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Horizon Quantum Holdings Ltd. (HQ) 

Scalable Characterization and OQC Integration Deepen Triple Alpha; 

Entropica Could Accelerate Fault-Tolerant Roadmap 

◼ Key Takeaways: 

− Triple Alpha integration with OQC's 32-qubit Toshiko processor extends 

hardware-control and calibration capabilities beyond HQ's own Ember-1 

testbed. 

− Multiplexed characterization on Rigetti's 108-qubit processor reduced 

required experiments from over 5,000 to seven, demonstrating 

significant scalability improvements. 

− Proposed $27 million all-share acquisition of Entropica Labs could fill a 

critical gap in Triple Alpha's fault-tolerant compilation capabilities. 

− Operating expenses rose 116% y/y to $10.5 million, widening adjusted 

EBITDA loss to $6.3 million; quarter-end cash stood at $102.8 million. 

− HQ's differentiated software infrastructure model and continued 

technical execution support longer-term rerating potential. 

◼ 3Q26 technical execution deepens HQ's quantum software 

infrastructure capabilities across hardware integration, processor 

characterization, and fault-tolerant computing. Triple Alpha achieved 

pulse-level integration with Oxford Quantum Circuits' (OQC) 32-qubit Toshiko 

processor, extending its hardware-control capabilities beyond HQ's own 

Ember-1 testbed. In parallel, proprietary multiplexed characterization 

techniques were successfully implemented on Rigetti's 108-qubit Cepheus 

processor, reducing the experiments required to characterize unwanted qubit 

interactions from more than 5,000 to just seven. The proposed $27 million 

acquisition of Entropica Labs could add complementary expertise in quantum 

error correction and fault tolerance. Together, these developments expand 

Triple Alpha's role from programming and execution toward hardware 

optimization and more sophisticated quantum computation, reinforcing HQ's 

positioning as a hardware-agnostic software infrastructure platform. 

◼ OQC integration extends Triple Alpha's hardware-control capabilities 

beyond HQ's internally operated Ember-1 testbed. Announced November 

9, the successful integration with OQC's 32-qubit Toshiko superconducting 

processor enables direct pulse-level control, allowing developers to conduct 

experiments measuring qubit relaxation (T1), phase coherence (T2), and 

perform gate calibration through Triple Alpha. Importantly, the platform can 

package these characterization routines into web-based APIs, making them 

accessible through conventional software workflows rather than requiring 

developers to interact with hardware-specific control interfaces. Building on 

Ember-1's external deployment in 2Q26, the integration demonstrates that 

Triple Alpha's low-level control functionality can extend to independently 

developed quantum processors, reinforcing its hardware-agnostic 

architecture.
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◼ Proprietary multiplexed characterization marks a significant technical advance, enabling more efficient and 

scalable characterization of quantum processors. HQ successfully implemented its techniques on Rigetti's 108-

qubit Cepheus processor to characterize ZZ crosstalk, where unwanted interactions between qubits can reduce 

computational fidelity. Conventional pairwise characterization would require more than 5,000 distinct experiments 

on a processor of this size, while HQ's multiplexing technique reduced the requirement to just 7, representing an 

improvement of more than 700 times. The results were validated against conventional characterization methods, 

providing technical evidence of the protocol's accuracy. Importantly, the technique scales logarithmically with 

processor size, requiring theoretically only 20 distinct experiments for a million-qubit system, demonstrating its 

potential applicability to much larger quantum processors. Beyond improving characterization efficiency, these 

capabilities strengthen Triple Alpha's value proposition to hardware partners, supporting deeper software integration 

and potentially accelerating adoption across the quantum hardware ecosystem. 

Chart 1: HQ’s Multiplexed Characterization Reduces Required Experiments by >700x 

 

Source: Exec Edge Research, Earnings Call and Press Release 

◼ We believe the proposed $27 million acquisition of Entropica Labs could materially strengthen HQ's fault-

tolerant computing capabilities and accelerate development of a more complete quantum software 

infrastructure stack. Announced November 5, HQ signed a non-binding letter of intent to acquire the Singapore-

based quantum software company through the issuance of Class A ordinary shares. Entropica specializes in 

quantum error correction and fault tolerance, particularly the translation of quantum operations into encoded 

representations required for reliable computation. This complements Triple Alpha's existing ability to compile higher-

level programs into fault-tolerant gate sets and execute sophisticated hybrid classical and quantum workloads. 

