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IDC OPINION 

Gate-based quantum computing remains largely experimental, with current systems 

supporting primarily small-scale demonstrations and proof-of-concept applications to 

date. Qubit counts are still modest, coherence times are limited, and gate fidelities are 

insufficient for practical, large-scale computation. While fully fault-tolerant quantum 

computing (FTQC) remains a long-term goal, IDC anticipates that practical quantum 

advantage for specific enterprise-relevant problems could emerge within the next five 

years as qubit quality improves, error correction and mitigation matures, and modular, 

scalable architectures are introduced. In the meantime, early stage experimentation 

enables researchers and enterprises to explore algorithms, hybrid quantum-classical 

workflows, and quantum-inspired approaches, laying the groundwork for future 

applications. To realize the full potential of gate-based quantum computing, significant 

advancements are needed across both quantum hardware and software: 

▪ Technological advancements needed: Achieving FTQC will require substantial 

improvements in qubit coherence and gate fidelity, robust error correction, 

scalable modular architectures, and integrated engineering across photonics, 

cryogenics, and control electronics. Progress in distributed quantum computing 

and networking will also be critical to reaching practical, deployable systems. 

▪ Software and algorithm development for end users: To make quantum 

computing useful beyond the lab, software frameworks, compilers, and 

algorithms must evolve to simplify programming, optimize hybrid quantum-

classical workflows, and translate quantum capabilities into actionable results. 

This includes robust error mitigation techniques, domain-specific algorithms for 

optimization, simulation, and AI/machine learning (ML), and tools that enable 

seamless integration with classical systems, so enterprises can extract value 

from quantum devices even before FTQC is realized. 



©2025 IDC #US53746225 2 

IN THIS VENDOR PROFILE 

This IDC Vendor Profile explores recent quantum computing road map transitions and 

strategic acquisitions made by full-stack quantum computing hardware vendor, IonQ. 

These events reflect a shift toward scalable, fault-tolerant quantum systems, 

emphasizing modular architectures, logical qubit formation, and quantum networking 

for commercial readiness and enterprise integration. 

SITUATION OVERVIEW 

IonQ continues to advance its position in the quantum computing market as a full-stack 

quantum computing hardware vendor. In 2025, the company has taken steps to 

expand its capabilities and market reach through acquisitions, international growth, 

and increased emphasis on enterprise engagement. With its trapped-ion architecture 

as a foundation, IonQ is working toward scalable, fault-tolerant quantum systems and 

exploring a range of applications across quantum AI and machine learning, 

optimization, and simulation. 

Recent milestones — including the acquisition of Lightsynq, Capella, and Oxford Ionics 

— reflect IonQ's efforts to strengthen the company's technology portfolio and 

accelerate its road map toward logical qubit scalability. The company's expansion into 

Asia/Pacific and Europe, along with partnerships in pharmaceuticals, logistics, and 

energy, suggests a growing commercial footprint and a shift from R&D to real-world 

deployment. 

IonQ has also brought on experienced leadership from both industry and government, 

including Dr. Marco Pistoia and Dr. Rick Muller, to support its strategic goals in 

enterprise integration and national security. As quantum computing continues to 

evolve toward practical utility, IonQ's recent moves indicate a focus on building the 

infrastructure and ecosystem necessary for broader adoption. 

Company Overview 

Founded in 2015 by Christopher Monroe and Jungsang Kim, IonQ (NYSE: IONQ) is a 

quantum computing start-up focused on building scalable, high-performance trapped-

ion quantum computing systems. These systems are designed to perform 

computational tasks infeasible for classical computers, serving both commercial and 

research applications. While the company headquarters and fabrication facilities are 

located in the United States — specifically College Park, Maryland, and Seattle, 

Washington — recent strategic acquisitions expanded IonQ's global footprint to include 

other regions of the United States, as well as Canada, Switzerland, England, and South 
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Korea. Prior to these acquisitions, the quantum hardware vendor employed 

approximately 400 people worldwide. 

IonQ's executive structure reflects a focus on scaling quantum technologies and 

expanding commercial and federal engagement. Niccolo de Masi, appointed CEO and 

chairman in 2025, brings extensive experience in public company leadership, capital 

markets, and strategic growth initiatives. Jordan Shapiro, president and general 

manager of Quantum Networking, oversees product development and acquisition 

integration in support of IonQ's quantum-secure communications initiatives. Dr. Dean 

Kassmann, senior vice president of Engineering and Technology, leads hardware and 

software development across IonQ's quantum systems portfolio. Rick Muller, vice 

president of Quantum Systems, brings decades of federal R&D and systems 

engineering experience, including leadership roles at IARPA and Sandia National 

Laboratories, to guide IonQ's road map toward scalable quantum computing. Marco 

Pistoia, appointed senior vice president of Industry Relations in mid-2025, contributes 

expertise in quantum cryptography, AI, and financial applications, drawing on prior 

leadership roles at JPMorgan Chase and IBM Research to support IonQ's strategic 

partnerships and advocacy efforts. 

