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This morning, I want to speak on a subject which weighs all of us down, a force 

of nature which can become particularly menacing to us in our later life, the force 

of gravity. All of us feel it almost all of the time, and yet my message today about 

gravity will be a simple one: lighten up! The only remedy for gravity – is levity. 

One of the great benefits of a vacation in Hawaii is that it reminds you of just how 

vast this world is. Hawaii is only one quarter of the way around the globe from 

Cape Cod, but it takes about 10 hours of flying at 600 miles per hour to get there. 

And once you set foot on ground there on the Big Island, you know that you are 

on land which was spewed forth into the middle of the ocean from deep in the 

bowels of the earth. You can drive to the craters and see the steam still belching 

forth. You are in close proximity to elemental destructive forces – not the political 

kind but the physical kind. 

 

We come to Hawaii to dance. Jacqueline and I get to go to Hawaii or the Virgin 

Islands every year because her band is hired to play for dance weeks in those 

tropical locations.  

 

Jacqueline’s quartet, Bare Necessities, came together in the mid 1970s and started 

a new style of playing for a type of social dance which has been around since the 

seventeenth century, English Country dance; her band’s style was less hoedown 

and more string quartet. You might say Bare Necessities were the mothers of this 

invention, because most American musicians in this genre have adopted their 

style, and of course some have added to it. Forty years later, Bare Necessities is 

still a popular group, and for the hard-core English Country dancers, their idea of 

a heavenly winter getaway is to fly to an exotic location and spend every evening 

dancing to Bare Necessities. I am fortunate to be able to tag along as a band 

spouse. 

 

Anyway, that’s how Jacqueline and I came to be in Hawaii last week, and we 

made our usual trek to the Volcanoes National Park. When you go into the park, 

they hand you a brochure. I didn’t get around to reading it until a couple of days 

later, when I found that it contained the story of how the first humans arrived in 

Hawaii. The story was printed in Hawaiian, but fortunately they had an English 

translation, and my attention was drawn to these sentences in the first paragraph: 

"Polynesians from distant lands came to the shores of Hawaii over a thousand 

years ago. Sailing on large, double-hulled canoes, they navigated by using the 

position of the stars, the sun, and the moon, by the movement of the waves, and 

by the flight of birds. These ancestors of Native Hawaiians, guided by the 

elemental forces of nature, arrived with only bare necessities." 
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So immediately I felt a kinship with these early Polynesian navigators. They 

arrived in Hawaii with bare necessities and so did I, 1000 years later. 

When I put this out on Facebook, a friend of mine who had studied the matter 

pointed out that not only did these ancient Polynesians find their way to the 

Hawaiian Islands out of the vast Pacific once, but some of them later went back 

home to get their families and domestic animals and made the trip back again. 

It is amazing to think about those early Polynesians sailing around in the South 

Pacific guided only by stars, moon, sun, waves and the flight of birds. What 

courage that would take! What precise observations, and did they just remember 

what they had seen each day or did they keep records, and if so, how? I have been 

sailing around Stage Harbor for seven years, and the furthest I have gone is the tip 

of Monomoy. If I set sail for Nantucket, I wouldn’t be absolutely confident I 

could get there, and I guarantee you if I ever lost sight of land completely I would 

feel very alone.  

 

There is an article in the New York Times magazine today about traditional 

navigators in the Marshall Islands and how they learn to read the waves in order 

to see where land is when they are out of sight of it.  

We humans are social creatures. The loneliest images in our lore and literature are 

the shipwrecked mariners marooned on a distant shore, hoping for a message in a 

bottle. 

 

Just hold in mind what it must have felt like for ancient navigators to embark on 

the trackless Pacific as we think about our situation on the ocean of outer space. 

