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      Twenty years has passed since the pioneering experiment of doping III-V compound 

semiconductors with a large amount of magnetic ions [1].  With the spintronics research, 

works on crystal growth and physical properties of III-V-based ferromagnetic semiconductors, 

along with other host semiconductors and insulators, have become one of the indispensable 

subjects in condensed matter physics for the last two decades.  Both academic contributions 

and industrial applications are inseparable in semiconductor research.  With this in mind, the 

author has been elaborating the concept of spin-photonics through various experiments which 

link light and spins together [2].  The aim of spin-photonics is two fold; firstly, expand the 

opportunity of applications which utilize compound semiconductors, and secondly, clarify the 

advantage of using spin and light as new physical states for the future “Beyond CMOS” era. 

      A few experiments which led the author to the concept of spin-photonics will be reviewed.  

Opportunity and impact of introducing non-volatility in optical science and technology will be 

discussed.  Experiments discussed in the presentation will be : 

  (1) optically induced precession of magnetization in (Ga,Mn)As [3-5], 

  (2) ultrafast optical demagnetization in (In,Mn)As and (Ga,Mn)As [6,7], and  

  (3) optically induced switching of magnetic domains in (Ga,Mn)As [8]. 

      Direct emission and detection of circularly polarized light are on the other side of the coin 

of spin-photonics.  There are applications in which physical information is carried exclusively 

by circular polarization; e.g., chirality detection of chemical products and all-optical magnetic 

data storage.  Quantum cryptography may also have relevance with circular polarization.  

These issues will be discussed by using the data obtained from two experiments:  

  (4) detection of circularly polarized light with p-n heterostructures [9], and  

  (5) electrical switching of circular polarization by using spin-light emitting diodes [10]. 
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