
Three Amer i can physi cists have won the No bel prize in physics for the first ob ser va tions of grav i- 
ta tional waves, rip ples in the fab ric of space time that were an tic i pated by Al bert Ein stein a cen tury
ago.

Rainer Weiss has been awarded half of the 9m Swedish kro nor (£825,000) prize, an nounced by
the Royal Swedish Academy of Sci ences in Stockholm yes ter day. Kip Thorne and Barry Bar ish will
share the other half of the prize.

All three sci en tists have played lead ing roles in the Laser In ter fer om e ter Grav i ta tional-Wave Ob- 
ser va tory (Ligo) ex per i ment, which in 2015 made the first his toric ob ser va tion of grav i ta tional waves
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trig gered by the vi o lent merger of two black holes a bil lion light years away.
Prof Olga Bot ner, a mem ber of the No bel com mit tee for physics, de scribed this as “a dis cov ery

that shook the world”.
The Ligo de tec tions fi nally con firmed Ein stein’s cen tury-old pre dic tion that dur ing cat a clysmic

events the fab ric of space time it self can be stretched and squeezed, send ing grav i ta tional tre mors
across the uni verse like rip ples on a pond.

The di rect de tec tion of grav i ta tional waves also opens a new vista on the “dark” side of the cos- 
mos, to times and places from which no op ti cal light es capes. This in cludes just frac tions of a sec ond
af ter the Big Bang, 13.7bn years ago, when sci en tists be lieve grav i ta tional waves left a per ma nent im- 
print on the cos mos that may still be per cep ti ble today.

Speak ing at a press con fer ence af ter the an nounce ment, Weiss, an emer i tus pro fes sor of physics at
Mas sachusetts In sti tute of Tech nol ogy, said the 2015 de tec tion was the cul mi na tion of decades of
work, in volv ing more than 1,000 sci en tists. “It’s as long as 40 years of peo ple think ing about this, try- 
ing to make de tec tions, some times fail ing … and then slowly but surely get ting the tech nol ogy to- 
gether to be able to do it,” he said.

The no tion that space time is mal leable was pre dicted by Ein stein’s gen eral the ory of rel a tiv ity. But
he was un sure whether this was merely a math e mat i cal il lu sion, and con cluded the sig nal would be so
tiny it would “never play a role in sci ence”.

It was a sig nif i cant ca reer gam ble then, when in the 1970s Weiss and Thorne, who is now Feyn- 
man pro fes sor of the o ret i cal physics at Cal i for nia In sti tute of Tech nol ogy (Cal tech), be gan the
decades-long quest to de tect grav i ta tional waves.

Weiss de signed a de tec tor, called a laser-based in fer om e ter, which he be lieved would be ca pa ble
of mea sur ing a sig nal so tiny that it could eas ily be masked by the back ground in ter fer ence of the
ocean waves. Thorne, a the o rist, be gan pre dict ing what the sig nal of a grav i ta tional wave em a nat ing
from two black holes col lid ing would ac tu ally look like.

In de pen dently, Ron ald Dr ever, a Scot tish physi cist, also be gan build ing pro to type de tec tors in
Glas gow and af ter mov ing to Cal tech, he, Weiss and Thorne formed a trio that laid the ground work
for Ligo. Dr ever died in March af ter suf fer ing from de men tia, but is widely recog nised as hav ing
made a de ci sive con tri bu tion.

Barry Bar ish, a for mer par ti cle physi cist at Cal tech (now emer i tus pro fes sor), joined at a much
later stage, but is of ten cred ited for mak ing Ligo hap pen. When he took over as di rec tor in 1994, the
project was at risk of be ing can celled, but Bar ish turned things around.

In the end, de tec tion re quired a peer less col lab o ra tion be tween ex per i men tal ists, who built one of
the most so phis ti cated de tec tors on Earth, and the o rists, who fig ured out what a sig nal from two
black holes col lid ing would look like.

Ligo’s twin de tec tors, two pairs of 4km long (2.5 miles) per pen dic u lar pipes, one in Han ford,
Washington state, the other in Liv ingston, Louisiana, are so sen si tive that they can spot a dis tor tion
of a thou sandth of the di am e ter of an atomic nu cleus across a 4km length of laser beam.

Weiss re called that when the de tec tion was even tu ally made, his ini tial re sponse was dis be lief. The
phe nom e non de tected was the col li sion of two gi ant black holes, one 35 times the mass of the sun, the
other slightly smaller, 1.3bn light years away. At the start of the 20 mil lisec ond “chirp” in the sig nal,
the two ob jects were found to be cir cling each other 30 times a sec ond, ac cel er at ing to 250 times a
sec ond be fore col lid ing. Since then, three fur ther black hole col li sions have been de tected.



In the fu ture, sci en tists hope to ob serve su per novae, pul sars and the in sides of stars as they col- 
lapse into black holes. A net work of grav i ta tional-wave ob ser va to ries could even al low us to gaze back
to al most the be gin ning of time it self.

Thorne said: “The prize right fully be longs to the hun dreds of Ligo sci en tists and engi neers who
built and per fected our com plex grav i ta tional-wave in ter fer om e ters, and the hun dreds of … sci en tists
who found the grav i ta tional-wave sig nals in Ligo’s noisy data and ex tracted the waves’ in for ma tion.”

Bar ish said he was hum bled and hon oured to re ceive the award. “The de tec tion of grav i ta tional
waves is truly a tri umph of mod ern large-scale ex per i men tal physics,” he added.

Sheila Rowan, di rec tor of the In sti tute for Grav i ta tional Re search at Glas gow Univer sity, said:
“We are re ally on the thresh old of a whole new way to study our uni verse and that’s hugely ex cit ing.”


