YHO/MoOs plano kartinu optiskas un fotohromas ipasibas
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Itrija oksihidrida (YHO) planas kartinas ir perspektivs viedais materials ar atgriezenisku fotohromo
efektu, kas UV-zilas gaismas iedarbiba sp&j sasniegt fotohromo kontrastu (ATvis) lidz pat ~50 %. Tomér
YHO kartinam véljoprojam nav pilniba noskaidrots ne mehanisms, kas izraisa novéroto fotohromismu,
ne preciza skabekli saturoso REE hidridu faze. YHO planas kartinas tiek izgatavotas, oksidgjot itrija
hidridu (YH2). Izputinasanas parametri, piem&ram, spiediens un kartinas biezums, butiski ietekme plano
kartinu optiskas un fotohromas 1pasibas.

Saja pétijuma, lai uzlabotu YHO plano kartinu fotohromas Ipasibas, tika izgatavoti divslanu YHO/MoOs
parklajumi. Nemot véra tidenraza augsto mobilitati YHO struktiira, tika izvirzita hipotéze, ka YHO
kombinacija ar MoOs varétu veidot sinergisku efektu — tidenradis no YHO interkalétu MoOs kartina,
dal&ji reducgjot Mo katjonus un veidojot molibdéna bronzu. Iegitie rezultati uzradija, ka YHO/Mo0O3
planajam kartinam ir pastiprinats fotohromais kontrasts salidzinot ar YHO (no 25-30 % YHO lidz 60 %
YHO/MoOs kartinam), ka ari lielaks nokrasoSanas atrums. Fotohromas ipasibas YHO/Mo0O3
parklajumam var tikt kontrol&tas, vari¢jot MoOs kartinas biezumu un blivumu. Gan XPS, gan NRA
rezultati norada uz molibdéna bronzas veidoSanos Mo reducéSanas rezultata, ka ari uz palielinatu
tidenraza saturu MoOs kartina.
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Yttrium oxyhydride (YHO) thin films have shown potential as smart materials due to their reversible
photochromic effect, achieving a photochromic contrast (ATvis) of up to ~50% under UV-blue light
exposure. However, the precise structure of YHO and the underlying mechanism of photochromism are
not yet fully understood. YHO thin films are synthesized through the oxidation of yttrium hydride (YH>).
Parameters such as sputtering pressure and film thickness critically affect thin film optical and
photochromic properties.

In this study, to further investigate and enhance YHO photochromic performance, double-layer
YHO/MoOs coatings were deposited. Given the mobility of hydrogen in YHO, it was hypothesized that
combining YHO with MoOs could create a synergistic effect, as hydrogen from YHO might intercalate
into the MoOg layer, partly reducing Mo cations and forming molybdenum bronze. Results show a
photochromic contrast improvement from 25-30% with YHO alone to 60% for the YHO/MoOs3 thin
films, along with an increased coloration rate. The photochromic response of the double-layer coatings
can be fine-tuned by adjusting the thickness and density of MoOs. Both XPS and NRA indicate the
formation of molybdenum bronze through Mo reduction and an increased hydrogen content in the upper
MoOs3 film, respectively.
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