At night, we look up at the sky as ancient peoples did and we see fixed stars and 

wandering stars we call planets and the two big lights, sun and moon. The stars 

are always in the same places, adjusted for the seasons, but the rest of the bodies 

seem to move on paths of their own. Pythagoras, back in ancient Greece, thought 

that the sky was a series of glass bowls which turned each at its own speed. You 

could see through the nearer bowls to the further. The stars were in the furthest 

bowl, and then each of the planets had a bowl, and the sun had its own bowl and 

the moon. Each bowl turned at its own speed, and each one had a characteristic 

tone. Pythagoras taught his students that if they trained their ears, they could hear 

this crystal symphony, the music of the spheres. 

 

Pythagoras may have been the first scientist, for he discovered that the pitch of a 

vibrating string had a mathematical relationship to its length – if we shorten the 

string by half, the pitch goes up an octave. Pythagoras, in other words, taught us 

that mathematics can be used to describe the real world and account for things we 

find in it. 

 

But our conception of the universe and our place in it has evolved considerably 

since Pythagoras. In the sixteenth century, Galileo used mathematics and 

meticulous observations through a telescope to discover that the earth revolved 

around the sun rather than the other way around. And in the seventeenth century, 
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Isaac Newton showed that impersonal forces describable by mathematical 

equations were sufficient to account for the observed motions of heavenly bodies 

as well as bodies in motion on earth. Both of these scientists were part of the 

knowledge revolution responsible for “dethroning” the God who had been 

assumed to make it all run, and the humans who assumed we, and the planet we 

inhabit, were the center of the universe.  

 

In Pythagoras’ crystal bowls, he had a divine being on each bowl singing the note. 

Galileo and Newton ushered in an age when divine beings were unnecessary for 

the running of the universe. In the nineteenth century, the Emperor Napoleon was 

presented with the five-volume work on celestial mechanics by the mathematician 

Pierre LaPlace. The emperor asked LaPlace where God was in the system he 

described, and LaPlace famously answered, “I have no need of that hypothesis.”  

I have been reading neuroscientist David Eagleman’s book Incognito. Eagleman 

writes of these dethronements of the central places of God and of humanity as our 

scientific knowledge increases. He writes: 

 

“In the wake of all the scientific progress, a troubling question has surfaced in the 

minds of many: what is left for humans after all these dethronements? For some 

thinkers, as the immensity of the universe became more apparent, so did 

humankind’s inconsequentiality – we began to dwindle in importance virtually to 

a vanishing point. It became clear that the epochal time scales of civilizations 

represented only a flash in the long history of multicellular life on the planet, and 

the history of life is only a flash in the history of the planet itself. And that planet, 

in the vastness of the universe, is only a tiny speck of matter floating away from 

other specks at cosmic speed through the desolate curvature of space. Two 

hundred million years from now, this vigorous, productive planet will be 

consumed in the expansion of the sun.” 

 

The dethronements begun by Galileo, continued by Newton and Darwin and 

Freud, were continued in the early twentieth century by Albert Einstein, who had 

an idea about gravity a hundred years ago. Galileo had proved that a heavy object 

and a light object dropped from the tower of Pisa reached the earth at the same 

time. Newton worked out that gravitational attraction between the sun and the 

planets was what kept the planets in orbit. But these motions took place in space 

that was three-dimensional and uniform everywhere. And Newton had not figured 

out what gravity actually was. What is it about the mass of a body like the sun that 

makes other bodies attracted to it? 

Einstein said, to answer that question, rethink our ideas about space and time. Lets 

suppose that space and time are one thing, instead of two things. Time is a fourth 

dimension of space. 

 

For Newton, space was uniform and regular. Einstein said, suppose space is like a 

mattress? It can look as solid and rectangular as a slab of granite, but when you 

put a body on it, it will tend to warp, to create a dimple around that body. Those 
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of us who sleep with other people know the problem well. On a cheap mattress, 

one sleeper may create a pit from which the other sleeper fights all night to 

escape. 

 

Now replace the sleeping people on the mattress with planets and stars and 

asteroids and satellites. Each massive object creates a curvature in space-time. 

