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Interference and CNT symmetry

• real-space tight-binding calculations [2]

• four nanotube symmetry classes [3, 4, 5]

zigzag (θ = 0◦, (n,0)):

• Dirac cones around k⊥ =±K⊥
• only backscattering within cone, J-conservation

• two channels, identical accumulated phase

zigzag-like (0◦ < θ < 30◦, n−m
3gcd(n,m) /∈ Z):

• asymmetric Dirac cones around k⊥ =±K⊥
• only backscattering within cone, J-conservation

• two channels, identical accumulated phase

armchair (θ = 30◦, (n,n)):

• Dirac cones at k⊥ = 0; parity symmetry

• only backscattering within a/b branch

• two channels, different accumulated phase, beat

armchair-like (0◦ < θ < 30◦, n−m
3gcd(n,m) ∈ Z):

• Dirac cones at k⊥ = 0; NO parity symmetry

• mixing of channels with different phase

• beat plus slow modulation of Ḡ

Carbon nanotube interferometer
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ballistic transport, scattering at contacts
→  electronic Fabry-Perot interferometer

nanotube band structure
               →  two interferometer channels

• Pt/Ti leads, 1.2µm wide trench

• clean “overgrowth” CNT fabrication [6, 7, 8]

• transport measurements at T = 15mK

• ballistic transport, only scattering at contacts

• two-channel Fabry-Perot interferometer [9]

Interference pattern
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• fundamental frequency↔ device length

LFP =
f1π h̄vF

αe
' 1µm ↔ Ltrench = 1.2µm

• only multiples of one fundamental frequency in
the data −→ no additional scatterers

• frequency doubling / beat — two channels

• slow modulation of Ḡ — channel mixing

• either armchair-like, or symmetry broken

Rotational symmetry breaking

contact area: rotational symmetry broken

• contact areas: bottom of CNT touches metal

• model in tight-binding calculation: differing on-
site energies in upper / lower half of CNT

• zigzag-like — scattering between different J −→
channel mixing, slow modulation of Ḡ restored

Chiral angle determination

• slow modulation in an armchair-like CNT with
chiral angle θ : phase difference of modes
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i, j: longit. wave vectors measured from K/K′

• conductance peak when ∆φ θ(E) = 2πn
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• calculate ∆φ θ(E), compare with data

• result for device: 22◦ ≤ θ < 30◦

Error sources

• band gap at Vg > 0,
energy offset

• lever arm α(Vg) hard
to determine, varies
strongly

→55meV < ∆E < 60meV

→error bars in figure
• value tight-binding overlap integral? [10, 11, 12]

• 2.5eV . t . 2.6eV consistent with our data
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