV�QPN[�RQUUKDNG��DWV�RTCEVKECN��

+P�VJG�TGCN�7PKXGTUG�VJCV�YG�KPJCDKV��
JQYGXGT��C�IKICPVKE�DCTTKGT�CRRGCTU�VQ�
HQTDKF�VJKU��#EEQTFKPI�VQ�#NDGTV�'KPUVGKPoU�
5RGEKCN�6JGQT[�QH�4GNCVKXKV[��PQVJKPI�ECP�
VTCXGN�HCUVGT�VJCP�NKIJV�
.KIJV�VTCXGNU�CV�C�VTGOGPFQWU�URGGF�QH�

approximately 3 x 108�OGVTGU�RGT�UGEQPF��
This means that when we look out into the 

UWPNKIJV�LWUV�QXGT�C�UGEQPF�VQ�DQWPEG�QHH�
VJG�UWTHCEG�QH�VJG�/QQP�CPF�TGCEJ�'CTVJ��
DWV�KV�PGGFU�GKIJV�OKPWVGU�VQ�EQXGT�VJG�
FKUVCPEG�DGVYGGP�VJG�5WP�CPF�QWT�YQTNF�
6JG�HWTVJGT�QWV�YG�NQQM��VJG�NQPIGT�VJG�
FGNC[U�DGEQOG�CPF�VJKU�IKXGU�TKUG�VQ�VJG�
EQPEGRV�QH�VJG�NKIJV�[GCT�CU�C�OGCUWTG�QH�
FKUVCPEG��6JG�PGCTGUV�UVCT�VQ�WU��2TQZKOC�
%GPVCWTK��KU�TQWIJN[������NKIJV�[GCTU�CYC[��
OGCPKPI�VJCV�KV�VCMGU�NKIJV������[GCTU�VQ�
IGV�HTQO�VJGTG�VQ�JGTG��*GPEG��YG�UGG�VJG�
UVCT�PQV�CU�KV�CRRGCTU�PQY��DWV�CU�KV�YCU�
�����[GCTU�CIQ��

#ETQUU�VJG�XCUV�GZRCPUG�QH�VJG�7PKXGTUG��
FKUVCPEGU�CTG�GXGPVWCNN[�OGCUWTGF�KP�
DKNNKQPU�QH�NKIJV�[GCTU��6JKU�KU�YJCV�OCMGU�
EQUOQNQI[�RQUUKDNG��VJG�HWTVJGT�YG�NQQM�
KPVQ�VJG�7PKXGTUG��VJG�OQTG�CPEKGPV�VJG�
QDLGEVU�VJCV�YG�UGG�CTG��CNNQYKPI�WU�VQ�EJCTV�
VJGKT�GXQNWVKQP�KPVQ�VJG�UVCTU�CPF�ICNCZKGU�
QH�VQFC[��9QWNFPoV�KV�DG�ITGCV��VJQWIJ��KH�YG�

“If you watched a 
faster-than-light 
spaceship travel 

towards you,  
you would see the 
ship in two places  

at once”

THE BIG QUESTION LIGHT SPEED

W

7PKXGTUG��YG�FQPoV�UGG�EGNGUVKCN�QDLGEVU�CU�
VJG[�EWTTGPVN[�CRRGCT�s�YG�UGG�JQY�VJG[�
CRRGCTGF�YJGP�VJG�NKIJV�HTQO�VJGO�ƂTUV�
UGV�QWV�CETQUU�URCEG�
9KVJKP�VJG�5QNCT�5[UVGO��VJQUG�FGNC[U�
CTG�TGNCVKXGN[�UJQTV��(QT�GZCORNG��KV�VCMGU�
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EQWNF�LWUV�VTCXGN�VJGTG�CPF�UGG�YJCV�VJQUG�
QDLGEVU�NQQM�NKMG�TKIJV�PQY!�

#U�CRRGCNKPI�CU�JCXKPI�C�YCTR�FTKXG�
OKIJV�UQWPF��VJGTG�YQWNF�DG�UQOG�RTGVV[�
YGKTF�EQPUGSWGPEGU��(QT�QPG�VJKPI��KV�
YQWNF�OGUU�YKVJ�VJG�EQPEGRV�QH�ECWUCNKV[���

