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Abstract; A method to induce multi-colors on an iron surface by using Circularly Polarized Femtosecond Laser
(CPFL) processing was proposed. The subwavelength ripples were fabricated by CPFL scanning over the iron
surface where covered by randomly distributed nanoparticles with diameters from 50 nm to 190 nm. A while
light was used to irradiate the treated iron surface, and the relation between surface colors and incident angles
was explored. By changing the incident angles of a white light from 0° to 80°, diverse colors were displayed on
the laser-treated iron surface. In order to understand the underlying mechanism of the experimental results, a
model of spherical nanoparticles spread randomly on ripples of the iron surface was built by Finite-difference

Time Domain (FDTD). The experiments show that the surface reflection spectrum is varied from blue to red
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by increasing the incident angle of white light, which is consistent with the experimental results. Furthermore,

it is found that the reflection spectrum shifts towards blue and the peak increases by decreasing the sizes of

nanoparticles. This work may find potential applications in the fields of information storage, identifying codes

and anti-counterfeiting patterns.
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Fig.2 SEM images of color patterns of circular polariza-

tion induced iron plates
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Fig.3  Photographs of structural colors with increase of

incidence angles from 0° to 80°
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