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[Kwabena Boahen, Stanford, writing in special issue , Comp. Sci. Eng. “The End 
of Moore’s law”]

Eroom’s law in pharmaceutical R&D

[J. Scannell et al. Nat. Rev. Drug Disc. 11 192 (2012)]

[QCAPS final report 2018]

• Moore’s law for conventional 
computing is over

• “Natively quantum” 
problems • optimisatio

ns

WHY QUANTUM 
COMPUTING



MANY PLATFORMS

K donors in Si
trapped ions

colour centres
in diamond

superconducti
ng circuits

neutral atoms



PHOTONICS

Photonic 
qubit



WHY PHOTONICS?
Optical carrier frequency ~100 THz 

means

• No cryogenics or vacuum systems needed
• System can support highest possible clock-rates (~100 

GHz)



WHY PHOTONICS?

Optical fibre = quantum wiring

• Allows arbitrary 
connectivity



• Photonics needed for modularity and 
extensibility

NETWORKED Q. COMPUTING



NETWORKED Q. COMPUTING



NISQ PHOTONICS

• Boson sampling: 
photons statistics 
computationally 
hard to predict

Uses?

Analog quantum 
simulators



NISQ PHOTONICS

Q U A N T   M   P H O T O N I C S

DUALITY



CONTINUOUS VARIABLES



• Gaussian (quite 
easy!)

• Non-Gaussian 
(hard)

• Uncertainty 
principle

CONTINUOUS VARIABLES





!X

The Challenge



LOGIC GATES?
Photons don’t interact with 
eachother!

Logic via interference & 
measurement



1 in 
10

1 in 
100

1 in 
1000…

LOGIC GATES?

• Why can’t I buy an optical quantum computer yet? 

• Probabilistic measurements = scaling catastrophe!



MEASUREMENT-BASED Q. COMPUTING

• Other names: “one-way” or 
“cluster-state” QC

• Build large entangled state 
first

• Gates are performed by 
making measurements

[Briegel et al. Nat Phys. 5.1 19 (2009)]



BALLISTIC Q. COMPUTING

• Problem shifts 
to preparing 
entangled 
microclusters
(called GHZ 
states)



BALLISTIC Q. COMPUTING

Thanks to Anthony Laing



CONTINUOUS VARIABLE VERSION



• Problem shifts to 
preparing non-
Gaussian states

CONTINUOUS VARIABLE VERSION

Paris J



• Why can’t I buy an optical quantum computer yet? 

• Probabilistic measurements = scaling catastrophe!

MULTIPLEXING 
NEEDED

Our solution: quantum 
memories
• Repeat-until-success, then 

storage



OFF-RESONANT CASCADED ABSORPTION 
(ORCA)

• Room-temperature
• Broadband
• Technically simple
• Can be fibre-

integrated
• Efficient
• Noise-free





Team
Josh Nunn

SC
IE
N
TI
FI
C Ian Walmsley

CHAIRMAN CTO

Cristina Escoda

BU
SI
N
ES

S

Richard Murray
CEO PRESIDENT & COO

Kris KaczmarekJamie Francis-Jones
PRODUCT LEAD PRODUCT LEAD



Progress to date.
$1.6M raised in Venture Capital

$1.1M in non-dilutive grants

2 engineers hired

3 patents granted

26



With a world class team

A new approach towards photonic quantum computing

Using proprietary ORCA memory technology

Leveraging plug and play telecoms component

And a capital efficient business model


