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Abstract Vaporized metal has been released in the ionosphere for artificially creating plasma clouds,
which can realize or enhance the reflection and scattering of radio waves, thereby affecting the

propagation of electromagnetic waves in the information system, and it is currently a research hotspot of

* [EFARBIFRATIE (61871352), AL ERE W H (JCKY2020210C614240305) FZE 1233 TR H
(ts20190968) [ % By

2021-06-01 WCE 5L, 2021-08-17 W EE R
E-mail: yszhengl1990@163.com


https://doi.org/10.11728/cjss2022.03.210601027

FIEN A TR X0 2 B AT &

emergency communication. Only the metal released in the gaseous form can sufficiently interact with the
ionosphere to generate an enhanced electron density region. In the early days, a large number of studies
on the release of metal gases were carried out, and the releases mainly used alkali metals and alkaline
Earth metals. The mechanism by which these metals generate electron density enhancement is mainly
photoionization (the effect is obvious during the day, and the nighttime effect is not obvious). In this
study, lanthanide metals were selected as new releasers. Taking the lanthanide metal Samarium (Sm) as
an example, a theoretical model of the self-propagating combustion synthesis reaction of Titanium Boron
(Ti-B) and Titanium Carbon (Ti-C) for gasifying Sm was established. Through theoretical calculations,
the pure heat release and the maximum efficiency of gasifying Sm were obtained for the two self-
propagating synthesis reaction systems. According to the theoretical research results, the experimental
research on the gasification of Sm in two reaction systems is carried out. The experimental results verify
the correctness of the theoretical analysis. It gets rid of the disadvantage that electron density

enhancement mainly relies on photoionization, and provides a kind of all-weather method of releasing
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electron density.
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