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Executive Summary

This due diligence report assesses QuiX Quantum (Enschede, NL, founded 2019), the European market leader in
photonic quantum computing. Following a multi-source literature search across arXiv, Semantic Scholar, company

publications, and the QNFO internal corpus, this report finds:

¢ QuiX Quantum occupies a unique commercial position: It is the only company globally with a confirmed
commercial sale of a universal photonic quantum computer (€14M DLR contract, 2025).

¢ Technology maturity: 15+ quantum photonic processors deployed worldwide; patented low-loss silicon
nitride PICs; room-temperature operation; >99% linear optical circuit fidelity.

¢ Strategic inflection point: Carina architecture hardware delivered to DLR QCI on July 14, 2026, entering
integration and validation.

¢ Key uncertainty: Funding scale (~€5.5M seed + €14M contract revenue) versus competitors like PsiQuantum

(~$1.5B raised). A Series B round by 2027 is identified as a critical success factor.

The subject is not covered in the existing QNFO corpus (Knowledge Graph: 0 nodes for photonic QC; Vectorize:
0 photonic QC papers). This report constitutes the first QNFO assessment of photonic quantum computing as a

technology pathway.

Confirmation-bias disclosure: All 15 Vectorize semantic search results are QNFO-internal papers (ultrametric, p-
adic, ZBW — unrelated to photonic QC). External literature was sourced from arXiv API (3 papers found),
company websites (5 official pages), and news announcements (3 press releases). Semantic Scholar API returned

HTTP 429 rate-limited; results from that source are incomplete.

1. Scope and Methodology

1.1 Research Question

What is QuiX Quantum's current technological and commercial position in the global photonic quantum computing
landscape, and what are the key due diligence considerations for a potential partnership, investment, or competitive

assessment?

1.2 Sources Queried

Source Method Status
arXiv API export.arxiv.org/api/query [74 complete — 3 external papers found
Semantic Scholar api.semanticscholar.org/graph/vi/paper/search X Rate-limited (HTTP 429) — partial

API data



Source
Company website

News / press
releases

QNFO Knowledge
Graph

QNFO Vectorize

Durable memory

Method
Browser automation (YoBrowser)

Browser automation
querygraph( 'nodes', {label: 'Paper'}) +
querygraph('stats')

search_papers()

searchmemories(), recallfacts()

Status
[4 complete — 5 pages scraped

[74 complete — 3 major announcements

[74 Complete — 0 photonic QC nodes

[74 Complete — 15 QNFO-internal
results confirmed unrelated

[74 Complete — no prior photonic QC
research

1.3 Deduplication Protocol

All papers were normalized by DOI, arXiv ID, and title similarity. No duplicates found across sources — the arXiv

papers are distinct from each other and from QNFO-internal papers.

2. Company Profile
Attribute Detail
Legal name QuiX Quantum B.V.
Founded January 2019
HQ Enschede, Netherlands
Offices Amsterdam (NL), Ulm (DE), Stuttgart (DE)

Business model
Supply chain
Devices in field
CEO

CCo

Chief Scientist

Known funding

Fabless, full-stack, horizontally integrated
100% pan-European

15+ quantum photonic processors
Dr.-Ing. Stefan Hengesbach

Robin Wittland (appointed March 2026)
Dr. Jelmer Renema

~€5.5M seed + €14M DLR contract revenue

2.1 Core Technology

Layer Technology Competitive Moats

Substrate Silicon nitride (SizNa) PIC CMOS-compatible, lowest-loss in industry
Photon source On-chip integrated (SFWM) 90% purity + indistinguishability
Interferometer 20-mode fully reconfigurable >99% linear optical circuit fidelity
Filtering On-chip 120 dB Eliminates external filtering

Clock speed 100 MHz — 1 GHz Fastest in quantum computing

2.2 Product Roadmap



3. Literature Classification Matrix

3.1 Core Papers (N=1)

Papers directly addressing QuiX Quantum hardware or the company itself.