In 2021, IonQ became the first quantum computing start-up to list on the New York 

Stock Exchange. Today, with a patent portfolio exceeding 1,000 filings and over two 

decades of foundational research in trapped-ion technology, IonQ continues to invest 

in the infrastructure and partnerships needed to support the next generation of 

trapped-ion quantum computing systems. 

Company Strategy 

IonQ's mission is to build the world's most powerful quantum computers to tackle 

complex global challenges and drive meaningful impact across enterprise and scientific 

domains. The company views fault-tolerant quantum computing (FTQC) not as an 

endpoint but as a stepping stone toward globally networked quantum systems that can 

solve problems far beyond the reach of classical computation. Through this vision, IonQ 

aims to establish itself as a key enabler of the growing quantum computing ecosystem. 

Quantum Computing Strategy 

IonQ's quantum computing strategy has been shaped by a multidecade effort to 

balance qubit count, connectivity, gate fidelity, and operational speed, with the goal of 

delivering real-world value to both commercial and research customers. Rather than 

chasing raw qubit numbers alone, IonQ has focused on scalable, manufacturable, and 

network-ready quantum computing architectures that transition from physics-driven 

experimentation to product-grade systems designed for enterprise deployment. The 

company's technology evolution reflects this strategic intent. 
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IonQ's first-generation systems, including IonQ Harmony and IonQ Aria, were based on 

Evaporated Glass and Metal Trap (EGT) technology using ytterbium ions. According to 

the quantum hardware vendor, ytterbium's long coherence times, high gate fidelity, 

and all-to-all connectivity enabled the execution of complex quantum algorithms but 

came with limitations. These monolithic systems, meaning that they relied on a single, 

continuous ion trap, depended on precise laser targeting in linear ion chains. This 

architecture restricted scalability, introduced operational complexity, and constrained 

parallelism. 

To address these limitations, IonQ moved to its second-generation Multilayer Glass 

Trap (MGT) systems, specifically the IonQ Aria 2. The MGT architecture featured 

multizone, multicore layouts with buried signal routing fabricated using semiconductor 

techniques. IonQ notes that this design allowed for dynamic ion reconfiguration, chain-

level shuffling, and multichain operation while maintaining high gate fidelity and 

improving environmental robustness. However, scaling to large qubit counts still 

required new approaches for interconnects and dynamic control, paving the way for 

IonQ's next architectural leap. 

IonQ's third-generation systems, IonQ Forte and IonQ Forte Enterprise, introduced 

barium ions as qubits and integrated photonic interconnects. Barium's visible-spectrum 

photon emission enabled more efficient photon collection, simplified optical 

integration, and reduced state preparation and measurement (SPAM) errors. The 

addition of photonic interconnects supported distributed entanglement across 

separate quantum modules, a critical step toward networked quantum computing. 

While this modularity addressed intra-chip scalability, it introduced new challenges, 

such as maintaining high-rate, inter-module entanglement and precise optical 

alignment across multiple nodes. 

In 2025, IonQ's acquisitions of Oxford Ionics (pending) and Lightsynq marked a 

significant inflection point in the company's road map toward scalable, fault-tolerant 

quantum computing. Oxford Ionics brings ion-trap-on-a-chip technology and Electronic 

Qubit Control (EQC), replacing many laser-based functions with microwave electronics 

to reduce crosstalk and leverage semiconductor scalability. IonQ anticipates that 

Oxford Ionics' Repeatable Cell Unit Architecture will support modular scaling from 256 

qubits at 99.99% fidelity by 2026 to 10,000 qubits with logical fidelities exceeding 

99.99999% by 2027, and up to 2 million qubits by 2030, enabling approximately 80,000 

logical qubits sufficient for full fault-tolerant computing. 

Lightsynq complements the pending Oxford Ionic acquisition by enhancing quantum 

networking with memory-enabled photonic interconnects, which IonQ expects will 

dramatically improve remote entanglement rates by mitigating photon loss and 

enabling asynchronous connection of quantum nodes. Lightsynq's integrated 
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photonics approach and proprietary fiber-to-chip coupling are designed for real-world 

deployment, providing the backbone for distributed, enterprise-grade quantum 

systems. 

