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Motivation

Lu

• Advantage of hole system

s(Reduced hyperfine interaction for improved coherence (T1, T2*).
N(Large spin-orbit interaction for fast spin manipulations.
N(Effective heavy hole g-factor that is in-situ tunable with B-field direction-
useful for spin-photon hybrid devices in direct bandgap materials such as
GaAs.

N(No valley degeneracy issue as with conduction band electrons in Si & Ge.
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Method of measurement

• EDSR (electric dipole spin resonance)

t  Excited state

\ ,

Grinind state
N

AE h co = g* pBB

g* pBB

s( Ground spin level set below EF => current is blocked.
A( Hole Spin rotates via EDSR process using local gate.
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Cross section and SEM image of the DQD device.

• Double Quantum Dot (DQD) device

1( 2D hole gas is generated at the GaAs/A1GaAs heterojunction using
accumulation gate.

N/ Lateral DQD is formed using surface depletion gates (SEM).

Sandia
National
Laborato es

1(DQD can be studied using current 'DOT and/or Ics (QPC charge detector).
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Transport & charge sensor measurements

• One-hole regime identified

A/Stability diagram by transport TIDO",

A/Stability diagram by charge sensor, Ics
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Energy diagr

• Single-hole high-bias transport triangle
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EDSR line within bias triangle
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EDSR line within •' bias triangle
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Magnetic fi
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Simulated single-hole ener • evels
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Magnetic fi
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  I I 
Summary

(b)

• A single heavy hole spin system has been realize in the strong
tunnel coupling regime andEDSR has been observed. The
characteristics are strongly influenced by the spin-orbit interaction
which induces spin-flip resonance.

A( Single heavy hole EDSR demonstrated in gated DQD device
A/Demonstrated that heavy hole effective g-factor can be tuned by a gate
A( A hybrid spin-charge system is realized where the EDSR can be
continuously tuned f'rom "spin-like" to "charge-like" regime.
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