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DISCLAIMER 

This document is intended for all audiences. The material herein is provided "AS-IS" and 

LEDMOTIVE makes no warranty of any kind regarding this material. 

LEDMOTIVE shall not be liable for errors and omissions contained herein. 

All product specifications and data included in this document are subject to change without notice 

to improve operation, reliability, design or otherwise. 

 

COPYRIGHT & TRADEMARK 

© 2017, Ledmotive Technologies S.L, all rights reserved.  

Any unauthorized work, review, copy, translation and distribution of this material is strictly 

prohibited. 

LEDMOTIVE, LIGHT CREATOR and LEDMOTIVE LOGO are trademarks of Ledmotive Technologies 

S.L. The trademarks may be used either alone or in combination with a further product 
designation. 

Nothing in this publication is intended to make representation regarding whether any trademark 

is registered or to suggest that any sign other than those mentioned should be a trademark of 

Ledmotive Technologies S.L. or any third party. 
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BUTT-COUPLING TO AN OPTICAL LIGHT GUIDE OR FIBER 
 

 

 

 

 

 

 

 

 

For some applications, it is interesting to couple the light being mixed at the diffuser into an optical 

guide such a Liquid Light Guide (LLG) or Optical Fiber (OF). For illumination or high throughput 

applications a LLG is preferred. On the other hand, when spatial precision is required to illuminate 

a sample, an OF butt-coupled to the diffuser may be used. In both options, the irradiance at the 

end of the fiber will be similar when equal Numerical Apertures (NA) are used. 

When coupling light from a diffuse light source, there is no gain in using an intermediate optical 

lens system between the diffuser and the fiber because a physical limitation given by the Lagrange 

invariant of the system or its étendue limitation, so butt-coupling is always the easiest solution.  

A LLG or fiber bundle is always a good solution if the application requires gathering as much light 

as possible. 

 

 

 

 

 

 

 

 

 

 

 

 

As an example, we provide here coupling efficiency values of two typical configurations (LLG and 

OF): 
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FIBER BUTT-COUPLING 

  
Rfiber2 / Rdifusser2 
* NA2 

RLLG2 / Rdifusser2 * 
NA2 

Ddifusser (mm) 29       

Rdifusser (mm): 14,5   1,0702E-04 7,40E-03 

Adifusser (cm2): 6,6052       

     

Channel # Channel Power (W) 
Irradiance at 
difusser (W/cm2) 

Example 1. 
Multimode 
Fiber. 
Dfiber = 600um, 
NA=0.5 
Pcoupled = Pdifusser 

* Rfiber2 / 
Rdifusser2 * NA2 
(in Watts) 

Example 2: Liquid 
Light Guide. 
Dllg = 5mm  
NA=0.5 
Pcoupled = Pdifusser 

* RLLG2 / Rdifusser2 
* NA2 (in Watts) 

CH1 0.78 1.18E-01 8.35E-05 5.77E-03 

CH2 1.00 1,51E-01 1.07E-04 7.40E-03 

CH3 0.65 9.84E-02 6.96E-05 4.81E-03 

CH4 0.89 1.34E-01 9.52E-05 6.59E-03 

CH5 0.9 1.36E-01 9.63E-05 6.66E-03 

CH6 0.73 1.10E-01 7.81E-05 5.4E-03 

CH7 2.75 4.16E-01 2.94E-04 2.04E-02 

CH8 2.61 3.95E-01 2.79E-04 1.93E-02 

CH9 0.5 7.56E-02 5.35E-05 3.70E-03 

CH10 1.21 1.83E-01 1.29E-04 8.95E-03 

     

TOTAL 12.0E00 1.822E+00 1.29E-03 8.89E-02 

     

  

TOTAL FIBER  
IRRADIANCE 
(W/cm2) 4.55E-01 4.53E-01 
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