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Silex and Silicon Quantum Computing Pty Ltd Launch 

Silicon Enrichment Project for Quantum Computing 

12 December 2019  

Project underpinned by an offtake agreement for the sale of ‘Zero-

Spin Silicon’ – a key enabling material for silicon quantum computers 

 

Silex Systems Limited (Silex) (ASX: SLX) (OTCQX: SILXY) is pleased to announce the launch 

of a R&D project to develop a process for the commercial production of high-purity ‘Zero-Spin 

Silicon’ using a variant of the SILEX laser isotope separation technology. Zero-Spin Silicon 

(ZS-Si) is a unique form of isotopically enriched silicon required for the fabrication of next-

generation processor chips which will power silicon-based quantum computers. Silex’s laser 

isotope separation technology has the potential to efficiently produce ZS-Si to provide a 

secure supply of this material for Silicon Quantum Computing Pty Ltd (SQC) in support of its 

efforts to commercialise silicon-based quantum computing in conjunction with the University 

of NSW (UNSW).  

 

The launch of the project was marked by the signing of a product offtake agreement between 

Silex and SQC, which includes SQC making three annual payments of $300,000 as an offset 

against future purchases of ZS-Si produced by Silex. Furthermore, SQC has signed a 

Subscription Agreement with Silex which will result in SQC acquiring, through a private 

placement, $900,000 of fully paid ordinary shares in the capital of Silex, bringing the total 

value of the transaction to $1.8 million. The total cost to deliver the project, including Silex’s 

own investment, will be determined after other potential third-party funding options have been 

assessed and finalised.  

 

Quantum computers are expected to be thousands of times more powerful than the most 

advanced of today’s conventional computers, opening new frontiers and opportunities in many 

industries, including medicine, artificial intelligence, cybersecurity and global financial 

systems. The ZS-Si project is also expected to be supported by contributions from UNSW. 

Further background to quantum computing technology, SQC and UNSW is provided in the 

attached appendix. 
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“This is a great step forward for Silex, providing a new commercialisation path for a variant of 

our core SILEX laser isotope separation technology” Dr Michael Goldsworthy, Silex CEO said 

today. “Quantum computing is the next frontier in computing, ‘big data’ and communications 

technologies. We are extremely pleased to be able to launch this leading-edge project with 

support from SQC, a company formed to support commercialisation of silicon-based quantum 

computing technology through investment from UNSW, the Commonwealth and NSW State 

Governments, Telstra and the Commonwealth Bank. We are excited to be part of the global 

silicon-based quantum computing opportunity and to work with Professors Michelle Simmons 

(2018 Australian of the Year) and Sven Rogge from UNSW” he added. 

 

“We are delighted to be able to contribute to this project and look forward to working with 

Silex” said Professor Michelle Simmons, who is a Director of the Centre for Excellence in 

Quantum Computing and Communication Technology (CQC2T) and Founder and Director of 

SQC. “Australia is at the very forefront of silicon-based quantum computing internationally, 

and to maintain that lead we need a secure supply of isotopically purified silicon, which will be 

an essential ingredient for manufacturing commercial silicon-based quantum computers. We 

have been aware of Silex, and its unique expertise in isotope separation technology for some 

time and are excited to be working together with the aim of delivering significant economic 

benefit for Australia in an industry which is rapidly gaining international attention” she added. 

 

The project aims to demonstrate the ability to cost-effectively produce enriched silicon in the 

form of ZS-Si with sufficiently high purity, and to establish the manufacturing technology and 

capability to scale-up production as silicon-based quantum computing gains traction globally 

over the next decade. Silex will retain ownership of the ZS-Si production technology and 

related IP developed through the project.  

 

Importantly, SQC has committed to purchase ZS-Si product from Silex, should the project be 

successful. Current supply of enriched silicon via conventional centrifuge production is highly 

constrained, costly and unreliable. Furthermore, the potential efficiency of the SILEX laser 

isotope separation technology is expected to enable higher purity ZS-Si to be produced, which 

will be important to the ultimate power and scalability of silicon quantum computing devices. 

