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C12 in a nutshell
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Our vision



come from defects in the qubit material



2. Our vision

“A roadmap in 10 years, based on a solid-state
qubit, relies on breakthroughs in material science.”

Chris Monroe, lonQ co-founder and chief scientist
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2. Our vision

We are
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Carbon Nanotubes have the potential to process quantum
information with and at

Vacuum & semiconductor

_—
2022 2025 >2030

Scalability issue
Fidelity issue

June



2. Our vision

C12’s qubit is a spin qubit hosted in a single carbon nanotube

0. Ultra-pure carbon nanotube, connected
between electrical contacts, suspended above
an array of gate electrodes

1. Gate electrodes to trap a single electron in a
double quantum dot

2. Magnelic gale electrode to entangle the
electronic spin with the charge dipole in the
double quantum dot

3. Spin qubit addressed through the resonator
via microwave pulses

Junel 2022 Page 10 C12



[n C12’s chip layout, spin qubits are coupled to a

& via the superconducting
resonator

performed via a virtual photon
exchange with the resonator and spin-spin
coupling between two qubits

June
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3. Advantages of the tech

1. A qubit with a
very high quality

factor

Long coherence time

~ast coupling

Junel 2022
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[1] F.H.L. Koppens et al., Nature 442, 766 (2006).
[7] J. Yoneda et al., Nat. Nanotechnol. 13, 102 (2018).
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1n a
ultra-pure material

Less than nuclear spin per dot
Vacuum isolation ( )

of confined phononic modes




3.1 A qubit with a very high quality factor

Fast coupling

Vicrowave on-chip control
2-qubit gate duration — c. 500 ns

1-qubit gate duration — c. 80 ns
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2. A unique
solid-state
architecture

connectivity

spin-photon
coupling



3. Advantages of the tech

3. Scalable

quantum
computing

Semiconductor integration & high qubit
density

Qubit pre-selection

Quantum error correction

June 2022 Page 17 C12
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Electncally Gated
Semiconductor

Qubits

Ly
/

Patented nano-assembly process
Small qubit footprint

Use of fabrication methods similar to
classical electronics

C12

22222222



Qubit

method

June

assisted selection

Raman spectroscopy
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4. Challenges & outlook

Carbon nanotube spin qubit is a promising quantum computing
platform but still early-stace tech

ULTRA-PURE MATERIAL
MULTI-QUBIT CHIP LAYOUT

SOFTWARE INTEGRATION
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C12’s processor is a for

applications
C12
C12
A Error-corrected
Quantum quantum computer
C12 accelerator EUR 25-50 bn /'y

Demonstrator EUR 2-5bn/y I
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We are developing first two

Quantum Chemistry

Hydrogen conversion

Quantum algorithm: Variational Quantum Eigensolver

2-year project

@HirliqUide To be announced

with partners

Quantum optimization solver

Graph-based combinatorial problems

Quantum algorithm: Quantum Approximate Optimization
Algorithm

3-year project

At®S A Artelys



hello@c12ge.com




