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Outline

» Current control in graphene-based devices.
» Quantum rings threaded by a magnetic flux.
» Electric control of the current.

» Transmission and I-V characteristics.
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Current control in graphene-based devices

Klein tunneling (predicted in 1929)
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Klein tunneling in graphene

*Theory — Kastnelson et al., Nat. Phys. 2, 620 (2006).
‘Experiment — Stander et al., Phys. Rev. Lett. 102, 026807 (2009).
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Quantum rings threaded by a magnetic flux
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Russo et al., Phys. Rev. B 77, 085413 (2008). :
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Tight-binding approach
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Current control In graphene-based devices

Wu et al., Nanotechnology 21, 185201 (2010).




Electric control of the current
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Electric control of the current
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Not uniform !
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Transmission and |-V characteristics
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Transmission and |-V characteristics
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Transmission and |-V characteristics
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Transmission and |-V characteristics

Edge disorder

Transmission probability
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Transmission and |-V characteristics
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And the actual device...
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Courtesy of Cayetano Sanchez-Fabrés (U. Salamanca, Spain)
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Thank you for your attention
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Current control In graphene-based devices
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Schelter et al., Phys. Rev. B 81, 195441 (2010).
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Transmission and |-V characteristics

0.5

N=70

6. 8 10. 2. 14, 0
Energy (meV)
1f 1f
|| n
6. Energy (meV) 14. 0. Ve (mV) 25,

L'Aquila, May 2011



