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Project Silica

• Research project 2017 to 2025
• Digital archival storage in glass

• Long term archive
• Scientific archive
• Preservation archive

• Last presented here in 2023
• Research phase is complete
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Why glass media is disruptive

• Low cost
• Durable
• Archive relevant properties

• Immutable
• Electromagnetic field proof
• Faster to seek

• Exceptional Lifetime
• No copying, scrubbing, 

garbage collecting
• Operational Proportionality

• Cost (energy, emissions, $) 
of archive data scales with 
the operations performed
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Project Silica – How it works

• Femtosecond laser writing
• Transparent detectable modification

• 3D storage using voxels
• Hundreds of layers of data

• Microscope reading
• Digital decode with ML
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Project Silica Research Updates
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System Design Lessons
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• More is better, but less is unworkable

Need at least 1 TB in capacity per media

• Beyond this gives very little benefit
• Provided you designed for resilience at cloud scale

Readers only need ~45MB/sec

• Individual throughput per piece of media is irrelevant

Writing is about MB/sec per dollar of capital



Physics Contributions
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• Writers and Readers are both simpler and lower cost
• Capacity reduces from 4.8TB to 2TB (Glass cost per TB is still lower)

New “Phase voxels” in borosilicate

• For both phase voxels and polarized (birefringent) voxels
• Enables higher speed writing

Single pulse writing

Emissions based equipment calibration and dynamic control

• Model enabling many spots validated experimentally at bench scale.

Close multi-spot simultaneous parallel writing

• Combined Optical / Arrhenius method now peer reviewed.

New voxels and media still suggest > 10,000 years data lifetime
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Project Silica Status

• Research project completed in 2025

• Viable path towards commercialization 
gated only by the laser

• We’re happy to have this work featured 
in Nature so others may build on it.
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