Success in the project would enable Australia to establish itself as the world-leader in ZS-Si 

production, potentially creating new jobs in advanced manufacturing and creating a new 

value-added export market. 

 
 
 
Further information on the Company’s activities can be found on the Silex website: 

www.silex.com.au or by calling +61 2 9704 8888.     
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Appendix 
 

Further Information Regarding the ‘Zero-Spin Silicon’ Project 

 

Background to Silicon-based Quantum Computing: 

Quantum computing (QC) represents a new era in computing technology and will open new 

frontiers and opportunities in many industries including, but not limited to, genomic medicine 

and advanced pharmacology, artificial intelligence, cybersecurity, global financial systems, 

and global logistics. It is an industry that is forecast to be worth many billions of dollars by 

2030 and to experience significant growth from 2030 onwards.  

 

Australian researchers led by CQC2T and SQC, both based on the Sydney campus of UNSW, 

are at the forefront of global efforts to develop silicon-based quantum computers, which will 

be thousands of times more powerful than today’s silicon chip-based computers which utilise 

conventional semiconductor transistor technology. Instead of information being processed in 

nanometer-scale transistors with binary ‘bits’ which can have only two states (0 or 1), silicon-

based quantum computer processors utilise atomic-scale quantum spin effects with ‘qubits’ 

which can be in multiple superimposed states at the same time, thereby dramatically 

increasing the processing power in a miniscule fraction of the volume. 

 

A major challenge in the pursuit of CQC2T/SQC’s ‘silicon spin qubit’ approach (favoured over 

other methods because of its enormous potential in terms of scalability and reliability), is the 

availability of the key enabling material for the silicon QC processor chip - ‘Zero-Spin Silicon’ 

(ZS-Si). Natural silicon (Si) consists of 3 isotopes: 92.2% Si-28, 3.1% Si-30 (each with zero 

electron spin) and 4.7% Si-29 (with a spin state of ½). The presence of Si-29 in concentrations 

above 100ppm (0.01%) prevents effective QC performance, so ZS-Si must be produced by 

isotopic elimination of Si-29. The inherent efficiency of the SILEX laser isotope separation 

technology potentially means that concentrations of Si-29 well below 100ppm could be 

achieved. The lower the concentration of Si-29, the better a silicon quantum processor will 

perform in terms of computational power, accuracy and reliability.  

 

Current methods for production of enriched silicon are very limited and costly (even for lower 

purity material) with only a few kilograms produced annually, mostly using gas centrifuge 

technology. Security of supply risks may impede scientific and commercial progress and 

threaten Australia’s leading position in the development of silicon-based quantum computers. 

This project aims to provide a solution to these supply issues by establishing a ZS-Si 

production capability to support the growth and leadership of the Australian QC ecosystem, 

and to become a global supplier of ZS-Si. QC is becoming a key issue for national security 

and global geopolitics, and is a high priority focus area of the Australian Federal Government.  
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About Silicon Quantum Computing Pty Ltd: 

 

Silicon Quantum Computing Pty Ltd (SQC), is an Australian private company at the forefront 

of global efforts to build a commercial-scale silicon-based quantum computer and bring QC 

to market. SQC was formed in May 2017 by the Commonwealth of Australia, the University 

of New South Wales (UNSW), Telstra Corporation Limited, the Commonwealth Bank and the 

State of New South Wales, and funded with A$82.8 million, to acquire a portfolio of world 

leading, silicon QC intellectual property (IP) developed at the Centre of Excellence for 

Quantum Computation and Communications Technology (CQC2T). Since May 2017, 

leveraging the CQC2T IP and its own developed QC IP, SQC has been pursuing a program 

to build a quantum processor in silicon by assembling a world class team of quantum 

scientists, engineers and technicians, acquiring specialist equipment and moving into 

laboratory space at UNSW. In addition to its core processor technology development program, 

SQC is executing a strategy to ensure it can manufacture the computer. 