When another massive object gets near, it comes within that curvature and starts 

to orbit around the larger object. 

 

Now the mattress idea at some point has to be modified, because the mattress is 

basically a two-dimensional representation with a curvature in a third dimension, 

but Einstein’s curvature exists in a fourth dimension. We can’t draw four 

dimensions and we can’t really imagine it, though if you know the math you can 

describe it in equations. 

 

Now there are plenty of media which can curve and be compressed. Air is one. 

The compression of air gives us balloons and tires, but also the capacity to carry 

sound waves and hear music. Water is another. As the wave moves through the 

water, the water is compressed and relaxed. 

So the question arises for Einstein’s idea of space-time: if space-time can curve, 

can waves be generated in this medium? Einstein first said yes, then no, then yes 

again.  

 

Ever since then, scientists have been trying to detect them in nature. Most 

recently, they built a project called LIGO, which is short for Laser Interferometer 

Gravitational-Wave Observatory. It is a very clever design. If we have gravity 

waves from outer space hitting the earth, space will be scrunched up in one 

dimension as the wave passes through, while the other dimensions will remain 

unchanged. So the way to detect them is to have a detector built in two 

dimensions. And to catch them as they move, set two detectors some distance 

apart so the same wave can hit them at different times.  

 

The two LIGO detectors are 1900 miles apart, one in Washington State and one in 

Louisiana. Each consists of two long tubes, 2-1/2 miles long, set at right angles to 

each other in an L formation. The tubes are encased in concrete and suspended to 

try to eliminate vibration from the earth. The air is pumped out making them 

perfect vacuums.  

 

The “I” in L-I-G-O stands for “interferometer” which is a detector widely used in 

science for detecting very small changes. At the far end of each tube is a mirror of 

highly purified glass suspended on glass threads. At the near end of one of the 

tubes is a laser. The laser produces light which is coherent, whose wave forms can 

be manipulated. When the laser beam enters the intersection of the two tubes, it is 

split by a half-silvered mirror into two beams, each of which goes down one tube, 
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travels to the mirror at the other end, and returns. After each laser beam has 

returned, it is reunited with the beam from the other tube and sent to a detector.  

Because the beams are precisely phased, if the two tubes are exactly the same 

length, the waves in the beams will cancel each other out. If one tube is shorter, 

however, the two beams will be slightly out of phase and an interference pattern 

will show.  

 

Think of the phased laser beams as two window screens. If you look through two 

screens which are perfectly aligned, all the wires and holes will look like one 

screen, but if they are only slightly moved, you can see all sorts of neat patterns. 

These are like interference patterns. 

 

The LIGO detector, in other words, detects a very slight compression of one of its 

tubes through wave interference. The compression can be a fraction of the width 

of a proton, which is very very small.  

 

LIGO made an amazing discovery almost as soon as it became operational. 

Here’s how the New York Times article describes it: 

 

On Sept. 14, the system had barely finished being calibrated and was in what is 

called an engineering run at 4 a.m. when a loud signal came through at the 

[Louisiana] site. “Data was streaming, and then ‘bam,’ ” recalled David Reitze, a 

Caltech professor who is the director of the LIGO Laboratory, the group that built 

and runs the detectors. 

 

Seven milliseconds later, the signal hit the [Washington State] site. LIGO 

scientists later determined that the likelihood of such signals landing 

simultaneously by pure chance was vanishingly small. Nobody was awake in the 

United States, but computers tagged the event, and European colleagues noticed. 

Now what was detected was interference patterns in the laser beams, which are 

light waves. But the computers of the LIGO project are set up to translate these 

interference patterns into audible sounds. It’s not that you’re actually hearing 

sounds coming from outer space. Sound as it travels through air or some other 

medium on earth is physical compressions of the medium. There is no air in outer 

space to compress. The gravity waves predicted by Einstein are compressions in 

space-time itself. These are detected by the laser-beam arrangement I have 

described and then converted into audible sound by the computer. 

