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Love, quantum physics
and 'entanglement'
July 25, 2017 · 2:45 PM EDT

By Ari Daniel

and Peter Thomson

There are curious parallels between "love" between two particles and two
people.

Credit: NASA/JPL-Caltech

Love. Quantum physics. Completely unrelated,
and yet strangely parallel.
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For one
thing, they're

both mysterious — we don’t really understand how either
one of them works. But they share something else —
what scientists call "entanglement."

People get entangled with each other when they fall in
love, and it can start when they’re nowhere near each
other, perhaps catching each other’s eyes for the first
time across a crowded room.

And it seems that tiny, subatomic particles — things like
electrons or photons — can also get entangled with each
other at a great distance, in a way that physicists still
don’t understand but are already starting to make use of.

It’s “this really delightful, really strange” thing, says MIT
physicist David Kaiser of the phenomenon known as
“quantum entanglement.”

“Somehow what happens to one particle can have an
impact on what we would expect the second one to do,
even if those particles are nowhere near each other.”
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But it’s also a really difficult phenomenon to understand.
Which is where Boston-based playwright Patrick
Gabridge got involved.

His new work in progress "Both/And" takes a page from
physicist Niels Bohr, who said of subatomic physics,
"When it comes to atoms, language can be used only as
in poetry. The poet is not so concerned with describing
facts as with creating images and establishing mental
connections." Gabridge invokes emotional and quantum
entanglement as metaphors for each other, hoping each
might shed a little light on the mysteries of the other.

“What if our fate is not only our
own?” asks Eve, a character in
the play being workshopped
this spring and summer at the
Massachusetts Institute of
Technology. “What if parts of us
are entangled with parts of
other things, other dreamers?”

"Entangled particles break the
rules,” says Betty, another of
Gabridge’s three characters,

who exchange rapid-fire banter, philosophical musings,
sharp questions, quotes from Bohr and Albert Einstein,
and flat-out awe. “They are influenced by each other,
instantly, no matter how far apart they [are].”

Even if they’re on opposite sides of the universe. 

“If you observe an entangled quantum particle ... ” says
Alice, “you get an answer,” says Betty. “And at the exact
same moment, you know the answer for its partner,” says
Eve. “Those answers are related,” says Betty.

To which Alice replies on behalf of the audience, “But
how can it be like that?”
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'It’s something you cannot understand
with your usual common sense'

It does seem crazy, even to some of the best brains in the
world — quantum entanglement seems a phenomenon
more emotional than physical, an attraction more of
mind than matter. When the idea first surfaced over 80
years ago, even Einstein dismissed it as nonsense. He
called it “spukha!e fernwirkung” — "spooky action at a
distance."

“It’s something you cannot understand with your usual
common sense,” says University of Vienna
physicist Anton Zeilinger.

Credit: NASA/JPL-Caltech

And the idea did have problems. But over time, scientists
like Zeilinger and Kaiser have tested it and have slowly
addressed most of the problems, or loopholes, as some
call them.

But one’s remained: "settings independence."

“You can think of it as free will,” Eve puts it in Gabridge’s
play — the possibility that someone, or something,

http://vcq.quantum.at/research/research-groups/zeilinger-group.html


somewhere, is actually manipulating the particles to
make it look like they were entangled when they really
weren’t.

Or, as Kaiser puts it, “Was there any third party in the
past that could have nudged the choice of measurements
on each particle and the behavior of those particles
themselves?”

It’s a minute, theoretical possibility, but one that had not
been totally ruled out.

Lasers, telescopes and ancient light:
Putting quantum entanglement to the
test

"Both/And" dives into one of the latest efforts to close
that loophole. Which is where Anton Zeilinger comes in,
in real life.

Zeilinger is a wizard at devising ingenious ways to
perform quantum experiments. He’s got a special laser
that makes thousands of pairs of entangled particles of
light, which he splits and shoots out in opposite
directions, like across the Danube or between the Canary
Islands off Morocco.

To work on closing this last possible loophole, Zeilinger
and his lab fired up their laser on top of a building in the
middle of Vienna late one night and shot one beam of
entangled particles towards a detector on a building to
the north, and the other towards a detector to the south.
At the same time, they were pointing telescopes out of
windows of those same two buildings, towards two stars
more than 600 light years away, and farther away from
each other than either is from the Earth. 

The idea was that in the time it took the laser to shoot its
particles across Vienna, the telescopes could use the



ancient, 600-year-old starlight to make measurements on
those same particles.

That starlight essentially “decided” what measurements
to perform on Zeilinger’s entangled particles, Kaiser says.
Which he says means that if the results had been
manipulated, it could only have been by events “that
happened very far away, very long ago.”

The experiment confirmed the reality of quantum
entanglement to the highest degree ever. “We have
shoved this loophole back by a factor of 10 million
billion,” says Kaiser.

In other words, the last loophole in the theory is almost
completely closed. But not entirely. It’s still theoretically
possible — although even less than ever — that even the
entanglement they found using 600-year-old light
could’ve been faked.

So, for their next experiment, Zeilinger’s team will use
light sources from 3 billion to 4 billion light years away.

“Scientists want to make the loophole so small, it almost
doesn't exist,” says Gabridge’s Eve in "Both/And."

