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RECENT DEVELOPMENT 

Iceberg Quantum, a Sydney, Australia-based startup, recently announced the release of Pinnacle, its 

fault tolerant quantum computing (QC) architecture that uses low density parity check (LDPC) error 

correcting codes to reportedly reduce physical-to-logical qubit overhead by an order of magnitude over 

surface codes, the currently favored error correction scheme. In order to demonstrate the effectiveness 

of the Pinnacle architecture, their developers showed that 2048-bit RSA integers, the basis for most 

modern encryption schemes, could be factored with less than 100,000 physical qubits instead of the 

one million qubit requirement generally cited in current research literature. The company is already 

partnering with QC hardware firms including PsiQuantum, Diraq, and IonQ, each offering differing 

qubit modalities, suggesting that the Pinnacle architecture could have applicability across a range of 

QC hardware implementations. 

ANALYST COMMENT 

Most experts agree that a significant and enduring challenge in quantum computing is effort correction, 

a process necessary to address the errors inherent in quantum processing. Current techniques use a 

number of error-prone physical qubits to implement a smaller number of error-free logical qubits 

needed to support true quantum utility for key science and engineering workloads. Currently, QC 

systems have physical to logical qubit ratios of 1 to 100-1000 or more depending on the qubit modality 

and its specific implementation. The Iceberg Quantum demonstration shows that advances in QC 

architecture could contribute significantly to addressing this problem.  

Pinnacle’s implementation of Shor’s algorithm to factor large numbers is a highly visible and easily 

understood way of demonstrating its potential. However, Iceberg Quantum’s announcement also 

included a discussion of the potential of Pinnacle to tackle the problem of estimating the ground state 

energy of the two-dimensional Fermi-Hubbard model, citing a similar order of magnitude reduction in 

physical qubit requirements over surface codes. Determining the ground state properties of quantum 

many-body systems is a subject of high interest in the scientific realm, as gains there can have broad 

impacts in fields including chemistry, materials science, and physics. Finally, this development 

highlights the potential for new and innovative techniques to not only advance the current state of QC 

error correction through architectural designs but to also enable concomitant gains in critical QC 

application areas.  
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