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Abstract 

 

Femtosecond (fs) laser ablation provides a powerful tool to develop functional substrates, among which 

anti-reflective substrates have been widely prepared and evaluated, especially in the ultraviolet (UV) to 

near-infrared (NIR) range. Literatures have shown that the minimum reflectance of the laser-ablated 

metallic Ti substrates can be lower than 0.29 %1. In comparison, the ablated substrates are seldom studied 

for their anti-reflective properties in the middle-infrared (MIR) range2, which can be used for infrared 

imaging, sensors, thermoelectrics, stealth and artificial blackbody. To explore the possibility to enhance 

anti-reflection in MIR range by laser ablation and to quantitatively evaluate enhancement of anti-reflection, 

in this work, we performed fs laser ablation of ten metals including Fe, Mo, Ni, Ti, V, Cu, Nb, W, Ta and 

CuZn in acetone and tested their NIR-to-MIR anti-reflectance with wavelengths of 1.2 ~ 25 μm along with 

their anti-reflectance in UV-to-NIR range with wavelengths of 200 ~ 1800 nm. For NIR-to-MIR 

anti-reflectance studies, the unablated substrates were used as a control sample to determine the relative 

anti-reflectance ratios. The results showed that the anti-reflectance enhancement in the NIR-to-MIR range 

depended on the kinds of metals. The possible mechanism was analyzed and discussed. Regarding 

UV-to-NIR anti-reflectance performances, considering different reflectance for different raw metals, a total 

reflection mirror was used as a common reference to study the anti-reflection performance of the ablated 

metals using a UV-vis spectrometer. It was found that the reflectance of the ablated metallic substrates was 

significantly reduced below 1%, irrespective of the original reflectance of the metal substrates. This work 

demonstrated the possibility to enhance MIR absorption by laser ablation in organic solvents and shed 

lights on the underlying mechanisms for anti-reflectance enhancement.  

 

Reference 

1. Fan P, Bai B, Zhong M, Zhang H, Long J, Han J, et al. General strategy toward dual-scale-controlled 

metallic micro–nano hybrid structures with ultralow reflectance. ACS Nano. 11, 7401-7408 (2017) 

2. Fan P, Bai B, Long J, Jiang D, Jin G, Zhang H, et al. Broadband high-performance infrared 

antireflection nanowires facilely grown on ultrafast laser structured cu surface. Nano Letters. 15, 

5988-5994 (2015) 

第66回応用物理学会春季学術講演会 講演予稿集 (2019 東京工業大学 大岡山キャンパス)9a-W631-6 

© 2019年 応用物理学会 03-038 3.7


