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Guanine

1593 cm-1 for radical cation

1568 cm-1 for neutral
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DNA

30Ð50 nm

2ν1, 3ν1: 2nd- and 3rd-harmonics of stretch vibration of I3
−

Bk: Stretch vibration of O-P-O in the backbone
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D. Porath et al., Nature 403, 635 (2000).
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For DNA, two antithetical mechanisms have been proposed.

    (1) Molecular band conduction (delocalized)

    (2) Sequential hopping between localized bases

The experimental characterization of electronic structures near the 

Fermi level has been desired to clarify these conduction mechanisms.

Excited electrons have a finite life time in the π* state.
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Life time: ~fs order cf. 5.6 fs for N2  (JCP 116 (2002) 10221)

Base-molecule-specific electronic structures near the Fermi level of DNA

Excited electrons into the π* state affect the Auger transitions

Finite lifetime (> 10
-14

 s) of the π* state electrons

Electrons in the π* state are localized.

Charge Hopping for Conduction (Model 2)

Stacking π orbital

A candidate for future molecular devices as wire
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∆KE/∆hv = 0 ∆KE/∆hv = -0.55 ± 0.05
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vaporized Ca atom
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Conclusion

Elucidation of conductivity enhancement at iodine-doped DNA

Radical cation formation at Guanine bases

Appearance of new electronic states in the intrinsic band gap

Formation of the Small Polaron 
(Characteristics of conductive polymers)
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Radical cation formation

in DNA bases

Occupied (PES)

Unoccupied (XAS)

New electronic states in the intrinsic band gap

Dopant: I3
− ion

Radical cation formation

at Guanine site

Effect on kinetic energy

of Auger electrons

XPS

DFT calculation
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