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Abstract: The effect of quantum confinement on the shallow acceptor transition in δ-doped GaAs/AlAs

multiple-quantum wells with a width of 30Å∼ 200Å is studied by using photoluminescene spectra. The

samples used in the experiment are the Be δ-doped GaAs epilayers grown by molecular beam epitaxy

(MBE) and a series of GaAs multiple-quantum wells in the center of which shallow acceptor Be are δ-

doped. The photoluminescene spectra of the samples are measured at a low temperature of 4.2K and the

two-hole transition of the acceptor-bound exciton from the ground state, 1S3/2(Γ6
), to the excited states,

2S3/2(Γ6
) and 3S3/2(Γ6

), are observed clearly. It is found that the transition energy of acceptors increases

with the enhancement of quantum confinement. The study of the quantum confinement effect used to

tune the transition energy of acceptor states has further enhanced the understanding of the acceptor

states and has provided a new way to develop terahertz far infrared light emitters or lasers.

Key words: effect of quantum confinement; GaAs/AlAs multiple quantum wells; delta-doped; photo-

luminescence spectraO;MLÆ2009–06–08BFUKÆÆ��B(t�! (60776044) �E�I�B(t�! (2006ZRA10001)℄ZCEÆr99 (1983-) 	7	E�
�C	UMw&H	�~vNjx_}d�

�s�{w&� E-mail:

chuningning07@mails.gucas.ac.cn

Infrared (monthly) / Vol.30, No.11, Nov 2009



� 30  	� 11 # � & 13

1 �y#>�5["in�%'|Xkh[t�%W`�R
L^��%'Dt(�"�$�K�b6�=��%' (THz) |X��%'$k-�� 0.1THz ∼ 10THz t�%W_G$��_G$3�W!�	sAhr'mp�J��W�-j�?e7hr�WaKy��"sKy���7[&�e7&7l*�Y�J�5[21�gH�%'$�aN�[*�
&�:��G"�NYv�ehr ℄in [1−3] �%p� GaAs/AlAs m�)1�W?q#&A3Dt�%'t�%�rn|�0}(��/9��%'��<�9�9uO_)9RY [4−8] ��k�)9�?��z)MK�;`�qTM� lWzg���� GaAs/AlxGa1−xAs m�)1�3P��z)���`X�)1l��z)W�)9�Ci�rdM�℄-,��z)W&AY��7��y`X&AK�"&AKW*M��O�rde��z)W 2p&A!t 2s &A�2�>�/[W<q� [9] ��Dl}(��/9"�%'��<�9CuWRqr& ℄0n�� GaAs��Be�6k�_)9R�W3�q#�zgk�&℄�zSv�hr<lW'
J�� ℄Wk���)
�r 28meVWw�&
[10] ��℄���Dx2W^#w�&K��9���)1�W��z)W&A&℄k�)1vgW y�̂ k7��)1�3�W!�W y� δ– 3�Win��	W�)1[7v?U��z)zSS�W��z)&Az
��`v��qt GaAs BrillouinF�EWIMbhr��W| O#Y��M�l GaAs/AlxGa1−xAsm�)1�?q#�J�WR
}�rDx~}W^#W�u���U�p�T GaAs��WIMY��MasslinkYM [11] o4l GaAs/AlxGa1−xAsm�)1� Beq#W&�^I	F~�bXU�M���Æ�{�SX [12] "}(�-m [13] R
	?q#_)�KW�;��,�Holtz YM [14,15]s��lw��q#UW<)�$�KW℄R
	q#I:�T��w=<q�W�;�oA3
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