Together, IonQ's technology stack — from ytterbium-based high-fidelity processors to 

barium-based modular systems and from chip-scale ion traps to memory-enhanced 

photonic interconnects — represents a coherent roadmap toward fault-tolerant, 

networked quantum computing. While there will continue to be new manufacturing 

and integration challenges as the quantum computing technology scales, IonQ 

anticipates that its recent merger and acquisition activity may help accelerate progress 

by incorporating more standardized fabrication techniques, improving infrastructure 

compatibility, and reducing quantum error correction overhead. As a result, IonQ 

expects this layered approach will position the company as one of the few vendors 

actively bridging today’s high-fidelity, small-scale experimentation with tomorrow’s 

large-scale commercially viable quantum advantage.  

Road Map to Fault Tolerance and Application Readiness 

IonQ's multiphase road map to fault tolerance focuses on translating hardware 

advancements into enterprise-ready, fault-tolerant quantum systems, tracing the 

progression from physical to logical qubits and from early experimental applications to 

practical, industry-ready workflows. The company's plan targets over 2 million physical 

qubits by 2030, with intermediate milestones illustrating the growth of logical qubits 

and the evolution of practical applications: 

▪ 2025: 64 physical qubits — applications include LLM fine-tuning, electric grid 

optimization, and protein folding for drug discovery 

▪ 2026: 256 physical qubits, 12 logical qubits, <1.00e-7 logical error rate — 

applications include image change detection, vehicle routing, and Laminar fluid 

dynamics 

▪ 2027: 10,000 physical qubits, 800 logical qubits, <1.00e-7 logical error rate — 

applications include AI agent assignment, fantasy sports team picking, and drug-

target affinity prediction 

▪ 2028: 20,000 physical qubits, 1,600 logical qubits, <1e-7 logical error rate — 

applications include medical imaging analysis, battery materials discovery, 

pharma catalyst redesign, and institutional portfolio rebalancing 

▪ 2030: 2 million physical qubits, ~80,000 logical qubits, <1e-12 logical error rate — 

enabling fully fault-tolerant, enterprise-grade quantum computing 

Even with modest physical qubit counts, IonQ reports that its quantum computing 

systems are already demonstrating near-term value through hybrid quantum-classical 

workflows. As reported by IonQ, collaborations with Ansys, NVIDIA, AstraZeneca, and 



©2025 IDC #US53746225 6 

AWS have achieved measurable speedups in engineering simulations and quantum 

chemistry modeling. 

Market Approach and Ecosystem Strategy 

IonQ's Quantum Computing-as-a-Service (QCaaS) delivery model provides cloud-based 

access to the company's quantum systems via AWS Braket, Microsoft Azure Quantum, 

and Google Cloud, making the company's technology widely available without requiring 

customers to invest in on-premises hardware. This model lowers barriers to entry, 

supports developer engagement, and accelerates ecosystem growth. IonQ actively 

collaborates with enterprises, government agencies, and research institutions across 

industries such as pharmaceuticals, cybersecurity, logistics, and AI, codeveloping 

applications that leverage early quantum capabilities. These partnerships not only 

demonstrate real-world traction but also help IonQ shape emerging quantum 

workloads and standards. 

Quantum Networking Strategy: Building the Foundations of the 

Quantum Internet 

IonQ's long-term vision extends beyond standalone quantum processors to the 

creation of a quantum internet — a secure, distributed infrastructure for transmitting 

quantum information across interconnected systems. This vision is rooted in the belief 

that scalable quantum computing will require not only more qubits but also the ability 

to entangle and coordinate quantum systems across distance, enabling fault-tolerant, 

modular architectures and secure communication networks. 

To accelerate this vision, IonQ has made a series of strategic acquisitions and 

investments with the intent of positioning the company as a major player in quantum 

networking: 

▪ Capella Space brings advanced satellite infrastructure and synthetic aperture 

radar (SAR) capabilities, enabling IonQ to explore space-based, quantum key 

distribution (QKD) and space-to-ground entanglement. These capabilities are 

foundational for building a global quantum network that can operate beyond 

terrestrial fiber limits, supporting secure communications and distributed 

quantum sensing from orbit. 

▪ ID Quantique (IDQ) contributes deep expertise in quantum-safe cryptography, 

single-photon detection, and commercial QKD systems. IDQ's technologies are 

already deployed in critical infrastructure and financial networks, and their 

integration into IonQ's stack strengthens the company's ability to deliver end-to-

end quantum-secure communication solutions. 

▪ Qubitekk adds core intellectual property and engineering capabilities in quantum 

entanglement distribution, quantum repeaters, and network orchestration. 
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These technologies are essential for extending entanglement over long distances 

and managing multinode quantum networks, key components of a scalable 

quantum internet. 

These acquisitions complement IonQ's internal development of memory-enabled 

photonic interconnects through Lightsynq, which allow for asynchronous entanglement 

generation and significantly improve the reliability of quantum links. Together, these 

assets form the basis of a vertically integrated quantum networking stack — from 

hardware and photonics to protocols and deployment infrastructure. 

