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(On the Validity of the Effective Cavity Model with the Transfer
Matrix Method as a Frame of Reference in VCSELSs)
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Abstract

In comparison with in-plane lasers, predicting the output power and differential quantum efficiency of Vertical-Cavity
Surface-Emitting Lasers(VCSELs) is very difficult due to the distributed Bragg reflector(DBR) layers. Therefore,
effective cavity model and transfer matrix method have been adapted in order to calculate the output power and
differential quantum efficiency. The effective cavity model is inappropriate to calculate output power and differential
quantum efficiency while it is practically adequate to calculate the threshold gain and threshold current density. The
reason is that the effective cavity model can not take account of the absorption in GaAs stack layer right below the
metal aperture. In this paper, we have compared the threshold current and differential quantum efficiency calculated by
using transfer matrix method with effective cavity model and we have made a study of the validity of the effective
cavity model. Finally, we have confirmed the versatility of the transfer matrix method with these studies.
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