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Xlim Location 
Some figures: 
 
Xlim : Mixed Research Unit 
from French CNRS and 
University of Limoges 
Carnot Institute until 2011  
and LabEx since 2012 
 
470 people (permanent position 
and PhD students) 
 
6 research departments 
(Electronics, Electromagnetism , 
Image processing, Mathematics, 
Computing Sciences, Photonic. 
Photonic Dpt : around 30 people 
in two Groups 

 Fibre Group 
 Photonic Group 

 
A Technological Platform : 
PLATINOM /f.o. 
Facilities for realization and 
characterization  of optical fibers 



Drawing facilities 

Xlim Technical Platform is opened for collaborations ! 

!!Two drawing towers  
!! One for Research Activities 
!! One dedicated to Development activities 

  Dual Side Drawing Tower (2010) 
 
One drawing tower in construction 
        Dedicated to soft glasses (coll. with SPCTS) 



Background of Xlim in PCF 
Since 1998 Xlim works on Photonic Crystal Fibers (PCF) 
 
Stack and Draw Process (now well known ! Bath University 96’) but ... 
 
 
 
 
 
 
 
 
 

     
 
 
 
 
 
... An ‘old’ Process from 70’ for solid multi-cores Optical Fibres (Bell 
Labs) 
 
Bath updated this technique with pure silica capillaries ! Great ! 



Background of Xlim in PCF 

Some realisations 
(       2005) 
 
. Supercontinuum 
application, or 
 . Chromatic 
dispersion 
management 

!!Some realisations 
(2009         )  
!!Key points : 
- Thickness of struts 
- Size of nodes 
- Regularity ... 

Development of equipments and skills 

More than 96% of air ! 



Process Developments 
@ Xlim since 2005 
POWDER IN TUBE METHOD : 
 
The Optical Guide, in Pure Silica glass, gives some 
interesting behaviour or performances ... But it is 
mainly due to the guide ! 
What’s about the material used ? 
 
Then Developments of technological processes 
since 2005 
 
Powder way (an other ‘old’ Process ...up to date) 

Coll. SILITEC FIBRE SA & XLIM 



IPHT Coll around Sources 
Is it possible to ‘stabilize’ the Process for realisation of ‘multi glasses’ 
optical fibre ?  And if possible with really different glass compositions 
 
- 1.PhD Thesis on this process (2007 -2010) :Ms Stéphanie Hautreux-
Leparmentier 
 

- 2.Collaboration with IPHT for Optical Glass (Lanthanum Oxide 
Doped Glass – SAL Glass) – NEODIN Project 
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Process Developments 
@ Xlim 



Application to PCF 

For the core realization, two possible ways  : 
  - The Central capillary (which give the fiber core) is filled with glass powder or : 
  -  A small cane (obtained  like described in previous slide), is stacked with 

pure silica capillaries (Rod in Tube Technique) 

Interest :  
-!Large flexibility of design, 
non-symetrical, multi (more 
than 2) material structures. 
 
-!Well adapted for a lot of 
glasses 

!!Process : Okay ... Next stage ! 

IPHT Coll around Sources 

Process Developments 
@ Xlim 



Synthesis Glass 
Laboratory 
@ Xlim 

Glass Material 
Developments @ Xlim 



New collaboration around 
Glasses & Applications 
 
Collaboration with SPCTS Laboratory (Gaelle DELAIZIR / 
Philippe THOMAS Group). Expert in Glass and Ceramics 
materials 

  
With a recruitment of PhD Student for thesis (2012-2014) 
 
Post Doc position(s) for 2013 (to recruit) 

Today: Two Principal Application Axis: 
 

 - Sensors with metallic inclusions (Xlim + SPCTS) 
 

 - Around soft glasses: TeO2 developments – powder way 
to produce fibres (SPCTS + Xlim) 



Metallic Glass (0.5% of CuO) 

% of copper 
oxide (mass) 

Results / comments 

1% After H2 treatment non useable 

0.5% Strong attenuation losses 

0.05% Under test seems better 

0.5% of copper oxyde 

Hydrogenation Treatment 

Copper particles 

Process developed : 
 1.Glass synthesis including copper oxide 
 2.Milling of this Glass – Powder way 
 3.Drawing of a silica tube filled with this powder – thermal pre-treatment 

Optical characterization 
 on progress 



Material Synthesis 
Metallic Glass: Two Principal Axis: 
 

 - Development of a dedicated glass matrix 
  To reduce the optical losses 

 
 - To play with other metallic particles to increase sensitivity 

of the sensor. 

Other glass matrix: Around Tellurite Oxyde : coll with SPCTS  
 
(Limoges) -> Philippe THOMAS 

End face of fibre with TeO2 core 



New Equipment for Glass 
facilities (under implementation) 

Vitrification Set-Up 
 
 
Gas purification of 
Glass material (He) 
 
Solidification of the 
powder under vaccum 
 
High temperature 
furnace – home made 
 
Collaboration with 
SILITEC Fibre SA 

Thank you for your attention 

To summarize: 
 
Facilities: 
 

 Drawing Towers 
  
 Furnaces (up 
 to 1800°C) 

 
 Processes 
 (S&D, PinT, 
 SolGel ! 
 with dedicated 
 equipment 

 
 Joined activity 
 with SPCTS @ 
 Limoges 
  

 
 


