Logic Through a Lens
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Collaboration: Christopher Isham & Andreas Doring

nI t’s a bit like a romantic
relationship,” says Christopher Isham,
describing his collaboration with An-
dreas Doring. If that's so, then it’s fitting
that the courtship started out like so
many others in the Internet age—with
an e-mail.

In September 2004, Isham was already
a prominent name in theoretical physics,
researching deep conceptual questions
at Imperial College in London. He was
wrestling with some of the most pro-
found mysteries of modern physics, in-
cluding the quest for a theory that un-
ifies general relativity with quantum me-
chanics. His work caught the attention
of Doring, then still a PhD student at the
Johann Wolfgang Goethe-University in
Frankfurt, Germany.

Specifically, Isham and a few like-

minded colleagues were attempting to
use topos theory, a well-developed ma-
thematical apparatus that had rarely
been used in physics, to build a quantum
theory of the universe. Isham’s ideas
were “quite a rare combination,” Déring
recalls. The student told his wife that he
thought it would be cool to work with
Isham one day.

Déring's first e-mail was typical of a
tentative young suitor—he expressed his
admiration and asked for a “date.” Or
rather, he asked Isham if there was a
chance that he could come to Imperial
and work with him.

Isham remembers liking Doring right
from the start. “l was very impressed
with him, both as a person and a re-
searcher,” he says. “He's obviously very
bright, but he's also a nice person. | put a
lot of stock in a person's personality.”
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Déring has the same recollection of
their first meeting, which took place in
London in late 2004, shortly after that
first e-mail exchange. “It became clear
very quickly that we had a lot of com-
mon research interests and also that we
got along with each other very well,” he
says.
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The young scientist came to London
and started working at Imperial a year
later, in December 2005. The two began
meeting weekly, and a collaboration into
topos theory was underway.

Dynamic Duo

Isham and Déring now get together
about once a week for intense three- to
four-hour brainstorming sessions. In the
early days of their collaboration, they
would meet at Imperial; but Isham suf-
fers from a neurological disease and
needs a cane to walk, so he prefers to
work from his home in London when
possible. It's near the college, so it's easy
for Doring to swing by.

Their meetings start at a leisurely
pace, and their typical routine is built as
much around friendship as it is around
work. They begin with tea or coffee and
discuss the latest news or political scan-
dal. They then settle into the main room
of Isham's apartment, which comes
complete with an easel and flipchart
paper to cover in formulas.

Once they're done chatting, they
launch into their latest work. Often,
they've both done calculations or
worked on the mathematical concepts
on their own during the week, so they
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have notes to compare and results
to contemplate. “We tend to look at
different aspects of the same prob-
lem,” Isham says. This is one of the
things that makes their collaboration
effective—they each bring a different
perspective.

Doring and Isham’s dynamic part-
nership has even inspired a movie. In
2007, filmmaker llian Metev shot a
documentary of the partners at
work, called The Physicist. “VVhat
attracted me to their work was a
certain creative, almost electrifying
energy with which their dialogue of
ideas would relentlessly grow,” Me-
tev says.

It’s clear how much the two like
each other. “| hugely enjoy working
with Chris,” Déring says. “He really
is one of the nicest and most inter-
esting persons | ever met.”

“If you work with someone you
like personally, it produces new
ideas,” Isham says. “It's a lot of fun.”

Fun may be an important compo-
nent of the partnership, but what
they are seeking is quite serious: an
end to the dilemma that has plagued
their field for much of the last cen-
tury.

The two most successful theories
of modern physics—general relativi-
ty, which explains the interactions of
cosmic bodies, and quantum me-

chanics, which defines interactions at
the subatomic level—have both prov-
en successful at their separate ends of
the universe, the very large and the
very small.

Unfortunately, unlike Isham and
Déring, the two theories don’t mesh.

A unified theory, the so-called Holy
Grail of modern physics, would either
meld the two together or replace

We need to change
mathematics it-

OAl A8 OEA xE

completely.
- Christopher Isham
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