
Fig.2 Temperature dependencies of Δi and Δr . Dashed
lines (eq.1) do not fit to experimental data – the HTSC 
is not the BCS-type superconductor1.

Δi the proximity-induced gap in the Bi2Te3   

Δr the reduced gap of the YBCO superconductor
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A high-temperature superconductor (HTSC) was used to induce a high-temperature, proximity-
induced superconductivity in Bi2Te3 via proximity to YBa2Cu3O7-δ (YBCO) with Tc=95K. 

Fig.1 Differential conductance vs. bias
voltage at selected temperatures. 
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Raman scattering on the Bi2Te3/YBCO

Fig.3. Characteristic Raman modes for the 
Bi2Te3/YBCO at T=87K.

Fig.4. Raman spectra of  Reference A  (40nmTI/sapphire) 
and Reference B (500nmYBCO/sapphire) at T=87K.

Fig.5. Temperature dependencies of Raman shifts and FWHM of Raman active modes of the Bi2Te3.

Raman spectra collected at the 
TI/YBCO interface reflected

processes taking place in the TI only. 
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Conclusions
Charge transport experiments have been performed to confirm emergence of the reduced gap Δr=16.7meV in the 
YBCO and the proximity-induced gap Δi=3.6meV in the TI.  Both showed the same critical temperature Tc=95K. 

Raman peaks at 61, 102, 120 and 134 cm-1 (A1
1g, E2g, A2

g and A2
u, respectively) (fig.3) were detected at the 

interface of the TI/YBCO and were identified as characteristic modes for the Bi2Te3
. 
• At temperature range 96K<T<100K, dependencies of Raman shifts of A1

1g, E2
g, A2

u and A2
g peaks increased. It 

can be attributed to emergence of a proximity-induced pseudogap in the TI corresponding to the pseudogap of 
the YBCO. Such hardening of the Raman modes implies that the energy of the pseudogap was smaller when 
compared to the energies of the Raman modes2.  

• Softening of the Raman modes at temperatures ranging between 96K and 95K can be due to thermodynamic 
fluctuations of the superconducting order parameter at Tc

3. 

• Upon further cooling below Tc, the Raman shifts increased again as a result of the emergence of the proximity-
induced gap in the TI. The hardening implies that its energy was smaller when compared to the energy of the 
modes.
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