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Introduction
This paper considers a method of structuring the surface of composite

material to create anti-reflective coatings using pulsed laser radiation. The idea
is to form a periodic structure on the surface of the initial material by
"pburning™ a part of the material with a laser beam. The method allows for
controlling the height and width of grooves and generally automating the
process of structuring the material surface. The epoxy polymer ED-20, with its
filling of multi-walled carbon nanotubes, is used as a base material. The
feasibility of using multi-walled carbon nanotubes (MWCNTS) lies in the
effective absorbing properties of graphene-like structures and the possibility of
forming bulk absorbing structures in the polymer [1], as well as the low cost of
single-walled CNTSs.

Results and discussion
Fig. 1, a shows the results of specular reflectance measurements in the

spectral range 0.2 - 25 um from composite samples with the addition of 4 w.%
carbon nanotubes with structured surface by pulsed laser irradiation with
structuring step h = 400 um. On a larger scale, Fig. 1, b shows the results of
reflectance measurements in the range of 0.2 - 2.5 pm.
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Fig. 1. Mirror reflection coefficient of the original polymer and composite before and after
laser surface treatment. N1 - epoxy polymer, N2 - composite without structuring; N3 -
composite with furrow profiling (Ep = 12.5 J, h = 400 um); N4 - composite with pyramid
profiling (Ep = 12. 5J, h = 400 um); N5 - composite with groove profiling (Ep = 13 J, h =
400 pm); N6 - composite with pyramidal profiling (Ep = 13 J, h = 400 umy); (a) in the
spectral range 0.2-25 um (b) - in the spectral range 0.2 - 2.5 um

Thus, the results of the present study have demonstrated the possibility
of creating "reflectorless” in a wide spectral range (0.2 - 25 pum) surfaces of
composite materials based on polymers filled with CNTs by controlled pulsed
laser processing. A number of factors play an important role here. First of all,
it is the formation of a certain topology of the near-surface area of the samples,
possessing a refractive index close to unity and providing multiple reflection
and absorption of EMI. At the same time, the formation of microscopic
inhomogeneities and cavities on the side walls of grooves and pyramids, as
well as due to the intrinsic absorbing properties of "Taunit-M" MWCNTS, it is
possible to noticeably increase the efficiency of such structured materials.

Conclusion
The developed structured composite materials may be of interest as

antireflection coatings for optical and optoelectronic systems of spacecraft.
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