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What is “Spin”?
How to manipulate spin?
How can we use “spin” to fabricate useful devices?

Outline

1. Introduction to 11-VI diluted magnetic
semiconductor (DMS) quantum dots

spin
including

(Q DS) ' magnetism
(-4 111-V magnetic semiconductors) | |

2. Growth, structure and band alignment Ry
of ZnMnTe QDs. — .

3. Circular polarization measurement and
spin dynamics.

4. Devices for spintronics

5. Conclusion.
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A magnetic-field-effect transistor and spin transport
R. N. Gurzhi, A. N. Kalinenko, A. |. Kopeliovich, and A_ V. Yanovsky

B. Terkin Institute for Low Temperature Physics & Engineering of the National Academy of Sciences
of the Ulraine, 47 Lenin Ave, Kharkov, 61103, Ukraine

E. N. Bogachek and Uzi Landman®
School of Physics, Georgia Institute of Technology, Atlanta, Georgia 30332-0430

(Recetved 19 May 2003; accepted 7 October 2003)

A magnetic-field-effect transistor 1s proposed that generates a spin-polanzed current and exhibits a
glant negative magnetoresistance. The device consists of a nonmagnetic conducting channel (wire
or strip) wrapped, or sandwiched, by a grounded magnetic shell The process underlying the
operation of the device 1s the withdrawal of one of the spin components from the channel. and its
dissipation through the grounded boundarnies of the magnetic shell, resulting in a spin-polarized
current in the nonmagnetic channel. The device may generate an almost fully spin-polarized current,
and a giant negative magnetoresistance effect 1s predicted. © 2003 American Institute of Physics.
[DOI: 10.1063/1.1630839]
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FIG. 2. The degree of SP (@) of the current plotted vs the longitudinal (1)
coordinate along the spin guide; the curves were calculated from Eq. (7)
with oy /oy =03, oy lox=1, w/id=028, L=4d, wy/ hy=0225,
and w/h =01 (zolid), w/h =023 (dotted), w/h =07 (dashed).
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Veeco Applied EPI 620 molecular beam epitaxy (MBE) system
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PL spectra of ZnMnTe QDs at 10K
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