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Why the 2026 edition has more pages
than the 2025 edition
A quantitative and content-based analysis of Understanding Quantum Technologies

Headline: the increase is overwhelmingly real additional content, not a formatting
artifact. The five PDFs rise from 1,570 to 1,860 pages (+290), while substantive
top-level content rises from 1,530 to 1,818 pages (+288, about 18.8%).

Executive summary
The 2026 edition is substantially larger because several technically dense parts were rewritten or expanded at the

same time. The dominant contributors are quantum hardware, quantum computing engineering, quantum

algorithms, quantum physics 101, quantum computing applications, the glossary, quantum communications and

cryptography, and enabling technologies. Together, these eight sections account for 245 of the 288 added

substantive pages, or about 85% of the increase.

The first three volumes account for 224 additional substantive pages, or about 78% of the total growth. This

makes the 2026 edition less a simple annual update and more a deeper engineering and resource-analysis

reference, with particular reinforcement of QEC/FTQC, resource estimation, QPE and algorithm scalability,

hardware architectures, cryogenics and control electronics, quantum communications, and terminology.

Added pages by major top-level section

Quantum computing hardware +54

Quantum computing engineering +52

Quantum algorithms +31

Quantum physics 101 +25

Quantum computing applications +23

Glossary +22

Quantum communications and cryptography +20

Quantum enabling technologies +18
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Substantive page growth by volume

+86

Part 1

+76

Part 2

+62

Part 3

+28

Part 4

+36

Part 5

Where the 288 additional substantive pages went

Top-level section 2025 2026 Increase Share

Quantum computing hardware 297 351 +54 18.8%

Quantum computing engineering 128 180 +52 18.1%

Quantum algorithms 127 158 +31 10.8%

Quantum physics 101 81 106 +25 8.7%

Quantum computing applications 131 154 +23 8.0%

Glossary 23 45 +22 7.6%

Quantum communications and cryptography 110 130 +20 6.9%

Quantum enabling technologies 112 130 +18 6.3%

Quantum software development tools 90 98 +8 2.8%

Quantum sensing 64 72 +8 2.8%

History and scientists 70 75 +5 1.7%

Unconventional computing 39 43 +4 1.4%

Quantum ecosystems around the world 104 108 +4 1.4%

Remaining sections, net 87 91 +4 1.4%

Total 1,530 1,818 +288 100%

The section-level distribution is highly concentrated. Quantum computing hardware and quantum computing

engineering alone add 106 pages, 36.8% of the substantive increase. Adding algorithms, physics 101 and

applications brings the total to 185 pages, or roughly two thirds of the growth.

The largest single thematic driver: QEC and FTQC
Quantum computing engineering grows from 128 to 180 pages, a 41% increase. The 2026 revision history

describes a substantial rewrite of the QEC/FTQC material. The new or expanded material includes the distinction

between QEC and FTQC, idle logical qubits, gadgets, circuit noise models, pseudo-thresholds, break-even and

practical thresholds, the diamond norm, surface codes versus qLDPC codes, Reed-Muller codes, pipe diagrams,

QND, detector error models, hook errors, and the gap between assumptions used in QEC/FTQC resource

estimates and real hardware.
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The section also adds comparisons of error suppression, mitigation, detection and correction, discussion of

whether full-stack FTQC architectures have actually been demonstrated, and a new treatment of resource

estimates, space-time trade-offs and application requirements. This kind of content expands page count quickly

because it brings explanatory prose, technical frames, comparison tables, figures and references at the same

time.

The engineering volume also grows through new QROM material in quantum memories, a restructuring of

quantum-computing energetics, 2026 ICT-energy data and 2030 projections, quantum energy teleportation,

additional thermodynamics in the Lieb-Robinson discussion, an updated QPU-sales Sankey chart and cloud-QPU

pricing information.

Hardware and enabling technologies: 72 added pages
Quantum computing hardware adds 54 pages, the largest top-level absolute increase, while enabling

technologies add another 18. The growth is not just a longer company inventory. The 2026 edition adds or

deepens superconducting-qubit leakage errors, hybrid semiconductor-superconductor qubits, trapped-ion species

and gate tables, microwave-driven ion gates, cold-atom energy-level diagrams and glass-cell explanations, and a

more systematic treatment of photonic platforms such as SOI, SiN, TFLN and BTO.