Combining the two platforms could help integrate error correction encoding, syndrome measurement, classical 

decoding, and corrective feedback within a more unified software stack, expanding HQ's relevance as quantum 

processors become more sophisticated. 

− Entropica could fill a critical gap in Triple Alpha's fault-tolerant compilation pipeline, with preliminary 

integration work already underway. Triple Alpha supports compilation into discrete fault-tolerant gate sets 

such as Hadamard, T, and CNOT, and its runtime is designed to handle the classical processing and quantum 

interactions required during error correction. Entropica brings expertise in encoding these operations into 

quantum error correction codes, bridging the two capabilities. The companies have already begun connecting 

their respective compilation systems, while Entropica has been an early user of both Triple Alpha and Ember-1, 

providing an established foundation for technical integration. The proposed all-share transaction preserves cash 

and could accelerate capability development relative to building an equivalent research organization internally. 

◼ Beryllium development advances beyond its 2Q26 early-access release, with compiler performance and 

debugging capabilities emerging as key priorities. As Triple Alpha's highest-level object-oriented programming 

language, Beryllium is intended to reduce the complexity of developing quantum applications through familiar 

programming constructs and reusable software libraries. During 3Q26, development focused on improving 

compilation speed and building debugging tools to identify and trace errors that emerge during program execution. 

These capabilities are particularly important for sophisticated quantum programs involving dynamic control flow, mid-

circuit measurements, and interaction between classical and quantum processing. Improved compilation speed and 

runtime debugging could reduce development complexity and support broader adoption beyond Beryllium's initial 

early-access group, which primarily comprises hardware partners. While updated developer counts or usage metrics 
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were not disclosed, progress in these capabilities remains an important step toward a more accessible and scalable 

development environment. 

◼ HQ's expanding hardware partnerships strengthen Triple Alpha's distribution potential and provide a path 

toward broader commercial adoption. The company continues to progress collaborations with OQC, Rigetti, 

Quantum Machines, Alice & Bob, AQT, and other hardware ecosystem participants, spanning processor integration, 

compiler development, control systems, and calibration. HQ's hardware engagement strategy progresses through 

five stages, from initial hardware integration and external access to joint technical development, manufacturer-led 

distribution, and ultimately adoption as a default software layer. Current collaborations generally extend into the third 

and fourth stages, with certain agreements incorporating provisions for hardware manufacturers to make Triple Alpha 

available to their users. Although default-software adoption has not yet been achieved, manufacturer-led distribution 

could provide HQ access to established hardware customer bases, potentially accelerating software adoption 

without requiring a proportionate expansion in direct sales infrastructure. 

Chart 2: HQ's Hardware Integration Model Supports Deeper Partnerships and Software Distribution 

 

Source: Exec Edge Research, Company Presentation 

◼ Broad developer and institutional interest reinforces HQ's longer-term commercialization potential across 

enterprise, research, and government markets. HQ has received inbound access requests from more than 40 

major corporations, over 95 universities, including nine among the Times Higher Education top 20, more than 15 

national laboratories, government agencies and research institutes, and over 10 quantum software companies. This 

breadth of interest indicates a potentially diverse developer base for Triple Alpha, although access requests have 

yet to translate into disclosed active usage or commercial adoption metrics. 

Chart 3: Broad Developer and Institutional Interest in Triple Alpha 

 

Source: Exec Edge Research, Company Presentation 
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◼ HQ continues to prioritize technical development over near-term monetization, maintaining its focus on 

scalable software infrastructure rather than proof-of-concept services revenue. HQ generated no revenue 

during 3Q26, unchanged from 3Q25 and 2Q26. The intended business model involves transitioning early-access 

users to paying customers through cloud-based cost-per-use or on-premise deployment arrangements as 

commercially relevant quantum workloads emerge. This approach preserves the focus on scalable software 

infrastructure and usage-based monetization, although the timing of meaningful revenue generation remains 

dependent on broader industry progress toward quantum advantage. Accordingly, platform functionality, external 

adoption, and hardware integration remain more relevant measures of execution than near-term revenue. 

