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Topological insulator

Semiconductor on the insideConductive surface or
edge states

Synthesis and sample preparation

Preparing ampoules with materials
• Quartz ampoule
• Mixing pure elements in glovebox
• Sealing ampoule

XRD analysis

Type equation here.

Characterization outside magnetic field

Bi2Te2Se (BTS) 
• Large inner resistance
• Te-Bi-Se-Bi-Te

arrangment good for 
decreasing defects

Bi2-xSbxTe3-ySey (BSTS)
• Rhomboedric crystaline structure
• (Bi,Sb)/Te place swap and Se vaccancy are dominating defects
• Composition optimizing with goal of making bigger inner

resistance

• Heating
• From room temperature to 800oC in 24 hours
• 800oC kept for 4 days (homogenization)

• Cooling -> Modified Bridgeman method
• 800oC to 700oC in 12 hours
• 700oC to 450oC in 3 days
• 450oC kept for 3 days (annealing)

Characterization preparation
• Razor cutting
• Capton tape -> thickness ≈10 μm

Modified Bridgeman 
method – temperature 
gradient achieved using
copper heat conductor

Synthesis results
• BiSbTeSe2 monocrystal (right)
• BiSbTe2S monocrystal (left)

Both materials crystalize in rhomboedric structure
with cell parameters a= 4.16 Å, c=29.41 Å in BiSbTeSe2

and a=4.21 Å, c=29.55 Å in BiSbTe2S

• At higher temperatures resistance grows with temperature 
decrease -> semiconductor

• At lower temepratures resistance starts decreasing with
temperature -> conductive surface

Characterization inside magnetic field

• Interesting temperature dependence of
magnetoresistance

• Shubnikov-de-Haas oscilations
• Cyclotron frequency of charge carriers has

temperature dependance (inset)

without conductor with conductor

BiSbTe2S resistance BiSbTe2S BiSbTeSe2 resistance
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Figure taken from: 
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Type equation here.

Setup for measurement

• Contacts: Conductive silver paste 
and platinum wires (φ=25μm)

Recorded magnetization


