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Reliable On-Demand Single Photons

Indistinguishable and bright
The emitted photons should be of high 

quality

On-demand
Emits only when pushed (triggered), not 

randomly

Pure
Emits one photon per push (pulse), no 

missing photons, no photon pairs
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Applications of Deterministic Photonic Quantum Chips

Delivering the key-enabling 
devices for secure global 
communication

QUANTUM 
COMMUNICATION

Delivering the key-enabling 
components for Fault-tolerant 
Photonic Quantum Computers

QUANTUM 
COMPUTING

DRIVING THE EVOLUTION OF 
DISTRIBUTED QUANTUM COMPUTING
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Sparrow Quantum

GENDER BALANCE

25% WOMEN

TEAM MEMBERS

50+ 
RESEARCHERS

26 PhDs

CULTURAL DIVERSITY

20 NATIONALITIES

Peter Lodahl

Sparrow Core Sparrow Nest

Legacy: Niels Bohr Institute



Part of a Flourishing Ecosystem in Copenhagen

DEEP TECH LAB – QUANTUM, NATO

CENTER FOR HYBRID QUANTUM 
NETWORKS, COPENHAGEN UNI. DANISH QUANTUM DIPLOMACY
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INDUSTRY SYNERGY, NOVO FOUNDATION
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Deterministic Single Photon Sources

open microcavity planar waveguides micropillar

N. Tomm et al. Nat. Nanotechnol. 16, 399 (2021)                             M. Albrechtsen et al. arxiv:2510.09251 (2025)    H. Huet et al. Nat. Commun. 16, 4337 (2025)



Optical module

✓ Low-loss

✓ Compact

✓ Stable

Total efficiency > 50%

avg. purity > 99%

peak purity 99.9%

avg. indistinguishability > 95%

peak indistinguishability 97%

Timo Kaldewey et al.
PRB 95, 161302(R) Sparrow Quantum, Appl. Phys. Rev. 13, 011326 (2026)
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Parameters Specs

Wavelength 926 nm

Lifetime 150 ps

Single-photon purity 99.9 %

Indistinguishability 97%

System efficiency 𝜼total 50%

Planar Chip Architecture
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Sparrow Technology

Average > 95%

Average > 99%

Indistinguishability (raw) > 97%

Single-photon purity > 99.9%
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Tomm et al. Nat. Nanotechnol. 16, 399 (2021)
Wang et al. Phys. Rev. Lett 123, 250503 (2019)
Maring et al. Nat. Photon. 18, 603 (2024)
Ding et al. Phys. Rev. Let. 116, 020401 (2016)

End-to-end efficiencies
HOM and g(2)(0) (raw numbers)

Sparrow Quantum, Appl. Phys. Rev. 13, 011326 (2026)

Where we are with photonic parameters (930 nm)
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Moving to Telecom O-band wavelengths

Quantum Communication
Attenuation in fiber becomes the 

relevant source of photon loss

Optical fiber attenuation

Communication 
channels

Classical and quantum 
communication channels 

are required

C-band and O-band are 
the best telecom choices



11

Moving to Telecom O-band wavelengths
Charge tuning

M. Albrechtsen et al. Nat. Nanotech. 21, 642–647 (2026) 
(group of L. Midolo, A. Ludwig, R. Warburton, and Sparrow Quantum)
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Moving to Telecom O-band wavelengths
Charge tuning

M. Albrechtsen et al. Nat. Nanotech. 21, 642–647 (2026) 
(group of L. Midolo, A. Ludwig, R. Warburton, and Sparrow Quantum)
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Moving to Telecom O-band wavelengths
Charge tuning

M. Albrechtsen et al. Nat. Nanotech. 21, 642–647 (2026) 
(group of L. Midolo, A. Ludwig, R. Warburton, and Sparrow Quantum)

High efficiencies, low noise

• 8% broader than lifetime-limit
• state-of-the-art compared to 

other QDs at ~930nm



Photonics for Quantum (P4Q)
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Lift the current R&D status of these technologies to 
the level required for volume production of photonic 
quantum chips and devices.

Quantum Pilots



Questions?
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