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Hybrid approach to Quantum Technologies

• Quantum Technologies are beeing developed and integrated at PCSS and PIONIER environment since

2014

• Closely connected with European Commission programs and GÉANT project

• Quantum Strategic and Research Agenda (Quantum Flagship)

• Focused on hybrid and joint approach to all quantum technologies

• The 2025 International Year of Quantum Science and Technology (IYQ)



European Commission Programs



Quantum Computing at PCSS - systems

• PCSS installed three physical Quantum Computing
Infrastructures: EuroQCS-Poland ion trap machine (AQT),
EuroHPC-PL two photonic ORCA PT-1 systems

• Remote access to superconducting qubits quantum
computing infrastructure: IBM Quantum. PCSS is IBM
Quantum Excellence Centre

• Active projects for quantum computing systems integration
(EuroQCS-I) and quantum excellence centre (QEC4QEA)

• Copperation with different vendors of quantum computing
systems and infrastructures – also in the aspect of quantum
memories and integrating quantum communication between
the quantum computing systems



Quantum Computing at PCSS – Simulators

Quantum simulators running on classical HPC resources at PSNC

CUDA QuantumNew GPU Resources



Quantum Computing at PCSS – Hybrid and 
Distributed demo at SC24 CPU+GPU+QPU



Quantum Technologies integration with    
AI Factories

• AI Factory infrastructure and services are planned to be 
integrated with quantum computing, quantum 
communication and quantum sensing infrastructures

• Hybrid infrastructure and use cases:

• Quantum Computing – error mitigation, correction, 
system callibration, monitoring and optimization

• Quantum communication – QKD network optimization, 
monitoring data analysis, digital twin, simulation

• Quantum sensing – sensors measurement data analysis 
and processing



Quantum Sensing at PCSS - Gravimetry

• Development and deployment of mobile 
quantum gravimeters based on atom 
interferometry

• The project aims to establish 
synchronous network of moblie quantum 
gravimeters

• Platform for data analysis, storage and 
transmission. Also using secure QKD links

• Integration with AI system for data 
processing and analysis



Quantum Sensing at PCSS – Atomic Clocks

• The Q-ChronoS project will build a system of mobile 
quantum sensors based on optical atomic clocks and 
an optical frequency transfer infrastructure.

• This infrastructure will enable use mobile optical 
clocks in various locations in Poland. The planned 
infrastructure includes terminals for optical frequency 
transfer in free-space and via telecommunications 
fiber infrastructure, including using DWDM 
technology.

• Duration 2025 - 2029



Quantum Sensing – Metrology Infrastructure
The National System for Generation and Distribution of Reference Optical Carrier

Optical Carrier Access points

Optical Carrier Distribution 
points

Optical Carrier links
Cross border connections
PIONIER network

• Distribution ultrastable optical frequency - Optical Carrier 
• Precision of signals 10-17
• Precision of our distribution system 10-19
• Implementation Optical Carrier distribution system:

• Optical Clock signal source - KL FAMO,

• Transmission elements - PSNC / AGH

• Transmission network - PSNC

• Users:

• Warsaw - University of Warsaw

• Poznan - PSNC

• Wroclaw - Wroclaw University of Technology

• Technology manufactured by PSNC & AGH

• Operational since VIII 2023 



Quantum Sensing – Metrology Infrastructure
Generation and Distribution of Reference Optical Carrier – connection between Poland (PCSS) and Germany (PTB)

• 2 dark fibres

• Overall fibre length: ~690 km (270 km in 

Poland; Pionier/PSNC)

(420 km in Germany; GÉANT)

• 10 ILA points (5 in Poland)

(5 in Germany)

• The longest section between ILAs:  106,7 km / 

22,6 dB 



Quantum Communication at PSNC - EuroQCI
PIONIER-Q project

• 6 partners (PCSS coordinator)

• Start date: 01.02.2023

• Duration: 30 months

• Budget: 10 MEUR

• Deliverables: EU restricted

• Infrastructure

• 1770 km of intercity QKD links implemented in March 2024, 
dedicated fibers and KMS network

• Intermediary nodes in main cities of Poland and ready to QKD metro 
system installations

• Each partner has 2 QKD metro systems with encryptors

• NSA connected by dedicated QKD system 

• Additional MAN networks connected.

• QKD and quantum communication protocols can be implemented and 
simulated on quantum computing infrastructure



EuroQCI CEF Call proposals – GAP Phase

• Direct cross-border connections with 

Denmark, Germany, Czech Republic, Slovakia, 

Lithuania

• 2 OGS satellite projects, 1 national and 1 with 

cooperation with Czech Republic and Slovakia

• Prepared in March-April 2025

Quantum Communication at PSNC - EuroQCI



Quantum Communication at PSNC - WEDROWNIQ 
Satellite Quantum Communication

• Long distance optical quantum communication systems – bases and free space 
propagation are essential element to interconnect global quantum 
communication networks, its services (like QKD) and enable future distributed 
quantum computing. 

• Possible scenarios are connected with but also not limited to:

• fundamental research physics,

• quantum networks and quantum internet

• next-generation precision positioning and navigation in both civilian and military 
applications,

• Deep space optical communication systems

• Duration 2025 - 2029



Quantum Communication at PSNC - WEDROWNIQ 
Satellite Quantum Communication

Space Research Center
Polish Academy of Sciences

• The WEDROWNIQ project will provide Optical Ground Station platform for satellite quantum 

communication (operational and experimental) for optical communication development in free space 

(classical and quantum communiucation). Infrastructure will be associatd with quantum gravimetry 

laboratory.

• This infrastructure will contribute and allow to use EuroQCI infrastructure. It will be integrated with Polish 

National QCI infrastructure – PIONIER-Q and contribute to quantum communication and quantum 

computing infrastructures.



QuantumTechnologies Standardization

• PSNC is part of and chair of Polish PKN group focused on quantum technologies 

standardization; PSNC takes part in CEN/CENELEC JTC 22 group meeting WG1-WG4

• PKN KT341 comittee was formed in December 2024
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