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Abstract: Abstract: SelfSelf--assembled assembled InAs/GaAsInAs/GaAs quantum dots are very promising candidates quantum dots are very promising candidates 
to implement solidto implement solid--state quantum information and quantum computation. In this talk,state quantum information and quantum computation. In this talk,
we will be presenting our recent progress on the single charge awe will be presenting our recent progress on the single charge and spin control in nd spin control in 
single quantum dots using external applied electric and magneticsingle quantum dots using external applied electric and magnetic fields. For a pure fields. For a pure 
pyramidal quantum dot, the hole wave function always occupies thpyramidal quantum dot, the hole wave function always occupies the base because of e base because of 
less confinement at base than that at apex, which induces a permless confinement at base than that at apex, which induces a permanent dipole oriented anent dipole oriented 
from base to apex. In this type of dots, the carrier wave functifrom base to apex. In this type of dots, the carrier wave function can be controlled on can be controlled 
longitudinally with the applied magnetic field. With increasing longitudinally with the applied magnetic field. With increasing the pumping power, the pumping power, 
strong correlation between single quantum dots and the wetting lstrong correlation between single quantum dots and the wetting layer based twoayer based two--
dimensional electron gas is observed, resulting an abnormal diamdimensional electron gas is observed, resulting an abnormal diamagnetic effects. agnetic effects. 
Finally, we will discuss the scaling up of the single quantum doFinally, we will discuss the scaling up of the single quantum dot based quantum t based quantum 
information processing by integrating quantum dots with photonicinformation processing by integrating quantum dots with photonic crystal cavities.crystal cavities.
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