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Optical control of spin state trough spin-spin interaction
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For applying the spin states to quantum memory or quantum bit, controlling spin s
tates are important technology. In this study, we studied creation of spin states and dependence of quantu
m confinement effect for achieving spin control by optical means under no external magnetic field.

We demonstrated that the spin state can be created to direction different from excitation direction by li
nearly polarized light in semiconductor quantum confinement structures. The degree of spin polarization sh

owed strong excitation energy dependence. These results are important knowledge for spin control by optica
I means.



Intensity

Degree of

PL

5, 8, 12 nm  GaAs/AlGaAs
(vow)
2 ps MQW
AE
AE=0
1 8 nm
MQW 18 K
AE = 15 meV
(€)) 2 PL
AE = 2.6 meV
) ©
4000 @ AE=15mev ]
2000}
2008 ;b) AE=26me/]
1000 - )
0 ) . . .
506r A\ (©) AE=26meV]
§0.4» 1
‘502
go.oM . . .
100 200 300 400
Time (ps)
1 PL
2
30 ps



20

Decay time (ps)

10

30 ps

Degree of polarization

T T T
L) @ Circular (Short)

A Linear

6 7 8 9 10 11 12 13
Well width (nm)

8 nm  MQW
18 K

(1.565 eV)

: :
—1572ev
——1580eVv

1584eV |
0 100 200 300 400 500
Time (ps)
[ ]
o
(LH)

Initial D.P.

02+

04}

10

LH

0.8

0.6

041

0.2

T T T T

° ® Linear
O Circular|]

0.0

1.565

1.570 1.575 1.580 1.585 1.590
Excitation energy (eV)

(HH) LH

LH

LH
LH

LH

LH

1

Tetsu Ito, Hideki Gotoh, Masao Ichida,
Hiroaki And, Evaluation of hole-spin
superposition in GaAs/AlGaAs quantum
wells through time-resolved
photoluminescence measurements,
Applied Physics Letters 104, to be
published (2014)

4
Tetsu Ito, Hideki Gotoh, Masao Ichida,
Hiroaki Ando, Creation and Relaxation
of  Hole-Spin  Superposition in



GaAs/AlGaAs Quantum Well, The 15th
Takayanagi Kenjiro Memorial Symposium,
November 2013

Tetsu Ito, Hideki Gotoh, Masao Ichida,
Hiroaki And, Dynamics of Hole-Spin
Superposition in GaAs/AlGaAs Quantum
Wells, 2013 International Conference
on Solid State Devices and Materials,
Fukuoka, Japan, September 2013

GaAs
74

2013 9

GaAs
60

2013 3

@
ITO, Tetsu

70425099