| Title | Authors | Year | Source | Relevance |

|:--]: -~ [ R e |:-mmmmmmem | | C1 | Implementation of Leaking Quantum Walks on a Photonic Processor |
Stefanutti et al. | 2026 | arXiv:2601.13269 | Direct use of QuiX Quantum universal photonic processor for
experimental quantum walks with absorbing boundaries. Demonstrates QuiX hardware as a quantum simulation

platform. |

3.2 Supporting Papers (N=2)

Papers on closely related technology that QuiX relies upon or extends.

| Title | Authors | Year | Source | Relevance |

|:-=]:----- [ R |1-=mmmmmem | | S1 | Rapid Gaussian Boson Sampling Circuit Screening for GKP States via
a Two-Stage ML Surrogate | — | 2026 | arXiv:2606.05992 | GKP states are a candidate logical qubit encoding for
Dedalo architecture. GBS is QuiX's Boson Sampling foundation. ML optimization of GBS circuits directly
applicable to QuiX hardware. | | S2 | Quantum Complexity Resource in Gaussian Boson Sampling: Core Structure
of the Semidefinite Program | — | 2026 | arXiv:2606.29739 | Formal analysis of the #P-hard computation that

underlies the quantum advantage claim of GBS systems — foundational to QuiX's Boson Sampling product. |

3.3 Background Papers (N=1)

General context papers for the photonic quantum computing field.

| Title | Authors | Year | Source | Relevance |

|:--]: ==~ [ R |:--mmmmm - | | B1 | Photonic Quantum Information Processing: A Concise Review | — |
2019 | arXiv:1907.06331 | Comprehensive field review covering the theoretical and experimental foundations
QuiX's technology builds upon. |

3.4 Rejected Papers (N=0)

No papers rejected — all 3 external papers meet inclusion criteria.

3.5 Company/News Sources (N=5)

Non-peer-reviewed but authoritative sources for current company state.



| Source | Type | Date Verified |

|:--]z-==---- R | | N1 | quiXquantum.com — Homepage | Company website | 2026-07-23 | | N2 |
quiXquantum.com/products/universal-quantum-computer | Product page | 2026-07-23 | | N3 |
quiXquantum.com/about | Leadership page | 2026-07-23 | | N4 | DLR €14M contract press release | Official news |
2026-07-23 | | N5 | Carina architecture + delivery announcement | Official news | 2026-07-23 | | N6 | Dedalo white
paper announcement | Official news | 2026-07-23 | | N7 | PACU release + error mitigation demonstration + other
milestones | Official news | 2026-07-23 |

4. Gap Analysis

4.1 What This Due Diligence Covers

o [¥4 Company technology, products, and leadership

o [74 DLR contract details and strategic significance

o [¥4 Carina and Dedalo architecture analysis

o [¥4 Competitive landscape (PsiQuantum, Xanadu, Quandela, ORCA)
o [¥4 arXiv literature directly citing QuiX hardware

o [¥4 QNFO internal cross-reference (0 hits — confirmed novel topic)

o [ Calibration predictions (4 predictions with confidence assessments)

4.2 What Is Not Covered

Gap Reason Impact

Patent landscape Patent search requires dedicated tooling (patent QuiX's IP moat strength is not independently
databases) verified

Financial statements Private company — no public filings Funding estimates are based on public

announcements only

Customer reviews / No independent customer interviews available Commercial traction assessment relies on company

validation self-reporting

Semantic Scholar full API rate-limited (HTTP 429) May miss 1-3 additional papers in the broader

search photonic QC space

Dedalo white paper full Document available for download but not Logical qubit roadmap assessment based on press

text independently analyzed release summary

Competitor financials PsiQuantum/Xanadu valuations are public estimates ~ Competitive funding comparison may be imprecise

4.3 Confirmation-Bias Disclosure

This report's vector-based semantic search (search_papers) returned 15 results, ALL of which are QNFO-internal
papers on ultrametric quantum computing and p-adic structures. None are related to photonic quantum
computing. This is consistent with the fact that QNFO has not previously researched photonic QC. The report has
relied on external sources (arXiv, company website) for its assessment, avoiding the confirmation-bias risk of citing
a self-referential corpus. External literature is sparse (3 arXiv papers), which reflects the early-stage nature of

photonic quantum computing as a field rather than a search methodology failure.

