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Temperature and Excitation Dependent Studies of Circular Polarized Emission from Type-II Quantum Dots at High Magnetic Field
Kuskovsky, I.L.; Ji, H.; Wu, R.; Dhomkar, S. (Queens C., Physics); Ludwig, J. and Smirnov, D. (NHMFL)
Introduction

We previously investigated magneto-optical properties of type-II quantum dots (QDs) in circularly polarized and unpolarized emission up to 18 T. We discovered that overall intensity monotonically decreases at very low temperatures, whereas it increases at higher temperatures. Such a behavior is of interest as it gives insight into magnetic field brightening as well as effects analysis of exciton spin lifetime. We thus performed experiments with polarized emission at various temperatures up to 31 T. 
Experimental


Experiments were performed in a 31 T (cell 9) magnet, using polarization optics available at the NHMFL. A thermally stabilized 405 nm diode laser was used for excitation, while detection was done via a Princeton Instruments IsoPlane SCT320 spectrometer coupled with a PIXIS:100BR eXcelon CCD. An xyz piezo-positioner from Attocube was used to measure multiple samples without removing the probe.
Results and Discussion


The measurements in polarized light showed that the emission is strongly circularly polarized and that previously observed PL intensity dependence on the magnetic field arise only from one polarization. Thus, signal brightening with increasing magnetic field is due to only mixing of bright and dark excitons of only a given spin state. In addition, we obtained very interesting results for g-factor of type-II excitons  - the Zeeman splitting is highly nonlinear and temperature dependent (fig. 1). This requires additional investigation as only cubic power law allows for the full fit, while current theories predict quadratic dependence. We further discovered that excitation intensity does not change the overall behavior (Fig. 2) even though the emission from type-II excitons is strongly excitation intensity dependent. This is an important finding, since previously we could not distinguish between effects of temperature and possible heating due to excitation. 
Conclusions

The emission from ZnTe/ZnSe QDs is strongly polarized. The Zeeman splitting is highly nonlinear and excitation intensity independent. 
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Fig.1 Zeeman splitting for type-II excitons at various temperatures. The linear fit, gives exciton g-factor of 1.1.





Fig.2 Zeeman splitting for type-II excitons at various excitation intensities.
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