Causality is our common-sense 
RGTEGRVKQP�VJCV�ECWUG�RTGEGFGU�GHHGEV��$WV�
KH�[QW�YCVEJGF�C�HCUVGT�VJCP�NKIJV�URCEGUJKR�
VTCXGN�VQYCTFU�[QW��[QW�YQWNF�UGG�VJG�UJKR�
KP�VYQ�RNCEGU�CV�QPEG��6JG�NKIJV�ECTT[KPI�
VJG�KPHQTOCVKQP�QH�VJG�UJKRoU�FGRCTVWTG�
YQWNFPoV�JCXG�CTTKXGF�CV�[QWT�G[GU�DGHQTG�
[QW�UCY�VJG�UJKR�QP�KVU�YC[�
9QTUG�UVKNN��CEEQTFKPI�VQ�VJG�OCVJGOCVKEU�
QH�TGNCVKXKV[��KH�XGNQEKVKGU�GZEGGF�VJG�URGGF�
QH�NKIJV��VJGP�NKVGTCN�VKOG�VTCXGN�DGEQOGU�
RQUUKDNG��6JKU�YQWNF�IKXG�TKUG�VQ�VJG�
RQUUKDKNKV[�QH�HWNN�DNQYP�ECWUCN�RCTCFQZGU�
UWEJ�CU�VJG�YGNN�MPQYP�nITCPFHCVJGT�
RCTCFQZo��KP�YJKEJ�[QW�VTCXGN�DCEM�KP�VKOG�

CPF�MKNN�[QWT�QYP�ITCPFHCVJGT��VJWU�
RTGXGPVKPI�VJG�RQUUKDKNKV[�QH�[QWT�QYP�
DKTVJ��#PF�JQY�YQWNF�VJCV�YQTM�s�YQWNF�
[QW�LWUV�EGCUG�VQ�GZKUV!

The negative energy within

#V�ƂTUV�INCPEG��'KPUVGKPoU�VJGQTKGU�CRRGCT�
VQ�RTQVGEV�WU�HTQO�UWEJ�JGCF�OGNVKPI�
EQPWPFTWOU�DGECWUG�VJG[�UGGO�VQ�OCMG�
KV�KORQUUKDNG�VQ�VTCXGN�HCUVGT�VJCP�NKIJV�s�
UQ�ECNNGF�nUWRGTNWOKPCN�OQVKQPo��
#EEQTFKPI�VQ�VJG�GSWCVKQPU��VJG�GPGTI[�
TGSWKTGF�VQ�CEEGNGTCVG�C�UJKR�VQ�UWEJ�URGGFU�
YQWNF�DG�KPƂPKVG��$WV�VJGP�TGUGCTEJGTU�
DGICP�VQ�NQQM�OQTG�ENQUGN[�CV�VJG�OCVJU��

+P�)GPGTCN�4GNCVKXKV[�s�'KPUVGKPoU�
GZVGPUKQP�QH�JKU�5RGEKCN�4GNCVKXKV[�s�JG�
RTQRQUGF�VJG�7PKXGTUG�KU�OCFG�QH�C�
OCNNGCDNG�HCDTKE��VGTOGF�VJG�URCEG�VKOG�
EQPVKPWWO��CPF�JG�GZRNCKPGF�ITCXKV[�CU�
DGKPI�YCTRU�KP�VJKU�HCDTKE��+P�������

RJ[UKEKUV�&T�/KIWGN�#NEWDKGTTG�CV�VJG�
7PKXGTUKV[�QH�9CNGU��%CTFKHH��UJQYGF�VJCV�C�
UQNWVKQP�GZKUVGF�YKVJKP�)GPGTCN�4GNCVKXKV[�
VJCV�EQWNF�DG�KPVGTRTGVGF�CU�C�YCTR�FTKXG��
6JG�VTQWDNG�YCU�VJCV�OCMKPI�KV�YQTM�
TGSWKTGF�CP�GZQVKE�UWDUVCPEG�MPQYP�CU�
nPGICVKXG�GPGTI[o�

#UVTQPQOGTU�JCXG�UKPEG�VQ[GF�YKVJ�
WUKPI�VJG�EQPEGRV�QH�PGICVKXG�GPGTI[�VQ�
GZRNCKP�YJ[�VJG�GZRCPUKQP�QH�VJG�7PKXGTUG�
CRRGCTU�VQ�DG�CEEGNGTCVKPI��DWV�QWT�
WPFGTUVCPFKPI�QH�RJ[UKEU�FQGUPoV�CNNQY�HQT�
VJG�UWDUVCPEG�VQ�EQOHQTVCDN[�GZKUV��6JGP��
KP�/C[�VJKU�[GCT��C�ITQWR�QH�TGUGCTEJGTU�
TG�GZCOKPGF�VJG�OCVJU�VQ�UGG�KH�VJG[�EQWNF�
RTQFWEG�VJG�#NEWDKGTTG�YCTR�RJGPQOGPQP�
WUKPI�QPN[�VJG�MKPFU�QH�RCTVKENGU�CPF�
GPGTI[�VJCV�OCMG�WR�RNCPGVU�CPF�RGQRNG��
6JGKT�EQPENWUKQP��[GU��VJG[�EQWNF��

