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Simulation conditions 

1. Material properties 

Parameters Material Value 

Specific heat, 𝐶௣ (JkgିଵKିଵ) Glass 880 

 Ag 240 

 ITO 753 

Density, 𝜌 (gcmିଷ) Glass 2.5 

 Ag 10.49 

 ITO 7.13 

Thermal conductivity, 𝜅 (WmିଵKିଵ) Glass 0.94 

 Ag 429 

 ITO 11.5 

Absorption coefficient, 𝛼 (𝑚ିଵ) (at 1064 nm) Glass 50 

 Ag 1.03 × 107 

 ITO 4 × 105 

Reflection coefficient, 𝑅 (at 1064 nm) Glass 0.04 

 Ag 0.64 

 ITO 0.01 
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2. Laser beam design (Gaussian beam) 

𝑄(𝑥, 𝑦, 𝑧) = 𝑄଴(1 − 𝑅௖) 𝐴௖𝜋𝜎௫𝜎௬ 𝑒ିቈ(௫ି௫బ)మଶఙೣమ ା(௬ି௬బ)మଶఙ೤మ ቉ ∙ 𝑒ି஺೎௭ ∙ 𝑓(𝑡) 
(𝑄0, total power input; 𝑅𝑐, reflection coefficient; 𝐴c, absorption coefficient; 𝑓(𝑡), 10 ns pulse) 

3. Specific set parameters of the materials 
• Glass substrate: 1 μm 
• Ag layer thickness: 6, 13, 16 nm 
• Laser beam width: 80 μm 
• Laser beam: 1064 nm (wavelength), duration of 10 ns 
• Given pulse energy: 0.39 J/cmଶ 


