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Inver sion in Type- 1l San iconductor Quantun W ells
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Abstract Thephysical mechanisn realizing optical gainw ithout population inversion, in-
clu-ding the structure of Fano states composed by configuration interaction betw een the
electron I'-valley inwell layer and the X-valley in barrier layer, their quantum interference
effect and the pontaneous anission by quantum fluctuation of vacuum field on the optical
transition pro-babilities in a type-1l saniconductor quantum well are systematically ana-
lyzed by a full quantum mechanical theory, in order to provide a theoretical guide for uti-
lizing thismechanign to develop a type-1l samiconductor quantum w ell laser w ithout popu-
lation inversion operating in even low er lasing threshold

PACC: 4255P, 426D, 6865