Photonics gains material on quantum memristors and PIC loss comparisons. Enabling technologies are

reorganized around a stronger cryogenics treatment, including 4 K cooling and consolidated cooling-product

tables, together with more control electronics, TWPA, cabling, cryo-CMOS, photon-source and detector figures of

merit, fabrication tools, helium and materials supply-chain and environmental footprint material. These additions

explain why Part 2 grows by 76 substantive pages.
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Algorithms, software and applications: a deeper scalability
perspective
Quantum algorithms grow from 127 to 158 pages, +31 pages or about 24%. The most visible additions concern

QPE and realistic resource accounting. The 2026 edition adds a FeMoCo logical-resource table, expands QPE

explanations and readout distributions, clarifies QLSA, Grover, Bernstein-Vazirani and Simon, and adds explicit

conditions under which QML avoids dequantization. It also expands the discussion of learning in QML, oracle

sketching, NISQ versus FTQC training and inference, quantum LLMs, DQI, spectral gaps, shortcuts to

adiabaticity, and arbitrary rotations versus magic-state resources.

Software development tools add 8 pages through framework comparisons, circuit synthesis, resource estimators,

emulators, FTQC compilers, HPC-QPU colocation, cloud access and updated quantum-advantage tables that

explicitly include classical simulation and dequantization.

Applications add 23 pages. A new framework classifies case studies by computational regime, including FTQC,

NISQ and analog approaches, and by whether quantum advantage is demonstrated, absent or only anticipated.

Quantum chemistry is strengthened with definitions of basis sets and active spaces, QSCI and SQD, more

ground-state-preparation material, and additional NISQ and FTQC use cases. Part 3 therefore contributes 62

added pages overall.

Quantum physics 101: +25 pages of scientific foundations
Quantum physics 101 rises from 81 to 106 pages, an increase of about 31%. The 2026 edition adds a

classical-versus-quantum-physics comparison, clearer treatment of intrinsic and extrinsic properties and discrete

versus continuous variables, and moves basic quantum photonics into this section. It adds photon quantum

numbers and orbital angular momentum, the nonlinear Schrödinger equation, a frequency-time representation of

the uncertainty relation, a hierarchy of entangled mixed states and a discussion of quantum speed limits

compared with real qubit-measurement times.

This is important because it shows that the overall expansion is not mainly a consequence of company and

market updates. A significant fraction comes from strengthening the scientific and pedagogical core of the book.

Communications and sensing: +28 pages
Quantum communications and cryptography add 20 pages and quantum sensing adds 8. New communications

material includes updated quantum-computing threat assessments, the completed post-quantum-cryptography

timeline, final standard names, Quantum Secret Sharing, distributed-quantum-computing deployment scenarios,

the distinction between direct and heralded transduction, 3D QRNG and substantial vendor updates. The sensing

section adds new PNT, magnetometry and imaging coverage as well as the LZ dark-matter detector and

experiment.

The glossary almost doubled
The glossary expands from 23 to 45 pages, adding 22 pages and accounting for 7.6% of the total substantive

increase. The 2026 edition reports a glossary of 910 terms. The new entries span physics, algorithms, hardware,

QEC, complexity, cryogenics, photonics, semiconductor technology and quantum communications. This is

unusually large growth for an auxiliary section and reflects the broader goal of making the book a self-contained

reference.
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Bibliographies are a major hidden contributor

Approximate bibliography/notes footprint: 286 pages in 2025 versus 378 pages in
2026, an increase of about 92 pages. These pages are already included in the
section totals above and must not be added again.

This is one of the most important explanations for the apparent scale of the growth. Roughly one third of the net

288-page substantive increase manifests itself as larger bibliography and notes subsections distributed across

the book. Every new scientific topic, technical comparison, resource estimate and company profile tends to bring

additional references and notes.

The 2026 revision history explicitly notes a more systematic review process using generative-AI tools for fact

checking, references, dates, mathematics and consistency, as well as for adding references and explanations on

complicated topics. It also records conversion of tables into LaTeX with citations and reconstruction of charts in

vector form. The page-growth pattern is consistent with this editorial process: the edition did not merely become

more verbose, it became more densely documented.

Overall interpretation
The 2026 edition is best understood as a shift from an already broad reference book toward a deeper engineering

and resource-analysis reference. The strongest additions are in areas where the field itself moved quickly in

2025-2026: fault tolerance and resource estimation, realistic algorithm scalability, QPE, QML dequantization,

hardware architectures and losses, cryogenic and control infrastructure, quantum networking and a more

systematic separation between NISQ demonstrations and plausible FTQC applications.

In one quantitative sentence: about 78% of the substantive page growth is in Parts 1-3, about one quarter of all

growth is hardware and enabling technologies, roughly another fifth is quantum engineering dominated by

QEC/FTQC, and roughly one third of the overall increase is associated with enlarged bibliographies and notes

embedded throughout those expanded technical sections.

Basis of analysis. Page counts are derived from the five supplied 2025 and five supplied 2026 PDFs, using their top-level PDF
structure. The content attribution uses the 2026 edition revision history, especially the Version 9.0 entry, plus direct comparison of
top-level section spans. The reported 1,524-to-1,814 count is the book's own revision-history count. The 1,570-to-1,860 count is the
sum of the five individual PDFs, which include repeated per-volume front matter and other PDF pages.



