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Two For the Road 
It wasn’t until he circled up with John Barrett that Louis Crane  
saw the path to modeling quantum gravity in the clear light of day. 
 
 
by MARC KAUFMAN 

 

The way Louis Crane tells the story, he 
always had a pretty good idea of where 
he wanted to go, he just didn’t know 
how, exactly, to get there on his own. 
And to make matters worse, he didn’t 
think anyone could help him find the 
way. Yes, he knew plenty of other scien-
tists who wanted to get to the same 
place, but he wasn’t particularly thrilled 
with the routes they were taking or 
hopeful about their prospects. 
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Crane, a professor of mathematics at 

Kansas State University, had what he 
believed to be a crazy, and lonely, idea 
about how to quantize gravity. While 
hundreds of scientists share a desire to 
reconcile quantum mechanics and gen-
eral relativity, Crane felt as though he 
was the only one who thought topologi-
cal field theory held the key. 
So Crane had no intention of going to 

the Oporto Meetings in 1995 – an an-
nual gathering where mathematicians 
and physicists swapped ideas about to-
pology, physics and geometry. There, 
Crane figured, he’d find colleagues who 
held views that would come close to, 

but inevitably fall short of, jibing with his 
own. So why bother?  
But a funny thing happened to Louis 

Crane on the way to not going to the 
Oporto Meetings: He fell in love. He fell 
in love so deeply and so swiftly that 
within two weeks he had decided to get 
married. And since Catherine was from 
France and since they agreed to travel to 
Paris together that summer, Crane 
changed his mind and attended the con-
ference in Portugal after all – a decision 
that spawned an entirely different and 
completely unexpected kind of relation-
ship. 

 

We both thought that 
gravity came out of 

topological field      
theory … and so     

there were two people 
in the Universe who 

thought this. 
- Louis Crane, after meeting 

John Barrett 
 
  For John Barrett, a member of the 
School of Mathematical Sciences at the 
University of Nottingham, there was no 
such drama about attending the Oporto 
Meetings that year. He had been invited, 
and the topic, knot theory and physics, 
was relevant to his work, so he signed 
on to lead a seminar titled “Quantum 
Gravity as a Topological Quantum Field 
Theory.” Crane was familiar with Bar-
rett’s work and attended his seminar, 
and later, Barrett, who knew of Crane’s 
work, went to Crane’s lecture on 
“Topological State sums for D = 3 and 4 
& Topological Quantum Field Theory 
and Quantum Gravity.” As the meeting 
progressed, it dawned on Crane that 
maybe his ideas weren’t so crazy and 
lonely after all. He remembers coming  
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to the uplifting realization that he and 
Barrett had something significant in 
common: “We both thought that gravity 
came out of topological field theory,” 
Crane recalls, “and so there were two 
people in the Universe who thought 
this.” 

 
Two in the Universe 
Fortunately for the Universe, and for 
those trying to understand it, the two  
people who thought the road to quan-
tum gravity ran through topological field 
theory not only found each other that 
summer, they discovered they could 
actually work together. Successfully. And 
that is no trifling matter. For as difficult 
and complex as the math and science are 
in what eventually became the Barrett-
Crane model of quantum gravity, the 
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challenges of forming a productive scien-
tific collaboration can be equally daunt-
ing. 

As both Barrett and Crane are quick 
to acknowledge, finding others who sha-
re your views, however difficult, is only 
the first step of a long journey. For a 
collaboration to prove effective in mo-
ving from idea to working model to pu-
blished paper, each team member must 
trust the other’s ability and complement 
one another in a variety of ways – from 
personality traits to areas of expertise to 
methodological approach. And even 
when these conditions are met, there is 
something else, something ephemeral 
and difficult to describe, that is the hall-
mark of truly successful scientific colla-
borations. 

“I don’t really quite know what it is – 
the essential ingredient that makes 
things work,” admits Barrett. “And so-
metimes it doesn’t quite work.” 