“Which proves?” asks Alice.

“That quantum physics, and entanglement, is here to
stay,” says Eve, “and really does describe how the
universe works. Even if Einstein didn't like it.”

“Boom!” says Betty.

OK, it's real. So what?

So, quantum entanglement is almost certainly real.
Scientists have proven beyond just about all doubt that it
works.

As for how it works, well, that’s another question. A big



one. And even scientists working on the phenomenon
basically say they still have no idea.

And then there’s another big question. 

“Sooner or later,” as the play’s Eve puts it, “someone is
going to ask — maybe you, because it’s not enough to
unlock the top of your head and blow your mind — you
want to know, ‘What is this good for?’”

Turns out, it's probably good for some really important
things, and even without knowing how it works,
applications of quantum entanglement are already being
developed.

One is quantum computing.

“In the foreseeable future, we will actually have
computers that make use of this entanglement,” says
Alan Guth another MIT physicist. “And if so, they could do
calculations vastly faster than they can be done by the
classical computers that we now use.”

Then there’s something called quantum cryptography.
By using these entanglement techniques, Guth says,
“you can send messages which literally cannot be
intercepted without your knowing about it.”

In other words, virtually unhackable messages. The
technology is already being developed in China.

There’s even the possibility of unhackable electronic
voting.

The weirdness of entanglement —
quantum and human

So quantum entanglement actually is good for
something. But what was all that talk back at the
beginning about love?
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By the end of "Both/And," Gabridge’s characters are le"
in wonder at the parallels between human emotions and
the workings of the universe, between the “solid and
sensible” rational world “above” and the world “below ...
with different rules ... wondrous and mystifying ... in
everyone.”

For Kadeem Macintosh, who brought his new girlfriend
to a recent performance of "Both/And" as part of an
evening dubbed “Love and Other Entanglements,” it all
comes down to Einstein’s characterization of quantum
entanglement.

“What really nailed it for me was this kind of ... spooky
action at a distance,” Macintosh said. “These particles are
more entangled than we can kind of believe.”

Macintosh said he and his girlfriend le" the performance
with a deeper sense of connection, or at least of the
weirdness of entanglement — quantum and human.

One more thing…

PRI takes a global approach to the news of the day.
We help you understand how what happens around
the world matters in Washington and in your
neighborhood. Today more than ever, we need
conversations, perspectives and diverse voices.

Support PRI with a monthly donation TODAY!
>

NAMASTE
PRACTICE

LEGGING BLACK

Shop NowShop Now

Comm
ent ! " # &

http://www.facebook.com/sharer.php?u=https%3A//www.pri.org/stories/2017-07-25/love-quantum-physics-and-entanglement
http://twitter.com/share?url=https%3A//www.pri.org/stories/2017-07-25/love-quantum-physics-and-entanglement&text=Love%2C%20quantum%20physics%20and%20%27entanglement%27%20&hashtags=
https://plus.google.com/share?url=https%3A//www.pri.org/stories/2017-07-25/love-quantum-physics-and-entanglement
https://www.pri.org/stories/2017-07-25/love-quantum-physics-and-entanglement#
https://www.pri.org/sections/arts-culture-media
https://www.pri.org/sections/arts
https://www.pri.org/sections/science-tech-environment
https://www.pri.org/sections/science
https://www.pri.org/city/boston
https://www.pri.org/city/cambridge
https://www.pri.org/city/vienna
https://www.pri.org/person/david-kaiser
https://www.pri.org/person/patrick-gabridge
https://www.pri.org/person/anton-zeilinger
https://www.pri.org/person/alan-guth
https://www.pri.org/donate/index.html?utm_source=donateStoryMsg&utm_medium=website&utm_campaign=donations
https://mitmuseum.mit.edu/program/love-and-other-entanglements
https://cat.sv.us.criteo.com/delivery/ck.php?cppv=1&cpp=%3D&maxdest=http%3A%2F%2Fspiritualgangster.com%3Futm_source%3Dcriteo%26utm_medium%3Ddisplay%26utm_content%3Ddynamic%26utm_campaign%3Ddynamic_retargeting%26utm_term%3Dbanner
https://cat.sv.us.criteo.com/delivery/ck.php?cppv=1&cpp=%3D%3D&maxdest=https%3A%2F%2Fspiritualgangster108.myshopify.com%2Fproducts%2Fsp73677007-hgr-sg-collegiate-leggings%3Futm_source%3Dcriteo%26utm_medium%3Ddisplay%26utm_content%3Ddynamic%26utm_campaign%3Ddynamic_retargeting%26utm_term%3Dbanner
https://cat.sv.us.criteo.com/delivery/ck.php?cppv=1&cpp=%3D%3D&maxdest=https%3A%2F%2Fspiritualgangster108.myshopify.com%2Fproducts%2Fsp73677003-blk-namaste-practice-legging%3Futm_source%3Dcriteo%26utm_medium%3Ddisplay%26utm_content%3Ddynamic%26utm_campaign%3Ddynamic_retargeting%26utm_term%3Dbanner
https://www.pri.org/stories/2017-07-25/love-quantum-physics-and-entanglement#comments

