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IBM QUANTUM SUMMIT 2023: CHARTING THE QUANTUM FRONTIER  
      

                                   

Quantum Hardware Advancements 

IBM's Quantum Summit in 2023 unveiled a quantum landscape marked by unprecedented 
advancements in hardware, propelling the field into a new era. At the forefront is the Condor 
quantum processor, a marvel featuring 1,121 superconducting qubits, a 50% increase in qubit 
density, and breakthroughs in chip design. This quantum leap in scale lays the groundwork for 
future hardware iterations. 

Simultaneously, IBM introduced the Heron processor, a significant evolution boasting 133 fixed-
frequency qubits and a 3-5x improvement in device performance over its predecessor, Eagle. Heron 
virtually eliminates cross-talk, affirming IBM's commitment to refining quantum processors for 
enhanced performance and reliability. 
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計畫補助單位：

Quantum Software and Roadmap to Quantum-Centric Supercomputing 

In tandem with hardware advancements, IBM's quantum software landscape witnessed a 
paradigm shift with the introduction of Qiskit 1.0. This release represents a stable version of IBM's 
popular quantum computing software development kit (SDK). Qiskit 1.0 brings substantial 
improvements in circuit construction, compilation times, and memory consumption, enhancing 
the overall user experience and usability of quantum systems. This software upgrade reflects IBM's 
commitment to refining the software stack, making quantum computing more accessible and user-
friendly. 

The extended roadmap to 2033 lays out IBM's visionary path towards quantum-centric 
supercomputing. Starting with Heron's ambitious target of 5,000 gates in 2024, the roadmap 
delineates successive generations of processors, each aiming for larger gate counts. The vision 
culminates in the Starling processor, projected to execute 100 million gates over 200 qubits by 
2029. This roadmap signifies not just incremental progress but a remarkable nine-order-of-
magnitude increase in performed gates since the introduction of IBM's first cloud-based quantum 
device in 2016. 

In essence, IBM's Quantum Summit 2023 represents a transformative moment in the quantum 
computing landscape, where theoretical promises are materializing into practical utility. The 
synergy of hardware innovations, software enhancements, and a visionary roadmap positions IBM 
at the forefront of quantum exploration. As quantum technologies continue to mature, the summit 
marks a pivotal moment where quantum computing becomes an integral tool for scientific 
exploration, industry applications, and complex problem-solving. The journey towards quantum-
centric supercomputing is not just a technological progression but a testament to IBM's 
commitment to shaping the future of quantum computing 
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