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Demonstration of a bright single-photon source 
based on hexagonal boron nitride (hBN) at room 
temperature and integration in a metropolitan-
scale quantum-secured link.

Micro-fabricated LED + DBR Mirror 
→ Efficient integrated optical pumping

• Hexagonal boron nitride (hBN)
→ Single-photon emission (SPE)

• Lifetimes in few ns range

• SPE count rate of ~ 0.1 MHz
• Single photon purity ~ 90% 
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Open cavity design: 
Titanium cage & 6 nanopositioners
→ Compact device & nm-scale accuracy
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Top mirror with 9 microlenses:

Sample holder with wire bonded LED

Bare LED DBR Flake

• 10 pairs (SiO₂ / TiO₂)
• Stopband centered @ 750 nm

• Transfer via PDMS-stamping

Quantum-optical activation:
• Drop-cast hBN solution

• Single emitter signatures

Device after hBN drop-cast
Device before hBN drop-cast

Quantum Communication
Evaluation in applications for quantum key distribution (QKD)

Tracking off
Tracking on

Room EW 539 Geodists platfrom

Lab-scale QKD [2]:

• BB92 protocol
• SPE from hBN at

room temperature
• 2-state polarization 

encoding

Towards QKD field experiments in Berlin city [3]:

• BB84 protocol
• 4-state polarization encoding
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