Polish Perspective
European Mid-IR Integrated Photonics Platform for Energy-Efficient Sensing
Strategic Rationale
Mid-infrared (mid-IR) sensing enables direct molecular fingerprint detection and high selectivity with minimal signal amplification. Europe still lacks a scalable, industrial-grade mid-IR photonic integrated circuit (PIC) platform capable of delivering energy-efficient, AI-ready sensing systems across critical sectors.
We propose a European mid-IR integrated photonics platform combining:
· multi-band PICs (mid-IR + NIR)
· Si/Ge/III-V/TFLN heterogeneous integration
· Photonics–CMOS co-integration
· Advanced system-in-package architectures
· Standardized, calibrated data-generation frameworks

This initiative aligns with Chips Act 2 priorities: strategic autonomy, advanced packaging sovereignty, trusted hardware, and AI-enabling semiconductor systems, and also contributes to the EU objective of a ×1,000 improvement in energy efficiency.

Contribution to the 15 Key Energy-Efficiency Technologies
3D Heterogeneous Integration & Co-Packaged Optics
Mid-IR PICs co-integrated with CMOS readout and advanced packaging reduce electrical interconnect losses, minimize parasitic effects, and improve system-level power efficiency.
More-than-Moore Functional Diversification
Mid-IR sensing extends semiconductor functionality beyond logic scaling into physics-based molecular detection, increasing performance-per-watt at the system level.
Smart Sensors / Edge AI Computing
Physics-grounded spectral sensing combined with edge-compatible architectures reduces data volume and transmission energy in distributed monitoring networks.
AI-Based Co-Optimization & Design
Packaging-aware photonic–electronic co-design enhances efficiency per function and accelerates industrial deployment.


Priority Application Domains
Environmental Monitoring
Greenhouse gases, industrial emissions, chemical pollutants - mid-IR spectroscopy enables high sensitivity with low energy overhead, forming a sovereign European environmental sensing backbone.
Digital Health Monitoring
Non-invasive biomarker detection via on-chip spectroscopy. Supports secure EU-based health data generation with low-power continuous monitoring.
Automotive & Mobility
Battery safety, cabin air monitoring, outdoor monitoring (incl. lidars), and chemical detection in EV platforms. Automotive-grade qualification ensures resilient European mobility supply chains.
Defence & Strategic Security (Dedicated Track)
Chemical threat detection and infrastructure monitoring using trusted, EU-controlled mid-IR hardware and radiation-tolerant integration pathways. 


Strategic Outcome
Position Europe as the architect of an energy-efficient, mid-IR-based sovereign sensing and data infrastructure underpinning environmental resilience, digital health systems, advanced mobility, defence readiness, and AI-driven industrial competitiveness.
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