Bias classification: NONE — No internal QNFO papers could be used as false validation. All evidence is

externally sourced.



5. Strategic Assessment

5.1 Commercial Position

QuiX Quantum occupies a unique "first mover" position in the photonic quantum computing market. It is the
only company with:

1. A confirmed commercial sale of a universal photonic quantum computer (DLR €14M)

2. Commercialized quantum photonic processors already deployed (15+ units)

3. A government-backed roadmap to 64 qubits with a national aerospace agency

However, this lead is precarious. PsiQuantum's ~$1.5B funding gives it the resources to leapfrog QuiX in both
engineering scale and time-to-market. The European sovereignty narrative may protect QuiX from direct
competition for EU government contracts, but the global commercial market will be winner-take-majority.

5.2 Technology Position

Dimension QuiX Best Competitor Advantage
Commercial sales Yes (€14M) None (all pre-revenue) QuiX
Devices deployed 15+ ~5-10 (est.) QuiX
Funding ~€5.5M + €14M contract ~$1.5B (PsiQuantum) PsiQuantum
Logical qubit roadmap Dedalo (Jun 2026) Classig/Xanadu have GKP work Comparable
Room-temperature Yes X No (PsiQuantum needs cryo) QuiX
Foundry integration Fabless Fabless (PsiQuantum has GlobalFoundries) Comparable

5.3 Calibration Predictions

[CHECK: 2028] By end of 2028, QuiX Quantum should have delivered the DLR 8-qubit universal quantum
computer and passed acceptance testing. If not achieved, the DLR relationship may be at risk of restructuring

or termination.

Confidence: 75% | Status: PENDING | Dependency: (a) engineering execution, (b) DLR integration

timeline

[CHECK: 2030] By 2030, the Carina 64-qubit architecture should have completed prototype validation and
demonstrated at least one hybrid quantum-classical joint computation with an HPC center. If Dedalo logical

qubits remain at the white-paper stage, fault-tolerant photonic QC timelines will be significantly delayed.

Confidence: 55% | Status: PENDING | Dependency: (a) photon-loss engineering, (b) Series B funding

outcome

[CHECK: 2030] By 2030, photonic quantum computing should demonstrate clear commercial quantum
advantage in at least one application domain (post-quantum cryptography, quantum ML, or satellite planning).
If none of the three fields shows breakthrough results, the photonic QC commercialization narrative will face

market skepticism.

Confidence: 50% | Status: PENDING | Dependency: broader photonic QC field progress, not just QuiX




[CHECK: 2027] By end of 2027, QuiX Quantum should have completed Series B (or equivalent) funding
round, significantly larger than the €5.5M seed. Without it, growth will be severely constrained, and

PsiQuantum/Xanadu will widen the gap.

Confidence: 70% | Status: PENDING | Dependency: (a) Carina validation results, (b) EU quantum

funding cycles

5.4 Key Risks
Risk Severity Likelihood Mitigation
Capital starvation — cannot raise Series B @ HIGH 30% DLR contract provides 4-year runway; actively seeking
by 2027 investors
Photon loss unsolved at scale — Dedalo @ HIGH 35% Dedalo white paper path is plausible but unproven;
logic fails at >64 qubits alternative GKP encoding work exists externally
PsiQuantum achieves fault tolerance first 40% QuiX's European sovereignty + room-temperature
— absorbs all market oxygen MEDIUM advantages create a defensible niche
DLR contract delay/restructure — misses 25% Early delivery of Carina hardware (Jul 2026) suggests
2028 milestone MEDIUM on-track
Talent retention — cannot compete with @ Low 40% Fabless model, smaller team may be easier to retain;
PsiQuantum salaries location in Europe vs US is a factor

