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Punting in Plato’s Cave 
When it comes to really understanding what’s going on  
at the microscopic level, Robert Spekkens looks at the  
quantum world from a realistic view.  
 
by MIKE PERRICONE 

A punt is an open, flat-bottomed boat 
propelled with a long pole, designed for 
shallow waters, and closely identified 
with leisurely activities on rivers and 
ponds in Britain. The historic Cambridge 
area offers serene settings for punting 
on the Cam and Granta Rivers. 

“In the summer,” says Rob Spekkens, 
a Royal Society Fellow at the University 
of Cambridge, “a perfect Saturday or 
Sunday involves picking up some food in 
the market square, finding a good book 
at the Cambridge University Press book-
shop, and punting along the river until 
you find a nice shady spot to have a pic-
nic and a lazy read.”   

 

 
PUNTER Robert Spekkens 
punting on the Cam, with at-
tendees of his workshop 
 
In his pocket is a small digital camera 

that Spekkens always carries every-
where: “It’s great for catching shots of 
beautiful scenes that present themselves 
unexpectedly.” 

The pocket-sized camera also pre-
serves equations, notes and thoughts 
from the whiteboard in his office in the 
Department of Applied Mathematics and 
Theoretical Physics, where Spekkens is 
striving to formulate what he character-
izes as a “scientific realist” approach to 
quantum theory.  

He received a grant of $46,000 from 
The Foundational Questions Institute to 
organize a workshop enabling scientists 
to share their thinking on quantum the-
ory, whatever their individual ap-
proaches. Especially with other thinkers 
gathered around, Spekkens regards the 
whiteboard – with its digital record – as 
an indispensable tool. 

 “My own research style is to get to 
the whiteboard as quickly as possible 
when discussing a problem,” he says.  
 “Often, what seems like a good idea will 
fall apart when you try to make it pre-
cise – or it leads somewhere that you 
hadn’t anticipated.” 

 

I see no reason to treat 
this puzzle any differ-
ently from the myriad 
other puzzles that na-
ture presents to us – as 
one that will ultimately 
yield to scientific 
analysis. 

- Robert Spekkens 
 
Which seems to be exactly where 

Spekkens has been led in his research: 
somewhere that he hadn’t anticipated.   

To accommodate the puzzling and 
counterintuitive features of the quantum 
world, he has come to view the central 
mathematical object of quantum theory 
– the quantum state – as a state of 
knowledge rather than a physical state.  

 
Unexpected Destination: 
Plato’s Cave 
 “If you set up some experiment in the 
lab,” says Spekkens, “then everyone 

agrees about how to apply quantum 
theory to make predictions – for exam-
ple, what the relative frequencies will be 
for different sorts of observable conse-
quences, such as a detector going click.”  

But the agreement breaks down, Spek-
kens says, over attempts to provide a 
picture of what’s going on at a micro-
scopic level: for example, creating a de-
scription in terms of fundamental parti-
cles and their properties. Perhaps surpris-
ingly, no all-inclusive picture or story of 
quantum mechanics has garnered wide-
spread support in the physics community. 

 

 
TINKER TOYS A depiction of 
some allowed states of 
knowledge for a pair of sys-
tems in one of Spekkens’ toy 
theories 
 
While many have given up hope for 

such a picture, Spekkens thinks that the 
battle was yielded too soon.  Following 
the lead of researchers such as Chris 
Fuchs of Canada’s Perimeter Institute 
(his own former affiliation prior to 
Cambridge), Spekkens has come to be-
lieve that many of the puzzles can be 
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 resolved by regarding the quantum state 
as a measure of limited knowledge.  

Says Spekkens: “One of Chris Fuchs’ 
papers, which argued that the collapse of 
the quantum state was best understood 
as an updating of knowledge rather than 
a physical process, was particularly influ-
ential for me.”  

A key insight involves recognizing this 
state to be more analogous to a distribu-
tion of probabilities, than to a complete 
description of reality. He soon found 
many more quantum phenomena that 
lost their mystery by the lights of this 
analogy.  He began to compile a list.  As 
the list grew, so did his confidence in the 
fruitfulness of the idea.  

Spekkens has been making the case 
for this approach by exploring what he 
calls “toy theories,” which serve as 
“foils” against which quantum theory can 
be compared.  He explains that a foil to 
quantum theory is “a theory that one 
doesn’t really propose as a description 
of the world, but as a description of the 
way the world might have been, a tool 
for gaining a fresh perspective on quan-
tum theory.” 

He illustrates one of his toy theories 
using Plato’s famous allegory of the pris-
oners in the cave, who are able to see 
only the back-lighted shadows of forms 
passing before them. Each prisoner sees 
only a single aspect of a given object, a 
two-dimensional projection (its shadow).  

“It seems to me that quantum theory is 
screaming out to be interpreted in this 
sort of way,” he says. “There is a system 
with well-defined properties, but we can 
only ever make coarse-grained measure-
ments of it. We can find out whether its 
physical state lies in one subset of possi-
bilities, or another subset, according to 
one partitioning of the full set of states 
into subsets. Or we might ask about a 
different partitioning. But we can never 
determine the physical state all at once.”  

If this approach carries hints of a phi-
losophical influence, Spekkens comes by 
it honestly. Before earning his doctorate 
in theoretical physics at the University of 
Toronto – Spekkens is originally from 
the Canadian province of Ontario – he 
compiled a joint degree in physics and 
philosophy at McGill University in Mont-
real. He credits the philosophy curricula 
with helping him develop a “skeptical 
mind, for trying to be explicit about all 
the assumptions that go into an argu-
ment, for articulating useful distinctions.” 

 
Take a Foil to Get There 
While acknowledging that his research 
program is far from complete, Spekkens 
anticipates that “foils” will continue to 
guide his investigations. Indeed, using his 
FQXi grant, Spekkens served as co-
organizer (with colleagues Jonathan Bar-
rett and Anthony Short) of last sum-
mer’s workshop, “Operational Probabil-

istic Theories as Foils to Quantum The-
ory” which brought scientists together 
to test their foils against each other, and 
toss around their toy theories. Which 
features are specific to quantum theory, 
and which are generic? What are the 
information processing possibilities in 
different theories?  

“The hope,” says Spekkens, “is that 
these foil theories might help us to find 
the physical principles from which quan-
tum theory may be derived.” 

Spekkens is also working on a book 
began with his advisor, John Sipe, during 
the final stages of his Ph.D. program at 
the University of Toronto. The topic: 
current interpretations of quantum me-
chanics. “Trying to write a book about 
something is a great way to learn it 
well,” he says. “John and I hope to com-
plete it soon.” 

Spekkens sees a bright future for the 
foundations of quantum theory. The 
argument that “lots of smart people 
have thought about it and haven’t been 
able to make sense of it, so no one will 
ever be able to make sense of it,” which 
he hears from some of his colleagues, 
does not move him.  

“I see no reason to treat this puzzle any 
differently from the myriad other puzzles 
that nature presents to us – as one that 
will ultimately yield to scientific analysis.” 

Or, perhaps, to a punt along the Cam. 
 

 

  
 

FOILED AGAIN 
Attendees of 
Spekkens’  
workshop 
 

 