 

 

About UNSW: 

 

UNSW is one of the leading research-intensive universities in Australia with more than 6,000 

staff and world class research infrastructure. It hosts the ARC Centre of Excellence that is 

world-leading in silicon-based quantum computing. UNSW’s Faculty of Science consists of 

nine schools with more than 400 staff and 700 researchers delivering world class research 

and innovation. UNSW scientists from the School of Physics and the School of Chemistry will 

assist SQC to provide the subject knowledge around quantum-material demands, testing of 

qubit coherence properties in the enriched silicon material and contribute to the general 

knowledge of quantum applications of isotopically enriched silicon. 

 

 

About Silex Systems: 

 

Silex Systems Limited (Silex) is a high-tech company listed on the Australian Stock Exchange. 

Silex’s core expertise is in the development of laser isotope separation (LIS) technology and 

is the inventor of the unique SILEX laser enrichment process which is being developed as a 

next-generation technology for the global uranium enrichment industry. A variant of Silex’s 

LIS technology also has the potential to economically produce Zero-Spin Silicon (ZS-Si) with 

very high isotopic purity. This is the key enabling material for silicon-based quantum 

processors and is required to support the development and anticipated global growth of 

silicon-based QC technology.   
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Forward Looking Statements and Business Risks: 

Silex Systems Limited (Silex) is a research and development company whose primary asset is the SILEX laser uranium enrichment 

technology, originally developed at the Company’s technology facility in Sydney, Australia. The SILEX technology has been licensed 

exclusively since 2006 to GE-Hitachi Global Laser Enrichment LLC (GLE) in the USA. GLE has been undergoing a restructure for a number 

of years after GE-Hitachi disclosed it was seeking to exit the venture. In view of the continuing uncertainty surrounding the GLE restructure 

and the continuing depressed nuclear fuel market conditions, plans for commercial deployment of the SILEX technology have been 

significantly delayed, and remain at risk.  

 

Silex is also in the early stages of pursuing additional commercial applications of the SILEX technology, including the production of ‘Zero-

Spin Silicon’ for the emerging technology of silicon-based quantum computing (the subject of this announcement). The proposed project 

for ‘Zero-Spin Silicon’ remains dependent on several factors, including but not limited to the following: finalising third party funding 

contributions; the commercial arrangements between various project participants; the outcomes of the project undertaken. This project 

therefore remains at risk.  

The future of the SILEX technology is therefore highly uncertain and any plans for commercial deployment are speculative. 

 

Silex also has an interest in a unique semiconductor technology known as ‘cREO™’ through its ownership of subsidiary Translucent Inc. 

The cREO™ technology developed by Translucent has been acquired by IQE Plc based in the UK. IQE is progressing the cREO™ 

technology towards commercial deployment in various advanced semiconductor products. The outcome of IQE’s commercialisation 

program is also highly uncertain and remains subject to various technology and market risks. 

 

The commercial potential of these technologies is currently unknown. Accordingly, the statements in this announcement regarding the future 

of the SILEX technology, the cREO™ technology and any associated commercial prospects are forward looking and actual results could 

be materially different from those expressed or implied by such forward looking statements as a result of various risk factors. 

 

Risk factors that could affect future results and commercial prospects include, but are not limited to: the outcome of the GLE restructure; 

the results of the SILEX uranium enrichment engineering development program; the market demand for natural uranium and enriched 

uranium; the outcome of activities related to additional applications of the SILEX laser isotope separation technology; the potential 

development of competing technologies; the potential for third party claims against the Company’s ownership of Intellectual Property; the 

potential impact of prevailing laws or government regulations or policies in the USA, Australia or elsewhere; results from IQE’s 

commercialisation program and the market demand for cREO™ products; and the outcomes of various strategies undertaken by the 

Company. 
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