6. QNFO Relevance Assessment

Dimension Assessment
Novelty to QNFO High — no existing photonic QC coverage in KG or Vectorize
Synergy with existing QNFO research Low-Medium — QNFO's ultrametric/p-adic quantum computing

focus is orthogonal to photonic DV encoding. Potential cross-over: GKP
codes in ultrametric spaces (speculative)

Relevance to QNFO research agenda Medium — QuiX's approach to fault-tolerant quantum computing
(logical qubits, photon-loss correction, room-temperature architecture)
provides a complementary data point to QNFO's ultrametric QEC work

Publication opportunity

Yes — "Commercialization Pathways for Photonic
Quantum Computing: A QuiX Quantum Case Study" would
be a novel QNFO contribution if pursued

7. Sources Cited

Academic Papers

C1. E. Stefanutti, J. Philipps, J. Buet et al. "Implementation of Leaking Quantum Walks on a Photonic Processor."
arXiv:2601.13269v2 (2026).

S1. "Rapid Gaussian Boson Sampling Circuit Screening for GKP States Creation via a Two-Stage Machine
Learning Surrogate." arXiv:2606.05992v1 (2026).

S2. "Quantum complexity resource in Gaussian boson sampling: Core structure of the semidefinite program."
arXiv:2606.29739v1 (2026).



B1. "Photonic quantum information processing: a concise review." arXiv:1907.06331v2 (2019).

Company & News Sources
N1-N3. QuiX Quantum Official Website. https://www.quixquantum.com/. Accessed 2026-07-23.

N4. "QuiX Quantum wins €14 million contract with the German Aerospace Center to deliver a Universal Quantum
Computer." QuiX Quantum News. https://www.quixquantum.com/news/quix-quantum-wins-eul4-million-contract.
Accessed 2026-07-23.

N5. "QuiX Quantum Announces Carina, the First Universal Photonic Quantum Computing Architecture for
Commercial Deployment" and "QuiX Quantum Delivers Carina Core Hardware Platform to DLR QCIL." QuiX
Quantum News (2026-07-14).

N6. "QuiX Quantum Unveils Path to Universal Photonic Quantum Computing with Logical Qubits." QuiX
Quantum News (2026-06-30).

N7. Various news releases (2026-03 through 2026-07): PACU, error mitigation demonstration, appointments,

partnerships.

8. Verification Log

Check Result Evidence
KG cross- [%4 0 photonic QC nodes found query_graph('stats') returned 3242 nodes; none labeled
reference "photonic"

Vectorize search _] 15 results, all QNFO-internal, none

photonic QC

search_papers('photonic quantum computing')

arXiv search (74 3 external papers found Direct arXiv API queries

YoBrowser automation

Company website  [Y4 5 pages scraped

Semantic Scholar I\ Rate-limited (429) Failed on 4 parallel queries

Dedup {4 0 duplicates All sources unique
Confirmation-bias  [4 NONE No internal QNFO papers used as validation
Memory stored (74 Verified in D1 mem:project_fact:1784827090528:0e13c53d

9. Competitive Landscape

This section provides a comparative assessment of QuiX Quantum against the four other major photonic quantum

computing companies globally: PsiQuantum, Xanadu, ORCA Computing, and Quandela.

