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PARTNERS

OBJECTIVES

To grow advanced 
direct-bandgap GeSi 
quantum 
heterostructures
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3
To create spin-
photon interfaces in 
direct-bandgap GeSi

2
To realise spin 
qubits in direct-
bandgap GeSi.

5
To integrate 
electronics and 
photonics in a single 
silicon-based system

PROJECT ID CARD

Silicon photonics technology allows photonic components to 
be integrated into a tiny chip. The technology promises 
greater energy efficiency and lightning-speed processing but 
comes with a major roadblock: conventional cubic silicon has 
an indirect band gap, which renders it optically inactive. 
Unless germanium is added to silicon, in a fully new 
hexagonal crystal structure, silicon is not good at dealing 
with light. To overcome this issue, the EU-funded ONCHIPS 
project aims to build hexagonal germanium-silicon 
heterostructures for quantum technology applications and 
realise spin qubits in quantum dots. Furthermore, 
researchers will build single-photon detectors for light 
wavelengths exceeding 2 µm. The ONCHIPS novel platform 
interfacing individual spin qubits and photons could 
drastically enhance quantum system scalability.

4
To develop a 
theoretical description 
of nanostructures 
based on hex-GeSi

https://www.linkedin.com/in/onchips-eu-1b487624a/
https://twitter.com/ONCHIPS_EU
http://www.onchips.eu/
https://www.youtube.com/watch?v=dYFBOlQqdx4&t=1s


Result 4Robust single-photon detection 
system for wavelengths >2um

Result 3 Quantitative model for spins and 
photons in hexagonal GeSi

Result 1
Hexagonal GeSi material and 

the know-how to design, 
fabricate and operate 

hexagonal GeSi nanostructures

Result 2High-fidelity spin-based 
quantum bits

Facilitating the use of spin-photon interfaces will advance quantum technologies with impact on: 
- Solving long-standing problems related to the health, energy and climate.
- Reducing environmental and toxicological impact of group III-V materials.

Developing single-photon detectors for 2–4 μm wavelength has applications in: 
- Biomedical imaging: Imaging microbial consortia and their interaction as well as in-vivo tissue with extended penetration for recognizing and fighting cell diseases.
- Quantum communication: Potentially, long-distance ground-to-ground and ground-to-orbital links for optical quantum secure communication within the atmospheric windows in the 2–4 μm range.

How are we impacting your daily life? 

RESULTSROADMAP

Opening routes towards
scalable quantum 

technologies such as CMOS.

Monolithic integration of quantum 
electronics and photonics in direct 

bandgap Si platform
Robust single-photon detectors for 

>2µm wavelength

Academic and industrial
parties start experimenting
with direct-bandgap GeSi

ONCHIPS objectives

Result 5 Spin-photon interfaces 
in GeSi 


	Slide 1
	Slide 2