Barrett has worked in a variety of col-
laborative situations – with post-docs 
and peers; physicists and mathematicians 
– but it wasn’t until he and Crane star-
ted seriously exchanging ideas about 
category theory that he experienced the 
beginnings of a rich and robust collabo-
ration. 

“You have to have a common interest, 
you have to be thinking in a similar way, 
and you have to accept the other per-
son’s direction of thinking as valid within 
the framework you were thinking 
about,” Barrett says. “After a while you 
get to know the other person and to 
understand what they’re strong at. … 
The whole idea of a collaboration is that 
although you might have similar inte-
rests, you’ve got different strengths and 
skills and when one party’s pronouncing 
on one thing they are strong [at] and the 
other party isn’t, you have to trust their 
judgment and say well, ‘If they say so, it 
must be right.’” 

And for that to happen, the parties 
need to share a certain level of experi-
ence and ability. Crane’s mathematical 
background is a good match for Bar-
rett’s, and both are physicists – a rare 
combination. (Crane regularly comments 
that Barrett is one of a handful of people 
in the world – Imperial College theoreti-
cal physicist Christopher Isham being 
another – he can turn to when he needs 
to talk about other projects he’s work-
ing on). 

“When I started working with Louis 
Crane it was a different type of collabo-
ration because we were both physically 
motivated,” Barrett remembers. “We 

were both coming up with ideas and he 
was somebody I could bounce them off, 
whereas you can’t bounce physics ideas 
off a mathematician because they just 
shrug their shoulders and say ‘well, I 
don’t know,’ and that doesn’t help any.” 

 
 

 
 

CATEGORY THEORY 
Barrett and Crane’s 
mathematical background 
allows them to use new 
tools to tackle thorny 
problems 
 

  Barrett’s deliberate, rational process 
seemed to complement Crane’s instinc-
tive adventurousness from day one. Bar-
rett acknowledges, for instance, that his 
tendency to get stuck in one groove can 
get in the way of his getting into another 
groove, but says working with Crane 
helped him avoid getting stuck anywhere 
for too long. 
  “I tend to think in a sort of linear pro-
gression with occasional very well pre-
pared leaps every now and then when I 
really feel that I’m up to it, whereas 
[Louis] hops around a huge amount,” 
Barrett says. “I think he really got me 
out of some ruts.” 
  And just as Barrett needed Crane to 
give him a push now and again, Crane 
needed the rigor and structure of Bar-
rett’s approach to help ensure the foun-
dation on which they were building their 
model was firm. 

 “My collaborations have always been 
like that,” Crane says. “There was al-
ways somebody who was more within a 
structure than I was and I would jump 
outside and connect it to other things … 
that’s always been the way I was.” 

“Louis usually assumes that things 
work well if his intuition tells him so, but 
John is more of a mathematician in that 
respect and wants a complete mathema-
tical proof,” confirms Marco Mackaay, an 
assistant professor at the Universidade 
do Algarve in Faro, Portugal who has 
worked, separately, with both Barrett 

and Crane in the past.  “Louis’ great 
intuition is complemented by John’s abili-
ty to break the problems up into small 
pieces and work them out technically.” 

“The intuition is very important, and 
probably even more so in such a tough 
field as quantum gravity,” Mackaay con-
tinues. “But at some point you have to 
be able to write up precise statements 
with precise proofs. The process from 
‘vague’ intuitive ideas to precise state-
ments and proofs can be very slow and 
requires great technical skills and persis-
tence. It really is a separate skill and 
requires a specific attitude.” 

Mackaay says that to this day he has 
adopted and internalized Barrett’s criti-
cal style and demand for complete 
proof, and considers those qualities  
were likely crucial counterparts to   
Crane’s intuitive leaps. 
 
It’s like doing puzzles, or 
trailblazing 

 
Still, beyond all the rational explana-

tions and educated guesses as to what 
makes two people likely to work well 
together, there seem to be a qualities 
involved that are much harder to pin 
down. 
 