IonQ's approach to the quantum internet is not limited to secure communications. It 

also envisions: 

▪ Distributed quantum computing, where entangled processors collaborate on 

large-scale simulations or optimization tasks 

▪ Federated quantum research, enabling institutions to share quantum resources 

and data securely across geographies 

▪ Quantum-enhanced sensing and Earth observation, leveraging entangled 

photons for precision measurements in defense, climate science, and aerospace 

As IonQ scales toward systems with tens of thousands of physical qubits and 

thousands of logical qubits, the ability to connect, coordinate, and secure these 

systems across networks will become a defining capability. The quantum internet is not 

a distant aspiration — it is a necessary infrastructure for realizing the full potential of 

quantum computing at scale, and IonQ is actively building it. 

FUTURE OUTLOOK 

The global quantum computing market is entering a pivotal phase, transitioning from 

foundational research and early demonstrations to commercially relevant 

deployments. As governments and enterprises invest heavily in quantum technologies, 

the competitive landscape is being shaped by a race to deliver scalable, fault-tolerant 

systems capable of solving real-world problems. 

IonQ's road map positions the company as a key player in this transformation. While 

many quantum hardware vendors continue to focus on increasing physical qubit 

counts or improving coherence times, IonQ has differentiated itself by pursuing a 

vertically integrated strategy that combines high-fidelity trapped-ion systems, scalable 

modular architectures, and quantum networking capabilities. This approach aligns with 

the market's growing demand for systems that are not only powerful but also 

manufacturable, interoperable, and ready for enterprise integration. 
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The company's focus on logical qubit formation and error correction reflects a broader 

industry shift toward fault-tolerant quantum computing. IonQ's target of 80,000 logical 

qubits by 2030 places the company among the few vendors with a credible path to 

large-scale, error-corrected quantum systems. This capability is essential for unlocking 

applications in pharmaceuticals, materials science, logistics, and national security, 

domains where quantum advantage depends on both algorithmic depth and 

computational reliability. 

IonQ's investments in quantum networking, including the company's acquisitions of 

Capella Space, ID Quantique, and Qubitekk, further distinguish the company's strategy. 

As the industry begins to explore distributed quantum computing and quantum-secure 

communications, IonQ is building the infrastructure for a quantum internet, an 

emerging layer of connectivity that will enable entangled systems to operate across 

geographic boundaries and institutional silos. 

IonQ is well positioned in a market that is rapidly maturing. Its road map anticipates 

not just technical milestones but commercial inflection points where quantum systems 

begin to deliver measurable value in production environments. As the ecosystem 

evolves, IonQ's integrated platform and strategic partnerships will be critical in shaping 

how quantum technologies are deployed, scaled, and monetized. 

The next era of quantum computing will be defined by fault tolerance, modularity, and 

connectivity. IonQ is not just preparing for that future, it is actively building it. 

ESSENTIAL GUIDANCE 

Advice for IonQ 

IonQ has established a leadership position in trapped-ion quantum hardware, but 

realizing broad enterprise adoption will depend equally on developing software 

platforms, tools, and an ecosystem of skilled users. To accelerate commercial impact, 

the company should focus on three interconnected priorities: 

▪ Build a robust software and application ecosystem: Enterprise customers 

need accessible software, libraries, and frameworks that make quantum 

computing usable without deep expertise in physics. IonQ should prioritize the 

development of high-level programming interfaces, optimized quantum 

algorithms, and workflow integrations that enable hybrid quantum-classical 

applications. Providing clear templates and domain-specific toolkits will 

accelerate adoption and demonstrate near-term business value. 

▪ Cultivate a skilled developer and enterprise workforce: Widespread use of 

quantum systems requires talent that can design, implement, and manage 
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quantum workflows. IonQ should invest in training programs, partnerships with 

universities, online learning platforms, and certification initiatives to grow a 

workforce proficient in quantum programming and hybrid operations. 

Establishing a vibrant developer community will foster innovation, generate use 

cases, and create a pipeline of enterprise-ready talent. 

▪ Develop a strategic partner network: Quantum adoption is as much about 

collaboration as technology. IonQ should establish a structured partner network 

with cloud providers, software vendors, integrators, and enterprise customers to 

codevelop solutions, validate hybrid workflows, and share best practices. By 

fostering a network of trusted partners, IonQ can reduce integration barriers, 

accelerate enterprise adoption, and position itself as the central hub in the 

emerging quantum computing ecosystem. 

By emphasizing software development, workforce training, and a strategic partner 

network, IonQ can transform its hardware leadership into practical, enterprise-ready 

quantum solutions and accelerate adoption across industries, which will help solidify its 

position as a central player in the growing quantum ecosystem. 
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