&T�,CTGF�(WEJU�CPF�EQNNGCIWGU�CV�VJG�
7PKXGTUKV[�QH�#NCDCOC�KP�*WPVUXKNNG��´�

Faster-than-light travel would make it possible for us to boldy go when no one has gone before, but there are hurdles to overcome if we’re ever going to do that
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´ in the US, found that they could arrange 
ordinary matter and energy to create  
the warp phenomenon and transport 
people through space. But there was a 
catch: they could only get it to work at 
sub-light speed. 

“You need a lot of energy to make any 
small change in space,” says Fuchs. To 
move a passenger compartment the size of 
a small room would require a ‘warp 
bubble’ the size of a small house. And to 
make that would require squeezing a few 
times the mass of Jupiter into a volume the 
size of a small asteroid. 

“Now, [is that] possible? Maybe. [Is it] 
practical? I wouldn’t say so,” says Fuchs.

Even if it were possible to make such  
a device, the old boundary still exists: 
accelerating it faster than the speed of  
NKIJV�YQWNF�TGSWKTG�CP�KPƂPKVG�COQWPV�
of energy.

“It’s not going to solve the Star Trek-like 
future of rapid transport,” Fuchs admits.

The trouble with tachyons 

Other researchers are conducting their  
own investigations into relativity. Prof 
Andrzej Dragan and collaborators at the 
University of Warsaw, Poland, decided to 
look at possible solutions within Einstein’s 
equations for particles travelling faster  
than light.

Physicists have toyed with such 
concepts before. They even called such 
hypothetical particles ‘tachyons’, but they 
essentially regarded them as little more 
than mathematical curiosities. But Dragan 
and colleagues found equations to describe 
tachyon behaviour.

“Mathematically, they make perfect 
sense,” says Dragan.

In other words, our familiar world of 
subluminal particles could be coexisting 
with a second family of superluminal ones: 
the tachyons. 

Unfortunately, this still doesn’t mean 
that you can accelerate a spacecraft to 
speeds faster than light. To do that, Dragan 
GZRNCKPU�VJCV�KV�YQWNF�UVKNN�VCMG�VJG�KPƂPKVG�
amount of energy that Einstein predicted, 
CU�YGNN�CU�CP�KPƂPKVG�COQWPV�QH�GPGTI[�VQ�
slow a tachyon down to subluminal 
speeds. “It wouldn’t be possible to cross 
the speed of light in either direction,”  
says Dragan.

Nevertheless, the research did suggest 
some fascinating consequences that might 
explain some of the most puzzling 

observations that physicists grapple with. 
When dealing with the tachyons, Dragan 
and co-workers ran into the causality 
problems they had expected. But the  
more they investigated the details of  
these, the more they realised something 
amazing was taking place: the lack of  
strict cause and effect began to look a lot 
like the behaviour of our normal everyday 
subatomic particles.

While relativity describes the behaviour 
of the Universe on its largest scales, 
quantum theory describes the subatomic 
realm as a very different place. 

Quantum theory introduces probability 
into particle interactions. For example,  
an atom can absorb a photon of light,  
and while you know it’ll re-emit that 
photon at some stage, you can’t predict 
when and in what direction it’ll go. In 
other words, the exact cause is hidden 
from us and all we’re left with is an 
observable effect.

Dragan suggests that if a tachyon were  
to interact with ordinary matter, the 
outcome of that interaction would be 
unpredictable – rather like the emission  
of a photon.

So, while these latest ideas don’t seem to 
open up a route to practical warp drives, 
they may just be showing us something 
deeper about the nature of the cosmos and 
the origins of quantum behaviour. 

“To make that 
would require 
squeezing a few 
times the mass  
of Jupiter into a 
volume the size of 
a small asteroid”

THE BIG QUESTION LIGHT SPEED

No one knows if tachyons exist, but if they do, theory suggests they’d travel faster than light
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by D R S T UA RT C L A R K (@DrStuClark)
Stuart is an astronomer, science journalist  

and author of several popular science books.




