Plasmonic ordered submicron
substrate for increasing the
sensitivity of the Laser-Induced
Breakdown Spectroscopy method.

Shevchenko M AL®, Maresev A N', Astafurov M OZ2,
Tcherniega N V!, Klimonsky S O?, Dorofeev S G2,
Umanskaya S F! and Voronova V V!

! Lebedev Physical Institute of the Russian Academy of Sciences, Leninsky
Avenue 53, Moscow, 119991, None

2 Lomonosov Moscow State University, Leninskiye Gory 1, Moscow, 119991,
None

© mishev87@mail.ru

The results of using a plasmonic ordered submicron substrate to in-
crease the sensitivity of the Laser-Induced Breakdown Spectroscopy
(LIBS) method [1] are presented. The increase in the intensity of
plasma emission is achieved by increasing the local field due to local-
ized surface plasmons of the structure [2]. The vertical deposition
method [3] used to synthesize the substrate is simple and allows
control of its morphology to tune the excitation wavelength reso-
nance position in a fairly wide range. Using computer modeling,
the dependence of the maximum local field amplification on the ex-
citation wavelength and geometric parameters of the substrate is
investigated. The influence of resonant and nonresonant excitation
conditions on the intensity and stability of the LIBS signal is demon-
strated. Thus, a new method is proposed to increase the sensitivity
of the LIBS in studying the elemental composition of liquid samples,
that has a number of advantages over existing ones.
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