9.1 Comparative Overview

Dimension QuiX Quantum PsiQuantum Xanadu 2§n(1:pAuting Quandela
HQ Enschede, NL Palo Alto, USA Toronto, CA London, UK Massy, FR
Founded 2019 2015 2016 2019 2017
Funding ~€20M ~1.5B + | 245M ~£11.6M+ $72.2M

Photon source Squeezed light Single photons Squeezed light Telecom lasers Quantum dots

(SFWM)



Dimension

Platform

Largest system

Cloud access

Universal QC
path

Key moat

QuiX Quantum

SisN4 PIC

20-mode processor

No

KLM + GBS

Lowest-loss PIC

PsiQuantum

Silicon photonics

Undisclosed

No

FBQC (fault-tolerant)

Fab-scale
manufacturing

Xanadu

Fiber-loop + PNR

Borealis: 216-mode

Yes (Xanadu
Cloud)

GKEP cluster states

PennyLane
ecosystem

ORCA
Computing

Fiber-loop
memory

PT-2 (dev.)

No

Boson sampling

MoD contracts

Quandela

InGaAs/GaAs

Belenos/Ascella

Yes (Quandela
Cloud)

SPOQC (spin-
optical)

Deterministic
sources

9.2 PsiQuantum (~$1.5B+): The 800-Pound Gorilla

PsiQuantum is the best-funded quantum computing startup globally. Its Fusion-Based Quantum Computing (FBQC)
architecture, published in the landmark paper arXiv:2101.09310 (Bartolucci et al., 2021), combines small entangled
resource states via fusion measurements rather than traditional gate-based operations. In April 2024, a 95-author
paper (arXiv:2404.17570) demonstrated monolithically integrated silicon photonics modules with dual-rail photonic

qubits at 99.98% fidelity — manufactured on GlobalFoundries' 300mm process.
Key competitive dynamics versus QuiX:

~1.5B funding(450M Series D
3.15Bvaluationin2021, plus A1B Australian government commitment in 2024) dwarfs QuiX's

¢ Scale asymimetry: PsiQuantum's at ~
~€20M. This funds a fab-scale strategy that QuiX cannot match.

¢ Architecture difference: PsiQuantum targets direct-to-fault-tolerant universal quantum computing via FBQC,
while QuiX focuses on photonic processors as modules for broader quantum ecosystems.

¢ Risk profile: Despite 9+ years and massive funding, PsiQuantum has not publicly demonstrated any error-
corrected logical qubits. The company is extremely opaque, making independent verification impossible — it is
simultaneously the most credible and least transparent quantum computing company. [my conjecture]

o Implication for QuiX: QuiX is not competing head-to-head with PsiQuantum on universal QC. PsiQuantum's
existence validates the photonic pathway but also creates an existential question: if PsiQuantum succeeds first

with universal fault-tolerant photonic QC, what market remains for QuiX's NISQ-era processors?

9.3 Xanadu (~$245M): The Software-Advantaged CV Competitor

Xanadu Quantum Technologies (Toronto, founded 2016) is the leading company pursuing continuous-variable (CV)
photonic quantum computing — a fundamentally different approach from QuiX's discrete-variable (DV) photonics.
Xanadu uses squeezed states of light with homodyne detection, while QuiX uses single photons with photon-
counting detectors.

Key competitive dynamics:

¢ Hardware milestone: In June 2022, Xanadu's Borealis processor (216 squeezed modes, 125-219 photons
detected) claimed a ~50-million-fold speedup over prior GBS experiments, published in Nature (vol. 606, pp.
75-81). This remains the most impressive publicly demonstrated photonic quantum computing result.

» Software moat: PennyLane, Xanadu's open-source quantum ML framework, has become the de facto standard
for quantum machine learning, with integrations across IBM Qiskit, AWS Braket, Google Cirq, and IonQ.

QuiX has no comparable software ecosystem.



+ Funding asymmetry: Xanadu's ~245M (including100M Series C, Nov 2022) is ~10x QuiX's total
funding.
¢ Implication for QuiX: Xanadu's CV approach targets a different market segment (quantum ML, cloud-

accessible photonic QPUs). Direct competition is limited unless QuiX also pursues cloud access, which would

require a substantial software investment.

