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Souhrn

Z prvki polovodtové ¢istoty byly modifikovanou Bridgmannovou metodou
pripraveny monokrystaly
a) Bi,Se s pimési manganu,
b) Bi,Se s gimesi thalia.

Vzorky tchto monokrystal byly charakterizovany rentgenodifiakd anylyzou (XRD) a
chemickou analyzou (ICP — AES). Déle byly na momstalech niteny optické vlastnosti

(reflektivita v oblasti rezonami frekvence plazmatLR(E Dc) a opticka propustnost),
vybrané transportni vlastnosti (elektrickad vodivost., Halliv koeficient R, (E//c)),

termoelektrické vlastnosti (Seebéwk jev a..), magnetické vlastnosti a vybrané
termodynamické vlastnosti (specifické teplo za kansiho tlakuC).

a) Zmény studovanych vealin  ukazaly, Ze §$fmés manganu vyvolava
v monokrystalech BBe zvySeni koncentrace volnych elektiona jejich
pohyblivosti. Z magnetickych &eni vyplyvd oxidani stav manganu Mn
Naméiené efekty jsou vystleny predstavami o bodovych poruchach v krystalové
struktie studovanych monokrystal Je pedpokladano, Ze fpmés Mn vytv&i

substiténi poruchy typu Mn;, a zarove snizuje koncentraci antistrukturnich
defekti Big,.

b) Zmény studovanych valin ukdzaly, Ze imés thallia vyvolavd v monokrystalech
Bi»Se snizeni koncentrace volnych elektiica zvySeni jejich pohyblivosti. Z&éna
koncentrace volnych elektronje vyswtlena pedstavou o vzniku nabitych

substiténich poruch thalia v Bi-podtizce - TIZ (za gedpokladu, Ze thalium je
v oxida&nim stavu +l) a sniZzenim koncentrace vakanci v piit@ selenuvy, .

Déle je diskutovan vliv thalia na hodnotu Power tBak ga”, ktery se s rostoucim
obsahem thalia zvySuje a to @&no 25 % Wicéi vychozimu BjSes.



Summary

Single crystals of
a) Bi,Se doped with Mn atoms,
b) Bi,Se doped with Tl atoms,
were grown using a modified Bridgman method.

The prepared samples were characterized by X-iffnaation analysis (XRD) and
chemical analysis (ICP), and subsequently investthdy measurement of the optical

properties (reflectivity in the plasma-resonanagfrency region R(E Dc), optical
transmittanceT), transport properties (electrical conductiviy,., Hall coefficient

R, (B// c)), thermoelectric properties (Seebeck coefficient), magnetic properties and
thermodynamic properties (specific h&t

a) The results show that incorporation of Mn atomgha crystal structure leads to an
increase of the free-electron concentration, as agelo increase of the mobility of the
free electrons. The M valence state of the Mn ions has been establighed
magnetic measurements. The observations are eggdlanterms of the point-defect
model, which is based on the idea that the Mn imipsrcreate substitutional defects

of the Mn, —type and reduce the concentration of antistrucRitg defects.

b) The results of the measurements indicate that poration of Tl atoms in the crystal
structure leads to a decrease of the free elecwonentration and to increase of their
mobility. The results are explained in the framethad point-defects model, which is
based on the idea that Tl impurities create sulitital defects in Bi sublattice and
decrease of concentration of selenium vacancies.t@imperature dependence of the
power factorod? is also discussed. Upon the thallium doping weeplesa significant
increase of power factor compare to parentgb&i
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