
fCANS26

ICANS26
26th International Conference on Amorphous 

and Nanocrystalline Semiconductors

Abstracts and Program
13-18 September, 2015, Aachen, Germany



Найти

prikh

Electronic properties of am orphous D LC  films embedded with platinum nanoparticles

’S. Mikhaiova. '0 .  PnkhoAo. N .Manabaev'.N. Guseynov. S. Msksima/J. E. Daineko. Y. 
MJihametkahmov^
' al-Farab Kazakh Nations! Uiiversity. PtysK^i- Techncsl. Almaty. Kazakhstan

In this report the resuts o( electronic propertes and structure study in amorphous diamond-lke carbon 
films with platinum nanopartides (a-C:H<Pt> films) are presented. The films were produced by ion- 
plasma magnetron spidering ol combined polyorystaJline graphite-metal target. The sputtering process 
was produced in hyorogen and argon gas mixture. The films were deposited on quanz and sifccn 
substrates. The content o( platinum impurity in the carbon matrix was changed from 0 to 9 at. % . 
Conoentrations of metal impurity in the films were abemated by change of platinum and graphite area 
relation in the combined target.

Plabnum embeddna in a-C:H films lead to increase in their conductivty. Impurity influenoe on the 
conductive o( a-C:H<Pt> films substantial depends on the films deposition temperature. It was found 
that conductivity of amorphous a-C:H<Pb films deposited at a  temperature of 200°C resuls in 
substantial by 13 orders of magnitude m o» than that o( pure films. The most significant increase of a- 
C:H<Pt> films condjctwty occurs at the Pt concentration lied in the range from 3 to 7 at.%. 
Transrrission electron rricrosccpy (ТЕМ) shewed the presence o( isolated particles in the a-C:H<Pt> 
films. The dameter of particles weaky changed with a  rise of a metal content and it was -5 nm.

One of the important peculiarity of a-C:H<Pt> films optical properties was the appearance of absorption 
peak in the visfcte гапое of the optical absorption spectra. The absorption peaks in spectra of the a- 
C:H<Pt> films situated in the range from 495 to 498 nm. The intensity of the pesk rose with inorease of 
platinum content in the films. It is supposed that the absorption peaks a® the «suit from surface 
plasrren resonarce on metal nanopartictes in the a-C:H<Pt> films. Sizes of particles were determined 
from resonanoe absorption spectra, and these results were in a good agreement with ТЕМ results.

Modeling of the resonance absorption prccedurewith use of Mie theory for the isolated metal particles 
imbedded in the diebctric matrix prwides good coirwdenoe with our experiment.

A  par. of the research was catried out in framewotk 460&GF4 grant d  M v isty  d  Education and 
Science d  Kazakhstan RepubfK.
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