Lokalas struktiiras pétijumi sudraba selenida

Inga Pudza', Bejan Hamawandi'-2, Pjotrs Zguns', Kaspars Pudzs', Muhammet S. Toprak?, Aleksejs Kuzmins'
Latvijas Universitates Cietvielu fizikas institiits
? KTH Karaliskais tehnologiju institiits, Zviedrija

Sudraba selenids (Ag>Se) ir daudzsoloss termoelektrisks materials, kuru varétu izmantot siltuma zudumu
parvérsanai elektroenergija un progresivu dzesé$anas tehnologiju nodrosinasanai. Tam piemit "fononu
Skidruma-elektronu kristala" ipaSibas, kam raksturiga dabiski augsta elektriska vaditspgja un zema
siltumvaditsp€ja tuvu istabas temperatiirai, kas rezultéjas augsta termoelektriska labuma faktora (ZT)
[1].

Saja darba més pétam lokalas atomaras struktiiras izmainas temperatiras (10-600 K) ietekmé
Ag>Se, kas sintezets, izmantojot mikrovilnu asistéto hidrotermalo metodi. Tika izmantota rentgenstaru
absorbcijas spektroskopija (XAS) pie Ag un Se K-malam, papildinata ar apgrieztas Montekarlo [2] un
molekularas dinamikas simulacijam, lai iegiitu detaliz&tu strukturalo informaciju.

Pirmas kartas fazu pareja no ortorombiska Ag.Se (P2:2:121) uz kubisko Ag.Se (Im3m) tika
novérota aptuveni pie 425 K. Fazu pareja ir atgriezeniska ar nelielu (AT=25 K) histerézi. Augsta termiska
nesakartotiba izraisTja ievérojamu paplaSinatas rentgenstaru absorbcijas sikstruktiras (EXAFS) spektru
amplitiidas samazinaSanos, kur Ag tika ietekméts vairak neka Se, kas ir saskana ar augsto Ag jonu
mobilitati.

So pétijumu atbalstija Latvijas Zinatnes padomes projekts Nr. LZP-2023/1-0528.
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Silver selenide (AgzSe) is a promising thermoelectric material with potential use in converting lost heat
into electrical energy and enabling advanced cooling technologies. It exhibits the characteristics of a
“phonon-liquid electron-crystal”, featuring naturally high electrical conductivity and low thermal
conductivity near room temperature resulting in a high thermoelectric figure of merit (ZT) [1].

In this study, we investigate the temperature-dependent evolution (10-600 K) of the local atomic
structure of Ag.Se synthesized via the microwave-assisted hydrothermal method. X-ray absorption
spectroscopy (XAS) at the Ag and Se K-edges was employed, complemented by reverse Monte Carlo
[2] and molecular dynamics simulations to extract detailed structural information.

A first-order phase transition from orthorhombic Ag>Se (P21212) to cubic Ag>Se (Im3m) was
observed at approximately 425 K. The phase transition is reversible with a narrow (AT=25 K) hysteresis.
A significant reduction in the amplitude of extended X-ray absorption fine structure EXAFS spectra was
observed due to high thermal disorder, with Ag being more affected than Se, consistent with the high
mobility of Ag ions.
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