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Future spintronics and spin-photonics technologies will require a port-
folio of techniques for manipulating spins in semiconductor nanostruc-
tures. One key ingredient is the magnetic exchange interaction be-
tween charge carriers and magnetic impurity ions embedded in the
semiconductor. Pulsed laser excitation can thus lead to light-induced
spontaneous magnetization. Despite its long history and its actual re-
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naissance due to implications on semiconductor spintronics, weak ex-
change fields observed in experiment up to now suppose that this kind
of light-induced magnetization is a low temperature phenomenon, not
suitable for any room temperature application.

Here we demonstrate spontaneous photoinduced polarization of
Mn2+ spins in colloidal CdSe nanocrystals [1]. Very large effective
internal magnetic fields are observed that lead to complete magnetiza-
tion of the nanocrystals in the absence of an external magnetic field,
with signatures of photomagnetization observable even at or near room
temperature. These large spin effects could lead the way to a new gen-
eration of room temperature spin-based semiconductor devices.

[1]R. Beaulac, L. Schneider, P.I. Archer, G. Bacher, D.R. Gamelin,
Science 325, 973 (2009)



