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Analysis of Electron Spin Relaxation Momentum Time in Nar-
row Gap Semiconductor Quantum Well and Dots: Including Rashba and
Dresselhaus Effects YUNG-SHENG HUANG, JUNG-SHENG HUANG, College
of EECS, Semiconductors Research Laboratory, I-Shou Univ., 840 Kaoshiung, Tai-
wan. — A model of GaAs quantum dots embedded in a quantum wire is studied.
We want to investigate how the electron spin relaxation momentum time (SRT) is
varying with some physical parameters. We find that SRT decreases while the four
parameters, external magnetic field, surrounding temperatures, both quantum wire
width and thickness increase. The reason is caused by more and more phonons re-
sulted in a higher scattering probability between electrons and phonons. Thus the
SRT is reduced. Besides, Lommer and Silva showed that in narrow gap semiconduc-
tor bulk materials, the Rashba effect is larger than Dresselhaus effect. Our results
show that Dresshaus effect is larger than Rashba effect for the quantum well under
electric field, especially when the quantum well width is small. The authors are
interested in studying whether the same characteristics exist in quantum dots. We
are working on this line.
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