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https://twitter.com/SpaceHub_SL/status/1465334375415902219/photo/1
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• creating light & illumination with solid state light sources (IR/VIS/UV) 

• optics, photonics, LED, laser, converter materials (phosphors)

• automotive, aerospace, medical

• Intellectual property rights & protection

• patent searches & analysis

• lighting for living beings (human physiology, animals & plants)
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>500m
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www.avex-asso.org
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Source: http://www.jrm-photoworks.com

cenogent SàRL07.12.2021 5

http://www.jrm-photoworks.com/


• 1992 –> 2017: at least +49%

• possibly as much as 270% 
globally

• huge regional variations, mostly
increase

• satellite sensor not sensitive to  
blue part of emission spectra

• therefore shift to LED lighting
may hide real effect
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https://www.fondsprofessionell.de/news/produkte/headline/abf
all-interessiert-auch-bill-gates-neuer-fonds-von-fidelity-148687/
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Konsultation «Vollzugshilfe Lichtemissionen», Seite 12
https://www.bafu.admin.ch/dam/bafu/de/dokumente/elektrosmog/uv-umwelt-vollzug/empfehlungen-zur-vermeidung-von-lichtemissionen.pdf.download.pdf/UV-2117-D_Lichtemissionen.pdf



• Light pollution has three components:

1. backreflection from lit target surfaces: unavoidable (actually the objective….)

2. illuminated surfaces outside target: avoidable

3. backreflection from those surfaces: avoidable

4. direct visibility of light sources (light points): avoidable

• > 98% of all outdoor lighting still has components 2. - 4., even LED-based lighting
solutions.  
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• plants growth cycles are being disturbed
• they may become less resilient
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https://www.unsertirol24.com/2016/08/03/ist-euch-das-beim-autofahren-schon-aufgefallen/

Common
observation 
in the 80ies/90ies
after long summer
car trips 

only gone because of
improved
car aerodynamics ?



100 billion insects / year lost
at streetlights in Germany 
alone !

Impact on food chain

night active butterflies, moths
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Quelle: Light Pollution, Circadian Photoreception, and Melatonin in Vertebrates
Maja Grubisic 1,2,* , Abraham Haim 3, Pramod Bhusal 4 , Davide M. Dominoni 5,
Katharina M. A. Gabriel 6 , Andreas Jechow 1,7 , Franziska Kupprat 1, Amit Lerner 8,
Paul Marchant 9,10, William Riley 11 , Katarina Stebelova 12 , Roy H. A. van 
Grunsven 13, Michal Zeman 12 , Abed E. Zubidat 3 and Franz Hölker 1
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DAYS

• BLUE PART OF LIGHT SPECTRUM

• INCIDENCE ANGLE IS CRITICAL
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• Cause and effects are well known by now

• It becomes clear that light pollution has much
worse effects than previously thought

• Massive threat to insect population

• Equally negative effects on wildlife, birds, but 
also water habitats

• Is threatening for humans as well
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Emission above horizon
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• Flat light output window, oriented
horizontally: no uplight!

• no shields with respect to angles outside
the target surface (road) to be illuminated

• -> part of the light is emitted above
reasonable angles 
(longitudinal 75°-90°; transversal 20°-90°)
-> light pollution, 
->waste of energy, 
-> obstacle for insects
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• optics tolerances & imperfections, 
• cover glass, 
• dirt
• -> scattering in undesired directions
• Standard optics will not improve much anymore.

07.12.2021 26cenogent SàRL



07.12.2021 27cenogent SàRL



07.12.2021 28cenogent SàRL



07.12.2021 29cenogent SàRL



07.12.2021 cenogent SàRL 30



07.12.2021 cenogent SàRL 31



• Need for light sources with (internal) sharp cutoff – LEDs (+ primary optics)
• But very small

• LED development is not exhaustive so far (efficiency, spectrum)
• Light emission characteristics equally important

• POSSIBILITIES:

• microoptics
• micro-/nanostructured conversion layers
• photonic lattices
• miniaturize light sources, increase luminance / minimize étendue
• laser based lighting (LARP)?
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MARKET LEADER OUR APPROACH
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https://www.welt.de/wissenschaft/weltraum/article186607966/Milchstrasse
-Unserer-Heimatgalaxie-steht-der-grosse-Crash-bevor.html

Thank you for your attention!
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