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WhyDNA? |

Groundkeaking repairof oxidativedamage
;  ET overlongdistance$ 40A)
(C. J. Murphyet al., Scienc€1993))

Moleculaelectronic3 potentialapplications
astemplate(self-recognitioandassembling)
asmoleculawire (M-DNA, poly(GC))

(in DresderW. Pompe/M. Mertig!)

M. Hazaniet al. , Chem.Phys. Lett. (2004)



Electronidransmrt in DNA: a bird'seye viewl

DNA s insulato, metal] semiconducto
samplgrepaationandexperimentaconditionsare crucial

(dry vs. aqueougnvironmentmnetal-moleculeontacts singlemoleculess. bundles )

Theay: Variety of factas madifyingchage propagation:

staticdisader, dynamicadisader, environmenghydrationshell,counterions)

see:D. Porath, G. Cunikerti, andR. Di Felice,
Charge Transport in DNA-Basad Devices
Top. Curr. Chem.(2004)



Transprt in single Poly(GC)oligomersn water

B. Xu et al. Nanolettergl, 1105(2004)
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Transprt In single Poly(GC)oligomersn water
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Ab initio (H. Wanget al. PRL(2004)):dryPoly(GC); e *;

Algelvaic behaviouinducedoy the environmen?
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A modelfor a dissipativédNA wire |

abinitio ; (i) decoupletHOMO/LUMOchannels(ii) backlmnesnonconducting

(i) bandgap 2 eV (dry), but reducedy watershell+counterions
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Greerfunctiontechniques'

Polaontransfemation: H) e’He S; S=" —dg(B  BY)
j
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The current |

2e
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Iinel L Rt% ' 2( )
For ! 0O lg! Landaueformula

G(E) containsall contributiongrom the bath!
foreV! O andto lonestorderint, ; neglect e
focuseont(E) ; madi cationsof the electronispec-

trum inducedoy the bath



DOSIn the strongdissipativéimit:

Newkg T-dependentelectroniananifoldaroundEg=0

Im P(E) (\bath-friction") stronglysuppesseshe centralmanifold

Incoherenpolaonicband; pseudo-gappening
t%e o(T)

E (+) +1
coherenpat

G(E Ep) +t5e oT) @(E)+  (allorders
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pseudo-gamcreasewith temperature

centralbandDOSalsoincreasewith temperature

| (V) displgslinea behaviouat highkgT



Temperaturedependencef t(Eg) (Arrheniugplot)

Yoo et al. PRL87,1981022001)
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In t(E.)

Scalingof t(E = Eg) with the chainlengthN

Increasingouplingo the bath

expnentiatg e - =) algebaictg L dependencé¢l = N ag)

Exponentialdependences not relatedto virtualtunnelingthrougha gap( 1A

Introductionof a barier:

(AT),, pairs,enfacesexp-depndence,

05A 1
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Structural uctuations

Randonon-siteenergiesiravn from GaussiadistributionP ( ) = pzl:e =2 °
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Disaderdoesnot appeciablya ect the pseudo-gaformation



Conclusiong

Environmentrasticallya ects chagetransport

Persp@ctives |

Strongdissipativeegime:

(i) bath-inducegseudo-gap,

(i) nite kgT-deendentDOSnea Ef ;
activatedbehaviouand weakexmnential

L dependencef t(Eg)

Contactto Xueet al. experiments

(i) largecurrents 50 200nA ; not problematic
(i) (bath-inducedalgelpaic L-degndence

(i) [(AT),] O15A < XUq(AT)n] = 043A 1



