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Mesoscopic structures on 2-DEGS:
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cf. ML.1. Katsnelson, cond-mat/0612534

Klein tunneling !
O. Klein, Z. Phys. 53, 157 (1929) \

H=p 7+ V()

acting on 2-component wave functions



Stationary Dirac-Weyl equation at long wave length
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Klein tunneling
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Solution: use magnetostatic field design !
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First example: magnetic barrier IEJ_'
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Transmission probability T(¢)

d/lB:I.S — elB=I.6
— T 1(¢p) can be
controlled !

different energies ¢ different barrier widths d

A. De Martino, L. Dell'Anna, and R. Egger, PRL 98, 066802 (2007)



Second example: magnetic hard wall quantum dot
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Matching conditions: Y (R—,¢) = ¢(R—|-a ©) due to the dot
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(Unbroadened) energy levels
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Summary:

main message:

Use /nhomogeneous magnetic fields for
desighing mesoscopic graphene devices
(constrictions, quantum point contacts,
quantum dots, artificial atoms, ...) !
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