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Measurement of interaction distance of separately trapped electron and hole spins
in semiconductor by advanced electron spin resonance method

AKIMOTO, Ikuko
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Purpose of this work was to clarify distance distributions between trapped
electrons and holes which are going to emit recombination luminescence, by using advanced pulse EPR
method. Selectin? an appropriate system of doped semiconductor, aluminum doped titanium oxide crystal,
modulation signals due to spin dipole interaction between electron and hole were successfully observed at
the temperature below 40 K. This is a remarkable observation for a semiconductor. From the analysis of
the signal, the modulation was better fitted by a function assuming spin interactions in the distance

range of 2~4 nm. This means that spins of electron and hole trapped in an individual crystal unit cell
interact over 8~9 unit cells before recombination.
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Fig.1 Angular dependence of CW ESR
signals at 55 K
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Fig.2 Schematic pulse sequence of 4-pulse
DEER method (upper) and observed
waveform of RE detection at 25 K (lower)
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Fig.3 RE-detected ESR spectra at 25, 30,
and 35 K (H//a, n/2=16 ns, 1=1 ps, T=1.5
us)
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Fig.4 DEER signals with on/off resonance
pumps at 30 K.
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Fig.6 DEER analysis for modulation signal
at 30 K (Av=15.0 MHz)
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