◼ Operating expenses increased as HQ scaled its technical workforce and R&D investment to support its 
expanding software and hardware roadmap. Total operating expenses increased 116% y/y to $10.5 million in 
3Q26 from $4.9 million, rising 46% sequentially from $7.2 million in 2Q26. R&D expenses increased 122% y/y to 
$4.5 million from $2.0 million and 70% sequentially from $2.6 million, driven primarily by additional science and 
engineering personnel, compensation adjustments, and technology-related expenses. Excluding share-based 
compensation, R&D expenses increased 65% y/y. G&A expenses increased 127% y/y to $5.2 million from $2.3 
million, reflecting higher personnel and public-company operating costs, while sales and marketing expenses 
remained modest at approximately $0.4 million. Full-time employees increased to 60 from 42 a year earlier and 57 
in 2Q26, with technical personnel representing approximately 60% to 80% of the workforce. 

◼ Adjusted EBITDA loss widened as operating costs increased, while reported GAAP net income was driven 
by a non-cash warrant remeasurement gain. HQ reported an adjusted EBITDA loss of $6.3 million compared with 
$3 million in 3Q25 and $5.5 million in 2Q26, reflecting the expanded operating expense base. For the first nine 
months of 2026, adjusted EBITDA loss reached $15.9 million compared with $6.8 million in the prior-year period. 
Reported GAAP net income totaled $33.4 million, or $0.61 per basic share, compared with a net loss of $5.2 million, 
or $0.13 per share, a year earlier. However, the result included a $43.1 million non-cash gain from remeasurement 
of warrant-related derivative liabilities following a decline in HQ's share price. The gain had no cash flow impact and 
does not reflect underlying operating profitability. Given the potential for continued warrant-related accounting 
volatility, adjusted EBITDA and operating cash consumption remain more useful indicators of financial performance 
during the pre-revenue phase. 

◼ Operating cash consumption increased alongside HQ's expanding technical organization and hardware 
investment, contributing to lower quarter-end liquidity. Net cash used in operating activities increased to $7.2 
million in 3Q26 from $5.1 million in 2Q26 and $3.3 million in 3Q25. For the first nine months of 2026, operating cash 
use reached $16.4 million compared with $7.0 million a year earlier. Investment in property, equipment, and 
construction in progress totaled $11.0 million during the nine-month period compared with $0.4 million in the prior 
year, reflecting increased expenditure on quantum hardware and supporting infrastructure. Prepaid and other current 
assets increased to $12.1 million from $0.7 million at year-end 2025, highlighting the need to monitor the composition 
of these assets and the timing of future capital commitments. 

◼ HQ's strong cash position provides substantial flexibility to fund its technical roadmap, despite rising 
operating cash consumption and hardware investment. Cash and equivalents stood at $102.8 million at 
September 30, down $10.5 million sequentially from $113.3 million at the end of 2Q26 but above the $96.6 million 
balance at the end of 1Q26. Liquidity was bolstered by $98.2 million in net business combination proceeds and $28.7 
million in cumulative warrant exercise proceeds during the first nine months of 2026. The proposed all-share 
Entropica acquisition would preserve cash, while the planned $35 million IonQ system remains a material capital 
commitment. Overall, the balance sheet provides financial flexibility to support continued R&D, strategic investments, 
and hardware integration, with disciplined cash deployment remaining critical ahead of commercialization. 

◼ Near-term outlook remains centered on advancing Triple Alpha's technical roadmap, expanding hardware 
integration, and broadening external adoption ahead of commercialization. Key priorities include expanding 
Beryllium's functionality and developer access, advancing fault-tolerant compilation, extending characterization and 
embedded calibration capabilities, and progressing hardware partnerships toward manufacturer-led distribution. The 
proposed Entropica acquisition could accelerate fault-tolerant development, while the planned installation of IonQ's 
256-qubit trapped-ion system in Dublin during 2027 would further strengthen HQ's multimodal infrastructure. With 
commercialization dependent on broader industry progress toward quantum advantage, successful technical 
execution and external platform adoption remain the key milestones for assessing HQ's progress. 
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Chart 4: HQ’s Technical Roadmap - Milestones Achieved and Next Steps 

Milestone Roadmap 

Timing 

Current Status 

Beryllium early access and 

development 

1H26 Early access achieved in 2Q26. Compilation speed and debugging 

enhancements progressed in 3Q26. 

Ember-1 external access and real-

time execution 

2H26 Achieved ahead of schedule in 2Q26. External access and initial direct 

Hydrogen execution commenced. 

Scalable processor 

characterization 

3Q26 Achieved. Multiplexed characterization demonstrated on Rigetti's 108-

qubit processor, reducing experiments from 5,000+ to seven. 

OQC hardware integration 3Q26 Achieved. Pulse-level integration with OQC's 32-qubit Toshiko processor 

supports characterization, calibration and high-level execution. 

