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The ground states of the exciton, the X–, X+ trions and the biexciton in the system of two quantum wells with the spatial separation of the electrons and the holes are studied theoretically. The simple vivid trial functions for the binding energy calculations of such spatially-indirect excitonic complexes are proposed. The qualitative structure of the complexes in such a system is discussed. For the trions and the biexciton the critical values of the distance between the wells, where the corresponding complex becomes unbound, are estimated. The mass ratio dependence of the binding energy of these complexes is analyzed.
For the calculations the simple model of two ideal two-dimensional quantum wells is used. The hole is taken to be much heavier than the electron and the dependence of the binding energy on the mass ratio is introduced in frames of the adiabatic approximation. The calculated binding energy dependencies on the distance between the wells for the [image: image1.wmf]0,01
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exciton, the X–, X+ trions and the biexciton are shown on the figure.
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Fig.1. The binding energy of the excitonic complexes versus the distance between the wells.�The bulk excitonic units are used for the energy and the distance. The electron-to-hole mass ratio is taken to be zero.





� EMBED Origin50.Graph  ���








3 June 2006   

[image: image2.wmf]0,01

0,1

1

10

1E-3

0,01

0,1

1

d

cr

~ 34

d

cr

~ 2.8

0.45

X

 -

2.40

X

2

d

cr

~ 0.5

4.00

1.60

 

 

X

+

X

d

 

 

  Exciton

  X

+

 Trion

  X

 -

 Trion

  Biexciton

_1210874749.bin

