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Note S1. Bias voltage dependence of photocurrent 

According to the previous work of QD spin-photodiode,1 the bias voltage dependence of 

photocurrent can give information about the band potential. In this study, we investigated the 

bias voltage dependence of photocurrent to explore the band potential condition. The 

photocurrent was measured by the transimpedance amplifier and a lock-in amplifier 

synchronized with the modulated signal of an optical chopper operated at 509 Hz. The incident 

laser wavelength was set to 850 nm, and the laser power density was set at approximately 15 

μW μm−2. Figure S1 shows the bias voltage dependence of the photocurrent. The minimum of 

the photocurrent appears at around 0.2 V. This result clearly demonstrates that a nearly flat 

band potential is reached at a bias voltage of 0.2 V. 

 

Fig. S1 Bias voltage dependence of photocurrent measured at RT. 
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 Fig. S2 Peak-fitting analysis of PL spectrum measured at RT with a bias voltage of 0.2 V. 
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Fig. S3 Structural characterization of QDs by AFM. (a) Typical AFM image of reference InAs 

QDs grown under the identical conditions as in this study. (b) Size distribution of QDs. The red 

and blue solid lines indicate the size distributions of smaller- and larger-sized QD ensembles, 

respectively. 
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Fig. S4 Circularly-polarized PL spectra and corresponding PL polarization of QDs measured at 

295 K with bias voltages of (a) −2 V and (b) 2 V, for the InGaAs QW-InAs QD tunnel-

coupled structures. 
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Fig. S5 Excitation power dependence of PL polarization at the QD GS and QD ES, measured 

at 295 K with a bias voltage of  V. 
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Fig. S6 Typical HAADF-STEM image of the buried InAs QD grown under the identical 

conditions as in this study. 
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