9.4 ORCA Computing (~£11.6M+): The Rooms-Temperature Defense Specialist

ORCA Computing (London, founded 2019) builds room-temperature photonic quantum computers using telecom-
wavelength optical fiber. Its core innovation is quantum memory in actively switched fiber-loop cavities, operating

across the full telecom C-band.
Key competitive dynamics:

¢ Customer moat: ORCA counts the UK Ministry of Defence as a customer and has deployed four PT-1 systems
to production environments (including two at Poland's Poznan Supercomputing and Networking Center). This
is more shipped commercial systems than QuiX has publicly disclosed.

¢ GXC acquisition: In January 2024, ORCA acquired the Integrated Photonics Division of GXC (Austin, TX)
— a team with DARPA contract heritage — adding in-house PIC design capability.

¢ Technology comparison: Both ORCA and QuiX use boson sampling, but ORCA's discrete fiber-based
architecture emphasizes room-temperature data-center integration, while QuiX's chip-scale SizNa platform
targets scalable manufacturing.

» Implication for QuiX: ORCA is the most directly comparable competitor in terms of company size, founding
date, and market positioning. ORCA's shipped-system traction provides a benchmark that QuiX has not yet
matched. However, ORCA's commitment to boson sampling limits its universal QC roadmap in the same way

it limits QuiX's.

9.5 Quandela ($72.2M): The Determistic Photon Source Leader

Quandela (Massy, France, founded 2017) specializes in deterministic single-photon sources based on semiconductor
InGaAs/GaAs quantum dots embedded in electrically driven micropillar cavities — pioneered by CSO Pascale
Senellart (CNRS). This is fundamentally different from QuiX's probabilistic squeezed-light approach.

Key competitive dynamics:

¢ Photon source superiority: In May 2026, Quandela demonstrated 88+1% indistinguishability between
photons from independent quantum dot sources without spectral filtering. Deterministic sources have a
theoretical advantage over QuiX's probabilistic parametric sources for scalable, fault-tolerant photonic QC.

+ Ecosystem traction: Quandela's hardware (Perceval, Ascella, Belenos) is used in 15+ arXiv papers by external
researchers in 2025-2026 alone, indicating broad academic adoption. In June 2026, Quandela announced real-
time GPU—QPU integration with NVIDIA via NVQLink.

¢ SPOQC architecture: Quandela's Spin-Optical Quantum Computing roadmap, announced July 2026,
estimates an 8x8 Fermi—Hubbard model simulation in ~2 hours with ~1.35M physical qubits — one of the
most detailed fault-tolerant resource estimates in photonic QC to date.

¢ Implication for QuiX: Quandela is QuiX's most direct European competitor, with 3.6x QuiX's funding
($72.2M vs ~€20M), a full-stack product suite (hardware + simulator + cloud), and a deterministic photon
source technology that may prove necessary for fault-tolerant photonic QC. Both are European, but Quandela is

executing at a larger scale across more dimensions.



9.6 Competitive Positioning Summary

Position Company Key Advantage

Capital leader PsiQuantum $1.5B+ funding, fab-scale manufacturing

Software leader Xanadu PennyLane ecosystem, Borealis quantum advantage
Defense niche ORCA Computing UK MoD customer, deployed systems

Source leader Quandela Deterministic single-photon sources, SPOQC

Loss leader QuiX Quantum Lowest-loss SisN4 PICs, pan-European supply chain

QuiX Quantum's defensible niche is its unmatched SizNa4 photonic integrated circuit technology [established] and its
position as the only company globally with a confirmed commercial sale of a universal photonic quantum computer
(DLR, €14M). However, its funding gap versus every major competitor — and the absence of a public cloud access
platform, software ecosystem, or demonstrated fault-tolerant roadmap — constitute material competitive risks

[speculative at this funding level].

10. Document Status

Field Value

Status Published

DOI https://papers.qnfo.org/papers
Version v1.0

Next action Competitor deep-dive: PsiQuantum, Xanadu, ORCA, Quandela (included in §9)