But different events in space would generate gravity waves of different 

frequencies. When scientists set up the LIGO project, they were expecting to 

detect the collapse of neutron stars, a fairly common occurrence and one which 

was predicted to generate a low level of gravity wave. However, the signal 

detected in September was not that of a neutron star. Instead, it appears to have 

been a much rarer event: a collision of two black holes which took place in a very 

distant corner of the universe a billion years ago. As the Times article states: 
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“The frequency of the chirp was too low for neutron stars, the physicists knew. 

Detailed analysis of its form told a tale of [gigantic] activities in a far corner of 

the universe: the last waltz of a pair of black holes shockingly larger than 

astrophysicists had been expecting.” 

 

This was a huge cataclysm, and that is the graphic on the front cover of the Order 

of Service, though the black holes are depicted as white for some reason. As they 

came together, the article continues “three solar masses’ worth of energy [were] 

lost in the transformation, vaporized into gravitational waves in an unseen and 

barely felt apocalypse. As visible light, that energy would be equivalent to the 

brightness of a billion trillion suns. 

 

“And yet it moved the LIGO mirrors only four one-thousandths of the diameter of 

a proton.” 

 

One of the scientists remembered his feeling on hearing of this chirp: “‘It was 

waving hello,’ he said. ‘It was amazing. The signal was so big, I didn’t believe 

it.’” 

 

It was waving hello. From an unimaginably distant corner of the universe, from a 

billion years ago, gravity was waving hello. That is at least as amazing as the 

Polynesian navigators making their way across the Pacific by reading the 

directions of ocean waves.  

 

We have had our eyes on the skies for a long time, but now we are opening our 

ears and the universe is saying hello. It is not Pythagoras’ music of the spheres but 

I think it fits Wendell Berry’s words, “a music so subtle and vast that no ear hears 

it except in fragments.” Here is what it sounded like (audio demonstration). 

Gravity has waved. We should wave back. 

 

Amen.  

 

Readings for gravity waves 

 

The Larger Circle  

We clasp the hands of those that go before us,  

 

__And the hands of those who come after us.  

 

We enter the little circle of each other's arms  

 

__And the larger circle of lovers,  

__whose hands are joined in a dance,  

 

And the larger circle of all creatures,  
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__Passing in and out of life,  

__who move also in a dance,  

 

To a music so subtle and vast that no ear hears it  

 

__Except in fragments.  

 

Wendell Berry  

 

“Gravitational Waves Detected, Confirming Einstein’s Theory” by Dennis 

Overbye New York Times February 11, 2016.  

 

A team of scientists announced on Thursday that they had heard and recorded the 

sound of two black holes colliding a billion light-years away, a fleeting chirp that 

fulfilled the last prediction of Einstein’s general theory of relativity. 

 

That faint rising tone, physicists say, is the first direct evidence of gravitational 

waves, the ripples in the fabric of space-time that Einstein predicted a century 

ago. (Listen to it here.) It completes his vision of a universe in which space and 

time are interwoven and dynamic, able to stretch, shrink and jiggle. And it is a 

ringing confirmation of the nature of black holes, the bottomless gravitational pits 

from which not even light can escape, which were the most foreboding (and 

unwelcome) part of his theory. 

 

More generally, it means that a century of innovation, testing, questioning and 

plain hard work after Einstein imagined it on paper, scientists have finally tapped 

into the deepest register of physical reality, where the weirdest and wildest 

implications of Einstein’s universe become manifest. 

 

Conveyed by these gravitational waves, power 50 times greater than the output of 

all the stars in the universe combined vibrated a pair of L-shaped antennas in 

Washington State and Louisiana known as LIGO on Sept. 14. 

 

If replicated by future experiments, that simple chirp, which rose to the note of 

middle C before abruptly stopping, seems destined to take its place among the 

great sound bites of science, ranking with Alexander Graham Bell’s “Mr. Watson 

— come here” and Sputnik’s first beeps from orbit. 


