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OUTLINE

• First myth: Bound states in the continuum

• Second myth: Klein tunneling

�3



BOUND STATES IN THE CONTINUUM

�4

J. von Neumann and E. Wigner, Z. Phys. 30, 465 (1929)

Always?
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T. A. Weber and D. L Pursey, Phys. Rev. A 50, 4478 (1994)
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Y. Plotnik et al. Phys. Rev. Lett. 107, 183901 (2011)
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Y. Plotnik et al. Phys. Rev. Lett. 107, 183901 (2011)
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DC gates (w = 0)

Transmission

LDOS
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AC gates (w = 0)/

Time-averaged transmission probability
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5 channels approach
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5 channels approach



KLEIN TUNNELING

O. Klein, Z. Phys. 53, 157 (1929)
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KLEIN TUNNELING
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Theory: M. Kastnelson et al. Nat. Phys. 2, 620 (2006)
Experiment: N. Stander et al. Phys. Rev. Lett. 102, 026807 (2009)



KLEIN TUNNELING
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KLEIN TUNNELING
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Massless particles or gapless graphene



KLEIN TUNNELING
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Massive particles or gaped graphene



CONCLUSIONS

• Both “myths” are very, very real: 

• Limitations: e-e interaction, decoherence, finite-width barrier...
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