Beryllium libraries 2026 to 

2027 

In progress. Library development continues alongside compiler 

performance and debugging improvements. 

Fault-tolerant compiler 

capabilities 

2026 to 

2027 

In progress. Proposed $27 million Entropica acquisition could accelerate 

development; preliminary compiler integration underway. 

Third-party hardware runtime 

support 

2027 OQC integration demonstrates progress, but full third-party runtime 

support remains a future milestone. 

Second quantum testbed 

installation 

By 2027 IonQ 256-qubit trapped-ion system planned for Dublin, with installation 

expected during 2027. 

Integrated compilation chain with 

automated algorithm construction 

End-2028 Longer-term objective; no revised timeline disclosed. 

 

Source: Exec Edge Research, Company Filings/Updates/Earnings Call 

Small Cap Software Infrastructure Pure Play in Quantum Computing 

◼ Disclaimer: Exec Edge does not publish proprietary estimates, ratings, price targets, or investment 

recommendations. The valuation discussion below is illustrative only and is based on company filings, management 

commentary, and third-party data and estimates. It does not constitute a recommendation, price target, rating, or 

prediction of future pricing. 

◼ HQ remains a differentiated small-cap quantum software infrastructure play, with continued technical 

progress strengthening its long-term investment positioning. As of 11/11 close, HQ has a market capitalization 

of $698 million and enterprise value of $595 million, with cash of $102.8 million representing ~15% of market 

capitalization. The stock has declined approximately 15% from the $15.03 reference price in early August, while its 

current EV stands just 10% above the original $541 million SPAC transaction valuation. This modest premium comes 

despite continued progress in hardware integration, scalable characterization, Beryllium development, and fault-

tolerant computing capabilities, although meaningful commercial adoption remains a future milestone. 

◼ The company trades at a substantial valuation discount to publicly listed quantum peers, reflecting its earlier 

commercialization stage but offering potential for rerating as its software infrastructure capabilities mature. 

HQ's $698 million market capitalization and $595 million EV compare with peer-group averages of $4.4 billion and 

$3.8 billion, respectively, representing discounts of approximately 84% on both measures. While the absence of 

meaningful revenue, paying customers, and visibility into quantum advantage partly explains this gap, HQ's 

hardware-agnostic software model offers differentiated exposure to advances across multiple quantum 

architectures. The company's capital-efficient software strategy and $102.8 million cash position provide flexibility to 

pursue its roadmap, although rising operating cash consumption and the planned $35 million IonQ investment 

remain important considerations. 
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Chart 5: Horizon Quantum – Peer Valuation 

  

Source: Exec Edge Research, TIKR, WSJ. Forward Estimates from TIKR. Data as of 11/11/26 close. 

◼ We believe continued technical execution and broader software adoption could support HQ's longer-term 

valuation rerating. Third-party hardware integration, scalable characterization, and the proposed Entropica 

acquisition are expanding Triple Alpha's capabilities, while manufacturer-led distribution and wider developer 

adoption represent the next steps toward commercialization. Evidence of recurring software monetization could 

narrow HQ's valuation gap with larger quantum peers, although the timing of quantum advantage, rising development 

costs, and execution risks remain key uncertainties. HQ's software-first model and strong liquidity position it to benefit 

as quantum computing moves closer to commercial viability. 

Chart 6: Horizon Quantum – Financial Snapshot 

 

Source: Exec Edge Research, Company SEC Filings. Note: All financials prior to the closing of the business combination on March 19, 2026, reflect 

the financial results of Horizon Quantum Computing Pte. Ltd. Results as of September 30, 2026, reflect Horizon Quantum Holdings Ltd. 
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Disclaimer 
By using Exec Edge, Exec Edge Research, Executives-Edge.com or and any subdomain or premium service offered by 

Capital Markets Media LLC (collectively, “Exec Edge”), hereafter referred to as "Services", you acknowledge that (i) any 

and all Services provided are for informational purposes only and do not constitute a recommendation for any particular 

stock, company, investment, commodity, security, transaction, or any other method of trading featured in any place on 

Exec Edge (ii) Exec Edge does not guarantee the accuracy, completeness, or timeliness of the Services provided (iii) 

views offered by any Services, outside contributors, columnists, partners and employees are not specifically endorsed 

by Exec Edge, nor does Exec Edge hold any responsibility or liability for any actions, negative or otherwise, taken by 

you either directly or indirectly as a result of participating in any Services offered. 

