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Vanadija dioksids (VO2) ir unikals materials, kam ir atgriezeniska metala-izolatora fazes pareja
(MIT) pie tmit = 68 °C. Fazes parejas laika notiek ipasi atra elektroniska spektra parkartosanas. Tas
izraisa nopietnas izmainas VO elektriskajas un optiskajas ipasibas. Sis parsteidzo$as ipasibas
padara materialu loti interesantu lietoSanai viedos parklajumos, elektroniskajos slédzos utt. Tomer ir
problémas, kas nelauj viedajos logos izmantot materialus, kuru pamata ir VO2. Jo ipa$i tmit Ir
jasamazina Iidz vertibai, kas ir tuvu istabas temperatiirai, savukart gaismas caurlaidibas un saules
energijas modulacijas sp&jai jabiit pietickami augstai. Lai atrisinatu §is problémas, més sintez&jam
V1ixRexO2 (0,01<x<0,50) planas kartinas uz kvarca substratiem ar lidzstravas magnetrona
izsmidzinasanu Ar atmosfeéra, kam sekoja to oksidéSana. VO2 dopings ar réniju ir Tpasi interesants,
jo Re var pienemt valences stavoklus no +4 Iidz +7 oktaedralaja skabekla apkartné. Tatad, tas
nodros$ina elektronu injekciju un kristala rezga deformaciju, un tadgjadi tam ir svariga loma tMIT
samazinaSana. Tomer ir loti maz darbu, kas veltiti Vi.xRexO> kristalu sintézei, un, cik mums ir
zinams, nav neviena darba par termohromiskam V1.xRexO: pleévém.

V1xRexO2 pléves raksturoja ar XRD, XPS un caurlaidibas/atstaroSanas optisko spektru atkaribu no
temperatiras. No temperatiiras atkarigie optiskas caurlaidibas/atstarojuma mé&rfjumi atklaj
parslégsanas efektivitati VixRexO2 plévém. Atkartoti legéta VO2 kompozitmateriala pléve, kas
sagatavota ar Re 1,0-8,0 at.%, uzradija salidzinoSi zemu parejas temperatiru (apméram 30 °C) un
labu NIR komutacijas efektivitati (Iidz 25,0 %).
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Vanadium dioxide (VO.) is a unique material which shows a reversible metal-insulator phase
transition (MIT) near tmit = 68 °C. During the phase transition, an ultrafast rearrangement of the
electronic spectrum occurs. This leads to serious changes in the electrical and optical properties of
VO,. These striking properties make the material highly interesting for applications in smart
coatings, electronic switches etc. However, there are challenges that prevent the application of
VO,-based materials in smart windows. In particular, the tmir should be decreased to a value close
to room temperature, while the light transmission and solar energy modulation ability should be
sufficiently high. In order to solve these problems, we synthesized V1xRexO2 (0.01<x<0.50) thin
films on quartz substrates by DC magnetron sputtering in Ar atmosphere followed by their
oxidation. The doping of VO with rhenium is of particular interest because Re can adopt valence
states between +4 and +7 in the octahedral oxygen surrounding. So, it provides electron injection
and deformation of the crystal lattice and thus plays an important role in decreasing of tmir.
However, there are very few works devoted to the synthesis of V1.xRexOz crystals, and to the best of
our knowledge no works on thermochromic Vi1.xRexO: films.

The VixRexO: films were characterized by XRD, XPS, and temperature dependence of the
transmittance/reflectance optical spectra. Temperature dependent optical transmittance/reflectance
measurements reveal switching efficiency for VixRexO: films. Re-doped VO. composite film that
was prepared with Re 1.0-8.0 at.% showed relatively low transition temperature (about 30 °C) and
good NIR switching efficiency (till 25.0 %).
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