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Core/shell quantum dot (CSQD) is a quantum dot consisting of a core and a shell made of different semiconductor materials. The reason for studying CSQDs is their application in optoelectronics, bioimaging, quantum computing [1].  
The subject of this study is the influence of dielectric environment on the energies and wave functions of electron in conduction band of CdSe/ZnS spherical CSQD and oscillator strength of 1s→1p intraband transition. We use two common approaches to take into account the effect of dielectric matrix, which consist in adding term Σ [2] or W [3] to the electron Hamiltonian. We perform calculations using effective mass approximation by imposing the corresponding boundary conditions on the values of wave function and its first derivative for the cases when CSQD is embedded in SiO2 and HfO2 dielectric matrix. The effect of CdSe/ZnS spherical CSQD radius on results is discussed. 
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Figure. Energies of 1s and 1p states and oscillator strength of 1s→1p intraband transition in CdSe/ZnS spherical CSQD as functions of quantum dot radius.
We found that wave functions are the same in both models as for the plane CdSe/ZnS spherical CSQD. The model with term Σ in the Hamiltonian gives energy levels that are shifted up or down depending on dielectric constant of dielectric matrix and predicts the same value for the oscillator strength as for the plane quantum dot. On the other hand, inclusion of term W into Hamiltonian gives different energies and oscillator strength in comparison with the plane CdSe/ZnS spherical CSQD. Moreover, both models give very similar energy values.
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