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Stress and Magnetic Field Tuning of Fine Structure Splitting

in Single InAs Quantum Dots

Student: Wei-Chen Lai Advisor : Prof. Wen-Hao Chang

Department of Electrophysics
National Chiao Tung University

ABSTRACT

The fine structure splitting (FSS) of exciton emissions. from single
InAs/GaAs quantum dots (QDs) are investigated. The excitonic FSS is
attributed to the QD shape asymmetry reduction. Through the formulism
of the Bir-Pikus Hamiltonian, the relationship between the FSS and
strain is discussed. The excitonic FSS can be manipulated by applying
in-plane magnetic. field. We have discussed the reason that causes
anti-crossing of the two bright exciton state. By applying external stress,
the FSS and the eigenaxes of QDs can be changed simultaneously.In the
experiment, the degree of anti-crossing do improved under external
stress assistance.By combining these two methods, the single quantum
dot excitonic state can be recovered to degeneracy
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2.5 F & »o & (Zeeman effect)

Fohhepd B iERA N2 EI e RlAE RS
B=B,x+B,y+B,z > HF K EH ¥ B 5[15][16][17]

Hy = 1450,S, - B+245(xJ, -B+qJ;}-B)  (231)
H ¥ Uz % 4 B g = (Bohr magneton) » K v 5 Luttinger % #c > 0. 5
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