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Fig.1 Drastic suppression of tunneling current by

perpendicular magnetic fields
(a) 1-V curves measured in the different magnetic fields up to 5.0 T at
temperature of 4,2 K. The inset shows the band edge profile of the de-
vice under negative bias. (b) I-V curves measured in the different mag-
netic fields up to 5 000 Gauss at an elevated temperature of 48 K
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Fig.2 PL spectra at different magnetic fields for E,-HH, ,

E,-HH, and C (D%-A") transitions
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Magnetic-field-induced Nonthermal Occupation of Higher Subbands in a
Three-barrier Tunneling Structure

AN Long, TANG Yan, ZHANG Ji-dong, JI Yang, TAN Ping-heng, YANG Fu-hua and ZHENG Hou-zhi

National Laboratory for Superlattices and Microstructures, Institute of Semiconductors, Chinese Academy of Sciences,
Beijing 100083, China

Abstract When injected electrons in a quantum well first experience an intersubband relaxation process before their escaping by tun-
neling through a double-barrier structure behind, the magnetic suppression of intersubband LO or LA phonon scattering can give rise to
a noticeable nonthermal occupation in higher-lying subbands. That is clearly verified by the relative intensity ratio of the interband pho-
toluminescence spectra for E, -HH, and E, -HH| transitions. The observed phenomenon may provide an effective method for controlling

intersubband scattering rate, a central issue in so-called quantum cascade lasers, and facilitating the population inversion between subba-
nds in quantum wells.
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