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ALICE & BOB 
READY FOR THE NEXT CHAPTER

CO-FOUNDER & CEO

Théau Peronnin Raphaël Lescanne

140+
People: 45+ PhDs, 100+ R&D

2
Offices:  Paris & Boston

€130m
Raised to date

10+

Each cat qubit
Already equivalent to 33 Google physical 
qubits

7 minutes 
Bit-flip time of a single cat qubit
(vs. c.1ms for others)

44
Core patents on cat qubits

140
Mentions of Alice & Bob’s Tech 
by AWS

Up to €150m
Public procurement plans
– PROQCIMA + DARPA

Cloud Access
Signed with major providers

“The Box”
To build commercial relationships “The Box” clients in pipeline

2020
Founding date

CO-FOUNDER & CTO



Forget about quantum: 
the goal is exponential 
increase in computing 
power to create value
Quantum is the engine of the next 
economic breakthrough
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Quantum computing is the only way to 
generate exponential increase in 
computing power

+1 qubit = x2
computing power

Source

1. McKinsey

Moore’s law is
plateauing

Quantum computing power is
exponential of exponential
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Quantum Computers Expand the Set of Problems we can Solve, 
Unlocking a Technological Revolution

Life Sciences

Chemicals

Energy

Telecom

Manufacturing

Logistics

Finance

$850 billion2

1. Élie G. et al.“Performance Analysis of a Repetition Cat Code Architecture” Physical Review Letters 131, no. 4 (2023).
2. Boston Consulting Group, 2024

1
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Disruption of computing capacities have led 
to the greatest economic impacts

……

MAINFRAME AIPC QUANTUM

The quantum era will see the emergence of new tech leaders

Disruptive 
players

Technological 
revolution

20302010

DATA NETWORKS
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The Paradox of Quantum Computing



Quantum computers are still not reliable enough for their 
first use case
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Very low error rates is required to unlock exponential speed-up 

QC are not reliable enough at the moment 

NISQ FTQC
VQE, QAOA, 

QML

-1 -2 -3 -4 -5 -6 -7 -8 -9 -10 -11 -12 -14 -15 -16 -28

Fault-Tolerance and Error CorrectionToday

topological
Data analysis

(TDA)

Future
Hardware

(speculation)

ENIAC,
TransistorsQC

Application
Needs

Pricing
derivatives

Condensed
Matter

simulation

1 TeraQuop

Shor 2048
Integer

factoring

Complex
Chemical

simulations

Quantum Computers for Specialized
Applications and Limited Applicability

Broadly Useful Quantum Computers: 
general purpose, Scalable, and accurate

NISQ quantum
Error mitigation

Quantum operations error probabilities (log10)

100 - 1,000# of perfect qb

Chemistry Finance Cryptography

# of gates
Error per gate

10,000 1,000 – 10,000

1014 - 1016 1010 - 1011 1011

10-17 10-13 10-14

Understandng quantum technologies, Olivier Ezratty, 2023.



How Alice & Bob 
differentiates from
other hardware QC 
actors
A superconductor-based technology, 
aiming at FTQC with our built-in error 
corrected qubit: the cat qubit

12x
Increase in cat qubit research 
publications over the past 5 years
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Focus on FTQC

Built-in error 
correction

Hardware 
QC players

Photons $1.5bnSilicon / Spin $0.3bn Atoms $1.7bn$0.2bn

NEUTRAL ATOM TRAPPED IONS

Total global 
investmentSuperconducting circuits $3.5bn

BUILT-IN ERROR CORRECTION TRADITIONAL QUBITS
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Bit
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Bit

Phase
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Bit-Flip
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Phase-Flip
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“Redundant” Error Correction is The best Solution to Date to Escape the Paradox

QUBITS TO CORRECT BIT-FLIPS
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QUANTUM ERROR 

CORRECTION 

(In simple words)

// .01

Same information within a set of qubits

// .02

Check if the qubits in the set “agree” with 
each other

// .03

If a qubit is different from its neighbors, 
correct it
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Quantum error correction is qubit-expensive…

At a sufficiently low error rate 
to decrypt RSA 2048 1,2

1. Craig G. et al. “How to Factor 2048 Bit RSA Integers in 8 Hours Using 20 Million Noisy Qubits.” Quantum 5 (2021)
2. Rajiv A., et al. “Quantum Error Correction Below the Surface Code Threshold.” (2024)
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Physical Qubits

Logical Qubit

1 000

1

With Today’s Technology You Would Need A Full Cryogenic 
System And 3 Dense Control Racks To run a Logical Qubit

~10 M$   |  ~50 
kW
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Physical Qubits

Logical Qubits

100 000

100

What Does it Mean for Quantum Computing at Scale? 