Exec Edge, its employees, partners, and any other representatives will not, either directly or indirectly, be held liable, 

accountable, or responsible, in any capacity, to you or to any other person for any (i) errors, inaccuracies, or omissions 

from the Services including, but not limited to, quotes, rumors, chatter, financial data, and reports; (ii) interruptions, 

delays, or errors in delivery or transmission of the Services, (iii) damages or losses arising there from or occasioned 

because of, or by any reason of nonperformance. 

Exec Edge makes its best efforts to carefully research and compile all information available. In doing so, the published  

content may include mentions of rumors, chatter, or unconfirmed information, which may or may not be provided to Exec 

Edge for the purpose of being included on the Site. Nothing include on the Site, including statements on returns, share 

price gains, capital gains, or other forecast(s) shall be read as financial advice nor shall any of the foregoing be relied 

upon in making financial or investment decisions. Readers should beware that while unconfirmed information may be 

correlated with increased volatility in securities, price movements based on unofficial information may change quickly 

based on increased speculation, clarification, or release of official news. Any information on the Site may be outdated at 

the time of posting or of your review of same.  

Please be advised that foreign currency, stock, and option trading involves substantial risk of monetary loss. Neither 

Exec Edge nor its staff recommends that you buy, sell, or hold any security and nothing on the Site shall be considered 

to be investment advice.  Exec Edge does not offer investment advice, personalized or otherwise. All information 

contained on this website is provided as general commentary for informative and entertainment purposes, and does not 

constitute investment advice. No guarantee can be given for the accuracy, completeness, or timeliness of any information 

available on the Site.  

Liability 

Exec Edge reserves the right, at any time, and without notice to You, to change (i) any terms and services listed under 

Exec Edge's Terms of Service (ii) any portions of the Services, including but not limited to the discontinuation or 

elimination of any feature of the Services, including but not limited to the addition or removal of any Partner or employee 

content (iii) any fees or conditions established for usage of any of the Services provided by Exec Edge. Any changes to 

Exec Edge's Terms of Service or Services will be effective immediately following the posting of any modification to our 

Services and Terms of Service. 

Exec Edge will not accept liability for any loss or damage, including without limitation to, any loss of profit, which may 

arise directly or indirectly from use of or reliance on this information, whether specifically stated in the above Terms of 

Service or otherwise. Exec Edge recommends that you conduct your own due diligence and consult a certified financial 

professional for personalized advice about your financial situation. Exec Edge, its data providers, the financial exchanges 

and each of their affiliates (i) expressly disclaim the accuracy, adequacy, or completeness of any data on the Site;  and 

(ii) shall not be liable for any errors, omissions or other defects in, delays or interruptions in such data; or (iii) for any 

actions taken in reliance thereon. Neither Exec Edge nor any of its information providers will be liable for any damages 

relating to your use of the information provided herein, including but not limited to financial loss. 

Material from Exec Edge may not be published in its entirety or redistributed without the approval of Exec Edge. 

Exec Edge does and seeks to do business with companies covered in research notes, including but not limited to 

conference sponsorships and other in-person and/or video events.  Exec Edge may also earn a fee from selling data, 

including information pertaining to persons accessing the site or research on specific companies. Such endeavors may 
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lead to additional revenue sources available to Exec Edge, including, but not limited to publications available on the Site 

as a result of paid-for research. 

Analyst Certification  

All of the views expressed in this report accurately reflect the personal views of the responsible analyst(s) about any and 

all of the subject securities or issuers. No part of the compensation of the responsible analyst(s) is, or will be, directly or 

indirectly, related to the specific recommendations or views expressed by the responsible analyst(s) in any report.  

Data 

Exec Edge, its data providers, the financial exchanges and each of their affiliates (A) expressly disclaim the accuracy, 

adequacy, or completeness of any data and (B) shall not be liable for any errors, omissions or other defects in, delays 

or interruptions in such data, or for any actions taken in reliance thereon. Neither Exec Edge nor any of its information 

providers will be liable for any damages relating to your use of the information provided herein. Either Exec Edge or its 

third party data or content providers have exclusive proprietary rights in the Site, the data generated by the Site, and 

information provided by You through your access and use of the Site. By using the Site, You agree that your information 

may be provided and/or sold to third parties. You agree not to copy, modify, reformat, download, store, reproduce, 

reprocess, transmit or redistribute any data or information found herein or use any such data or information in a 

commercial enterprise without obtaining prior written consent. All data and information is provided as is. 
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