It was as if we both had 
been collecting pieces of 

a jigsaw puzzle. And 
then when we sat down 
and started putting the 

pieces on a table,         
between us we had all 

the pieces.  
- Louis Crane 

 
“There are a lot of mysterious things 

about collaboration and I’ve often won-
dered about them. I think the psycholo-
gical or social side of it is full of puzzles,” 
Crane says. “The interaction I had with 
John, especially around creating our mo-
del, was something where that world 
where people collaborate very closely 
and create something between them 
seemed particularly mysterious to me.” 

Crane remembers his first visit to 
Barrett’s house in London, soon after 
the 1995 Oporto Meetings. The two of 
them worked out some ideas together 
and published a paper successfully elabo-
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 rating the physics of a project concer-
ning 3-dimensional quantum gravity Bar-
rett had worked on previously. And it 
was during those weeks, Crane says, 
that they decided they could and should 
work together on their next idea to 
modify the structures that emerged in 
topological field theory and use them to 
quantize gravity. 

So Crane made plans to return the 
following summer, for a longer period of 
time, to work on what eventually beca-
me their calling-card: the Barrett-Crane 
model. On the very first day of that se-
cond visit, Crane recalls, “He said some-
thing, then I immediately said something, 
then he immediately said something, and 
I immediately said something and by the 
end of a single conversation the idea was 
there” The basis for the model just came 
tumbling out their dialogue. 

“Neither of us expected it,” Crane 
explains. “John had been hacking through 
this same wilderness I was by different 
[means], and he had all kinds of bits and 
pieces that he had learned and I had all 
kinds of bits and pieces that I had lear-
ned and they fit together perfectly.” 

The experience reminded Crane that 
“sometimes you just need to cut 
through a long path by yourself and not 
listen to anyone else – there’s always a 
danger of letting someone discourage 
you. But the other side is, sometimes 
the other person already knows [the 
path].” 

The common scientific ground that 
helped enable Barrett and Crane to col-
laborate so effectively is rich, and Crane 
can rattle off examples as if he were 
reading a list: The symmetry of a theory 
is the most important fundamental pro-
perty; structure comes from symmetry; 
topological field theory demonstrates  

 

 
 
THE PATH TO QUANTUM 
GRAVITY? 

 
the fundamental property of Coordinate 
Invariance - which is foundational to 
General Relativity. Later they began to 
interpret their construction as meaning 
that spacetime should be described as a 
higher category. 

And while there’s little doubt that 
their shared scientific perspective played 
a role in helping them arrive at their 
destination, when asked exactly how he 
and Barrett got there, Crane becomes 
more deliberate and thoughtful, invoking 
more metaphor than specifics. 

“It was as if we both had been collec-
ting pieces of a jigsaw puzzle,” Crane 
says. “And then when we sat down and 
started putting the pieces on a table, 
between us we had all the pieces. He 
had half the pieces, I had half the pieces. 
When one of us stopped talking, the 
other started. It was sort of effortless. It 
happened very, very fast. I never had an 
experience like that before. … It just 
emerged in the space between us – he 
knew things and I knew things. I don’t 
know how to reproduce it. I don’t know 
of another example.” 

Crane may be about to experience 

another example – or maybe the sequel 
to the first example. He plans to return 
to Nottingham this summer to persuade 
his old collaborator to revisit their glory 
days. But rather than thinking of space-
time as a higher category, as he and Bar-
rett ultimately did, or a topos, as in Cra-
ne’s recent conception, Crane is now 
considering spacetime may actually be a 
model category –  another branch of 
abstract mathematics that Crane feels 
brings together some of Barrett’s earlier 
puzzle pieces that the duo could never 
quite make sense of. 

“It’s a radical revision. I’m going to go 
there and try to sell it to John,” Crane 
says, then jokes that it might not be such 
a tough sell. “He really knows almost 
everything, I bet you he knows this al-
ready. I’ll start to tell him and he’ll say, 
‘oh yeah’ …” 

Either way, as Barrett and Crane pro-
ved once and may just prove again, when 
two powerful thinkers travel the same 
path, in concert, they sometimes arrive 
at the most astounding destinations.  

 
 

 


