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A sequel …
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Applications of Medical Fiber Lighting

▪ Endoscopy : 

▪ Illumination

▪ Fluorescence

▪ Ophtalmology : 

▪ Endoillumination

▪ Dental

▪ Microscopy

▪ Formerly : Surgical headlights 



a little calculus
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From source to fiber

▪ Target étendue (Fiber)        (mm2sr)

▪ Source Flux         (lm)

▪ Source Luminance        (cd/m2 = Nit)

▪ Source étendue (LED)        

▪ Collected target flux

       It‘s all about luminance !



          necessary luminance
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Customer Wishes

▪ 10 lm in D=100µm, NA 0.5

▪ …

▪ 2400 lm in D=4.8mm, NA 0.37

▪ CRI > 80, 4500 K, close to BB

„Brightest“ LED

300 MNits



High Luminance needed
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Source selection

Biophotonik 1(2016), 36-38
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Color Rendering - Luminance Tradeoff

XP-P

Study
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White Light Technologies 
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Small target étendue : Preserve luminance !
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Optical design for light sources



Where is my luminance ?        Virtual focus and Rayfile Analysis.
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Source assessment

LED

SLD

Discharge

Luminance diagram based on source rays analysis



LARP source plus 780nm, tuneable beam angle

27.09.2024 EPIC TechWatch at W3+ Fair, Jena 202411

Design example

LED

LARP

xcube

zoom

fiber



THANK YOU
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The specification determines the source technology.

Source luminance determines optics size and cost.

New LARP sources available.

Mostly imaging optics. 

There are always tradeoffs.

Summary
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A measure for light quality.   Newer (better) standards not yet widely used. 
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Color rendering

Courtesy by Julius Muschaweck, JMO



LEDs by Luminus Devices
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More Red ?

also for LARP ?



US 2013/0170199 A1
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CRI : the notch filter hack
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