100
CRYOSTATS

1 B$
1 000 kW
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Physical Qubits

Logical Qubits

20 000 000

20 000

10s B$
100s MW

Run Shor’s Algorithm on 
Standard Error Correction
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With Only One Error Left, Correction Can Be One-
dimensional, Only Taking Care Of Phase Flips

HELIUM, 16 CAT-QUBIT 
NOW IN TESTING

MEASURE

DATA
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BOSON 4 SINGLE CAT-QUBIT 
ON THE CLOUD
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Cats Have One Dimension To Play With, Allowing For More Efficient Codes

SURFACE CODE – 2D

CAT REPETITION CODE –
1D

EXTRA CONNECTIONS 
BETWEEN DISTANT QUBITS

CAT LDPC CODE

CAT LDPC CODE – 2D1

LESS PHYSICAL 
QUBITS PER 

LOGICAL QUBIT

200x
REDUCTION

VS STATE-OF-THE-ART 
SURFACE CODE FOR SHOR 1. Diego R., et al.“LDPC-cat codes for low-overhead

quantum computing in 2D” (2024)
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This is How a Useful Quantum 
Computer Could Become 
Practical Sooner

The scale of a 
modern small 
data center

1

2

1. Craig G. et al. “How to Factor 2048 Bit RSA Integers in 8 
Hours Using 20 Million Noisy Qubits.” Quantum 5 (2021)

2. Diego R. et al.“LDPC-cat codes for low-overhead 
quantum computing in 2D” (2024)

Read the full 
story: Alice&Bob 

roadmap
alice-bob.com/

whitepaper-download



Alice & Bob’s no detour roadmap to take-off

24 203025 20282026
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0 1 4 5 100# logical 
qubits

Error rate 
per logical 
qubit

10-2 10-3 10-4 10-6

Milestone 1 Milestone 2 Milestone 3 Milestone 4 Milestone 5 
Master the Cat 

Qubit
Build a Logical Qubit Fault-Tolerant 

Quantum Computing
Universal Quantum 

Computing
Useful Quantum 

Computing

A concrete set of milestones to lead the quantum revolution

Notes
1. Solving a meaningful problem using a quantum computer that classical computers cannot solve

Unchallenged Quantum advantage1

Cat Qubits 1

N/A

2504816 2000

➢ Mirror the Phase 
➢ Count the Flips 
➢ Link the Qubits 

➢ Connect Logical Qubits 
➢ Double the density
➢ Run a First Logical Gate 

✓ Herd the Cats 
✓ Achieve Record Bit-Flip Protection 
✓ Run Cat Qubit Operations

➢ Create Magical States 
➢ Correct Errors, Live
➢ Build the Quantum Firmware

➢ Top Hardware Efficiency
➢ Switch Qubits 
➢ Improve Enabling Technologies 



25

Materials science – chemistry – other many-body problems

New report We introduce early FTQC (eFTQC)

Main finding: significant impact on HPC

13 – 54% of computational workloads in 
research-oriented HPC sites

Staged roadmap to lead QC-HPC integration

Co-design hybrid 
workflows that 

overcome bottlenecks in 
critical HPC applications.

Build an open software 
stack for seamless 

integration of hybrid jobs.

Deploy eFTQC QPU 
prototypes to gain 

operational expertise and 
influence system design.

1 2 3

100 – 1000 
logical qubits

10-6 – 10-10

logical error 
rate

By 2030
Industry target

C O N F I D E N T I A L

→ The user base 
exists!



C O N F I D E N T I A L
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Focusing on proven computational advantage



C O N F I D E N T I A L
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Materials science simulations are the strongest 
candidates to benefit from eFTQC



C O N F I D E N T I A L
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Quantifying the impact of eFTQC acceleration 
on HPC workloads



C O N F I D E N T I A L
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The quantum frontier is moving: 
more HPC applications could enter the reach of eFTQC



C O N F I D E N T I A L
30

Strategic considerations for HPC centers



C O N F I D E N T I A L
31



C O N F I D E N T I A L
32
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Materials science – chemistry – other many-body problems

New report We introduce early FTQC (eFTQC)

Main finding: significant impact on HPC

13 – 54% of computational workloads in 
research-oriented HPC sites

Staged roadmap to lead QC-HPC integration

Co-design hybrid 
workflows that 

overcome bottlenecks in 
critical HPC applications.

Build an open software 
stack for seamless 

integration of hybrid jobs.

Deploy eFTQC QPU 
prototypes to gain 

operational expertise and 
influence system design.

1 2 3

100 – 1000 
logical qubits

10-6 – 10-10

logical error 
rate

By 2030
Industry target

C O N F I D E N T I A L

→ The user base 
exists!


