
 
Thematic Section: Research of New Processes. _______________________________________________  Full Paper 
Subsection: Inorganic Chemistry.                                                       Reference Object Identifier – ROI: jbc-02/16-45-2-45 

Kazan. The Republic of Tatarstan. Russia. _________ © Butlerov Communications. 2016. Vol.45. No.2. _________ 45 

Publication is available for discussion in the framework of the on-line Internet conference “Butlerov readings”. 
 http://butlerov.com/readings/ 

Submitted on March 22, 2016. 
 

Investigation of silver and thallium(I) halide  
solid-solution-based crystals and fibers for the MIR 

 
© Dmitry D. Salimgareev, Dmitry S. Vrublevsky, Alexandr E. Lvov,  

Alexandr S. Korsakov, and Lia V. Zhukova*+ 
Ural Federal University Named after the First President of Russia B.N. Yeltsin. 

Mira St., 19. Yekaterinburg, 620002. Russia. Phone: +7 (343) 375-47-13. E-mail: l.v.zhukova@urfu.ru 
___________________________________ 
*Supervising author; +Corresponding author 

Keywords: Mid-IR crystalline fibers, silver and thallium halides, solid solution crystals,  
T-x diagrams. 

 
Abstract 

For further manufacturing of crystalline optical fibers, including photonic-crystal ones, prospective in 
the Mid-IR (2.0-40.0 µm), we grew and investigated AgBr–TlI and AgBr–(TlBr0.46I0.54) solid solution crystals, 
which the polycrystalline optical fibers were then extruded from. X-ray analysis confirmed the charge 
obtained by means of thermal zone crystallization-synthesis technique was a perfect cubic crystal a priori at 
the stage of synthesis. We conducted the thermodynamic research of both systems – differential thermal 
analysis and X-ray analysis, by means of which we built and described their phase diagrams. Both diagrams 
proved to have wide homogeneity region, within which the cubic substitution solid solution crystals were 
grown up to 25 % wt. (14 % mol.) of TlI in AgBr–TlI and up to 50 wt. % (38 mol. %) of TlBr0.46I0.54 in AgBr– 
(TlBr0.46I0.54). The optical fibers drawn from these crystals exhibit rather wide transparency region, which 
expands towards far IR region when thallium halide content in solid solution increases. 
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