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OBJECTIVES — TOWARDS SCALABILITY OF PIC BUILDING BLOCKS FOR QUANTUM APPLICATIONS

’ I I ; ‘ QU-PIC’s main objective is to develop a toolkit of photonic integrated circuit (PIC) quantum
building blocks to accelerate the development of complex quantum systems, from idea to
packaged systems. Many of the technologies required in the supply chain will be developed

to ensure their availability in Europe, which is key to establish European sovereignty in the
emerging quantum field.
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* Broadband backbone PIC platform capable of serving all quantum PIC applications: towards scalability

* European supply chain of PIC building blocks for quantum ‘

* Wafer-levelintegration technology

* Open PDK of quantum building blocks: acceleration of innovation process Exploitation . Tematys

* Validationin state-of-the-art quantum systems activities \N\Ww
* Strong consortium of both academics and industry with expertise from research to exploitation
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DETAILED OBJECTIVES

Development of optical gain material emitting at 280 nm (in the UVC)
Superconducting nanowires detectors integrated on Al203 waveguides
Development of a programmable ASIC

Development of fast, low-power modulators

Passive PIC building blocks for quantum

Process Design Kit (PDK) of basic PIC building blocks for quantum

Development of a uTP printing technology for 280 nm AlGaN gain material
onto Al203 platform

Development of packaging/assembly for UV waveguides, compatible with
cryogenic operation

Demonstrate a multiwavelength tunable laser
Demonstrate a 280 nm external cavity UV laser
Demonstrate a light distribution PIC
Demonstrate an ion trap chip

Quantum processor for generating GKP states
Quantum sensing based on atomic clocks
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ABSTRACT

Quantum technology holds the promise of enabling
next generation computing, communications, and
sensing systems. However, the size, cost, and
scalability of current devices prevents them from
reaching their full potential. Photonics is one of the
key enabling technologies for quantum technology. In
particular, photonics integrated circuits (PICs) with
their wafer-level manufacturing based on
microfabrication technologies can provide the
reduction in size and cost and enable next generation
scalable quantum technologies. To fully achieve this
goal, a universal PIC technology that can serve most
guantum applications is needed.

In QU-PIC, we selected the Al203 integrated
photonics platform as backbone technology for the
development of quantum PICs thanks to its excellent
low propagation loss performance and wide
operating spectral region from the ultraviolet (200
nm) until the mid-infrared.

A large range of PIC building blocks will be developed
in QU-PIC, focusing on areas where materials or
integration technologies are not yet available. Several
light sources, including multiwavelength tuneable
lasers with operation at 399 nm, 411 nm, and 935 nm
on the PIC, UVC external cavity lasers emitting at 280
nm, sources of squeezed photons, single photon
detectors, programmable ASICs, and the required
packaging and assembly technologies will be
investigated. An open PDK will group all the developed
guantum building blocks to accelerate innovation from
the initial idea to an actually manufactured system.

Two application demonstrators will be implemented
using the developed building blocks, namely a source
of GKP states for quantum processing and an atomic
clock based on Yb+ ions for quantum sensing. It is the
ambition of QU-PIC to secure a full European supply
chain to establish Europe’s sovereignty and
manufacturing capabilities in photonics integrated
circuits for quantum.
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GENERAL INFORMATION
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