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Abstract 

This whitepaper presents the optical and horticultural performance characteristics of a 

nano-structured photonic coating applied to ceramic metal halide (CMH) horticultural lighting 

systems. The coating is engineered to increase photosynthetically active radiation (PAR) 

efficiency, tighten beam geometry, and enhance spectral purity within vegetative-growth 

wavelengths. Controlled testing demonstrates measurable improvements in downward photon 

delivery, spectral consistency, and vegetative biomass development compared to uncoated CMH 

systems. Results indicate that nano-structured photonic coatings can improve horticultural 

lighting efficiency without increasing electrical power consumption. 

1. Introduction 

Indoor horticulture relies on efficient photon delivery to maximize plant growth. Traditional MH 

and CMH systems lose a significant portion of emitted light to scatter, absorption, and off-axis 

dispersion. NanoGrowLight’s Nano Liquid Photonic Coating is designed to reduce these 

inefficiencies by manipulating light at the nano-scale. 

2. Coating Composition and Structure 

The coating consists of layered nano-scale materials with controlled refractive indices. These 

layers are engineered to: 

• Increase surface reflectivity 

• Redirect stray photons 

• Reduce off-axis photon loss 

• Enhance spectral purity 

• Improve blue-rich vegetative wavelengths 

The nano-structured film is applied to both the reflector surface and the CMH arc tube. 

3. Mechanism of Action 



The coating improves optical efficiency through: 

Photon Redirection 

Stray photons are redirected downward toward the plant canopy. 

Beam Tightening 

The coating reduces lateral dispersion, increasing canopy penetration. 

Spectral Shaping 

Blue-rich wavelengths (400–500 nm) are intensified, supporting vegetative growth. 

Reflectivity Enhancement 

Nano-layer reflectivity increases usable PAR without increasing wattage. 

4. Performance Data 

Controlled indoor testing shows: 

• Up to 18% increase in usable PAR 

• Up to 22% tighter beam spread 

• Improved spectral consistency 

• Higher canopy penetration 

• Denser vegetative growth 

• Reduced internodal spacing 

• Faster biomass development 

Measurements were taken using identical environmental conditions and CMH baseline 

comparisons. 

5. Horticultural Impact 

Plants grown under nano-coated CMH systems exhibited: 

• Stronger vegetative structure 

• Increased leaf density 

• Reduced stretching 

• Faster development cycles 

These improvements were consistent across microgreens, herbs, and ornamental species. 



6. Certification 

NanoGrowLight systems incorporating the nano coating are UL-certified, confirming 

compliance with electrical, thermal, and manufacturing safety standards. 

7. Applications 

The technology is suitable for: 

• Controlled-environment agriculture 

• Research laboratories 

• Microgreens production 

• Vegetative growth phases 

• Photonics-based horticultural studies 

8. Conclusion 

Nano Liquid Photonic Coating represents a measurable advancement in horticultural lighting 

efficiency. By improving photon directionality and spectral purity, the coating enhances 

vegetative growth performance without increasing energy consumption. 

 


