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• Develop a thin layer of cerine doped gadolinium (CGO) between the lanthanum 

strontium cobalt ferrite (LSCF) cathode and the yttria-stabilized zirconia (YSZ) 

electrolyte of solid oxide fuel cells (SOFC) which allows to : 

     - Avoid the formation of insulating phases  

        not envisaged 

     - Improve cell aging 

     - Achieve high performance levels  

 

 

 

 

• Apply two approaches for laser  

      structuring to increase the specific surface of the electrodes as follows: 

     - Texturing of the CGO layer deposited on YSZ by magnetron sputtering   

     - Direct texturing of YSZ electrolyte before CGO deposition 

• Determine the ablation threshold fluence for the two materials CGO and YSZ in 

order to optimize the formation of the laser induced periodic surface structures 

(LIPSS) that can be classified as Low Spatial Frequency LIPSS (LSFL) or High 

Spatial Frequency LIPSS (HSFL [1-3]. 
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2. Materials & Experimental setup 

Conclusions & Outlook  

• The magnetron sputtering technique is used to 

deposit the intermediate thin layer of CGO 

• In this work, a picosecond Nd: YAG laser operating 

at its third harmonic (λ=355 nm) is used to irradiate 

the surface of both materials. 

Approach 2 

• There are two conditions for the deposit of CGO 

on which the laser structuring was carried out  

 Static Mode : Dth ≈ 275 µm 
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 Static Mode : Dth ≈ 220 µm 

 Scanning Mode : Dth ≈ 220 µm 
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We achieved finally to find the conditions suitable for the formation 

of LIPSS.  

We have applied the LIU’s method on both materials in order to 

calculate the threshold fluence of ablation Fth 

 It is also necessary to continue the work on YSZ whether in static or 

dynamic mode (Approach 2 ) before the deposition of CGO layer 

 Optimization of LIPSS training with femtosecond laser for the next 

step 
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