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Pauli Blockade in a
Double Quantum Dot
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Ono, Tarucha, et al.
Science 297, 1313 (2002).
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Control and Detection of Singlet-
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Inhomogeneous Dephasing

the situation in GaAs
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Inhomogeneous dephasing due to hyperfine fields in
GaAs is revealed in single-shot measurements
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Carbon nanotubes

quantization around
circumference gives
O or |.4 eV-nm/r gap

perturbations induce
small ~10s meV gaps
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Controlling Hyperfine Coupling using Nanotube Quantum Dots

® CVD growth with 99% '2CH4 or 99% 'SCHj4
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Controlling Hyperfine Coupling using Nanotube Quantum Dots

® Pd contacts

large gap
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Controlling Hyperfine Coupling using Nanotube Quantum Dots

® Pd contacts e NO, + ALO3ALD
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Controlling Hyperfine Coupling using Nanotube Quantum Dots

® Pd contacts
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Devices

- ® CVD growth with

| | . e 12CH4 or °CH
Double 'dot Charge sensor, ! !

1 | / ® Fe catalyst
- | ® Pd contacts
: " o
i .

e AlLO; + NO; ALD

® Al top gates
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Related work

DOD Biercuk et al. Nano Lett. (2005) Graeber et al. PRB (2006) *CH4: Liu and Fan, JACS (2001)
s:
Sapmaz et al, Nar.\o Lett. (2006) Jorgensen et al. Nat. Phys. (2008) NO2: Farmer and Gordon, Nano Lett. (2006)
Single dot Charge SenSing: Biercuk et al. PRB (2006) Williams et GI., Science (2007)
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Tunable double dot
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13C spin blockade
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H. O. H. Churchill, et al. Nature Physics 5, 321(2009).
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13C spin blockade
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Magnetic field dependence of spin relaxation
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Hysteresis in '3C leakage current

Current (pA)
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H. O. H. Churchill, et al. Nature Physics 5, 321(2009).
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Charge sensing

double dot charges
‘gate’ sensor dot
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Charge sensing

double dot charges
‘gate’ sensor dot
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SENSOR SIGNAL
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Levels In a single dot
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Levels in a single dot, including spin-orbit coupling

| Aso = 0.17 meV
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Levels in a single dot, including spin-orbit coupling

| Aso = 0.17 meV
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Levels In a single dot, including spin-orbit coupling and
valley mixing
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Levels in a single dot, including spin-orbit coupling,

valley mixing, and misaligned field
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Levels in a single dot, including spin-orbit coupling,
valley mixing, and misaligned field
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Levels In a single dot

single-particle levels addition spectrum
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one-electron states
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Pauli blockade in carbon nanotube double dot despite spin-orbit coupling
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B-dependence of relaxation rate
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B-dependence of relaxation rate
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Inhomogeneous Dephasing
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