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We are in the early stages of a rapidly IBM Quantum
advancing new computing technology
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Ahead of the curve on quality IBM Quantum
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The three key metrics for measuring quantum
computing performance

Scale Quality Speed

Measured by number of qubits which Measured by Quantum Volume which Measured by CLOPS (Circuit Layer
indicates the amount of information we can indicates quality of circuits and how faithfully Operations Per Second) which indicates
encode in the quantum system. circuits are implemented in hardware. how many circuits can run on hardware

in a given time.

High coherence, high reliability, lower cost Need low operation errors, meaning large Seamless synchronization of quantum and
Quantum Volume classical circuits increases execution rate
2020 2021 2022 2020 Today 2022 @ 2020 Today
65 qubits 127 qubits 433 qubits 32qv 512 Qv 1024 Qv 200 (Inferred) | 1.4K CLOPS
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Osprey R1- First Results
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arXiv:2205.00016v1 [quant-ph] 29 Apr 2022
Circuit knitting with classical communication, Christophe Piveteau and David Sutter




Quantum communication g
via two qubit gates CrOSSbI I'I'
between separate chips

Quantum Computing and IBM Q: An Introduction #IBMQ



Heron x3 Controllers

Heron 2023
133 qubits x p

Classically connected
controller

IBM Quantum @ 2022 IBM Corporation

Crossbill 2024
408 qubits

Chip-to-chip modular
quantum links

Flamingo 2024
1386 qubits

Inter QPU quantum
communications link
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The three key metrics for measuring quantum
computing performance

Scale

Measured by number of qubits which
indicates the amount of information we can
encode in the quantum system.

High coherence, high reliability, lower cost

2020 2021 2022
65 qubits 127 qubits 433 qubits

Quantum Computing and IBM Q: An Introduction #IBMQ
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Quality

Measured by Quantum Volume which
indicates quality of circuits and how faithfully
circuits are implemented in hardware.

Need low operation errors, meaning large
Quantum Volume

2020 Today

2022 @
32qQv 512Qv 1024 Qv

ae:

Speed

Measured by CLOPS (Circuit Layer
Operations Per Second) which indicates
how many circuits can run on hardware
in a given time.

Seamless synchronization of quantum and
classical circuits increases execution rate

2020 Today
200 (Inferred) | 1.4K CLOPS




Replace coaxial cables with flex wiring in cryogenic fridge




Quantum Breakthrough — Scale

Osprey Quantum processor 3rd Generation control system
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Quantum Breakthrough — Speed

Gen 3
400 qubits

COTS Gen1 Gen 2
5 qubits 20 qubits 40 qubits
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Development Roadmap
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IBM Quantum by the numbers
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Quantum Computing Major Application Areas

Quantum Simulation

Materials development
Chemistry/Physics
Device simulation

Machine Learning

®| Support vector machines
Neural networks

/ Generative-adversarial networks

Linear Algebra

Linear equation solving
Differential equations
Ei decomnasition

Optimization

SAT solvers
Combinatorial
Monte Carlo san
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