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Single molecule contacts to atomic-scale electrodes
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The transport of charge through a conducting materi al depends on the intrinsic ability of the material to conduct
current and on the charge injection efficiency at t he contacts between the conductor and the electrode S.

Scanning tunneling microscopy (STM) provides a way to explore single molecule junctions with atomic sc ale
precision.

on Bo

Images of Cuy (N = 1..4) clusters on Cu(111) 10! i S Y
2 3
N=1
8 I N=2
— N=3
10" — N=4
O 102 —N=5
3 — Cu(111) (4.2x 4.2 nm?2)
10° |
) o 007 o1 Calculated junctions geometries
10 Conductance G (2e%h)
10° E
0 3 4 5 Calculated Calculated — 56
z (A) Conductance map Energy landscape 66
s — Single atom
7}
Conductance traces of a Cg-tip approched to atomically % 05
engeeniered Cuy (N=1..5) electrodes. %
=
0
N 1 2 4 0.1
)
Atomi R N T R caon MR  ccov MEEREET] 8 \\
omic f‘ '; é' 'é f‘ '; é' 'é f‘ '; §H§ eﬁ; 0 0175 035 1ss o775 o O
Structrues
— , Contact to 1 Catom Contact to C-C Contact to C=C o
@- ‘ 2 1 z
Eigenchannel E-E; (eV)
Visualization Isosurface
,‘,, plots of the
density of

Y (G /(N'Gy,,5)*100
o

o

states at the
energy of the
LUMO.

G. Schull, T. Frederiksen, A. Arnau, D. Sanchez-Portal , R. Berndt
Nature Nanotechnol. 6, 23 (2011)

N Anti-bonding Bonding

Oligothiophene nano-rings as electron resonators for whispering gallery modes

‘ | " V(r) = 5eV V(r)=0
“On-surface polymerization” o ; Topographies -
conductive and flexible nano-wires Iig‘_fﬁr h 0.1V, 0,1nA 12-thioC%Z|rl1°e Analytical 2D model :
lophene o P col. Herv é Bulou
o I\ s
\ 0.12,
lAu(IlI)+T“C 0.12+ Cyclic(N=12)
[Ny » @ 008 2 Verr(r)
0 S 3 / ,
~ =
T 0.041 ° 2 g2 2
0.04 B d?u(r) , A1, 1
— : Vv o r) =
2m* dr? HV O+ 2> 2 4 u(r) = eu(n)

5nm

Imag
1=0.

\ L
1 15 /2 25| 3
Voltage (V) ~ centrifugal force
LUMO+2
“ n LUMO LUMO+1 LUMO+2
dl/dV map at constant height =0 =1 =2

LUMO+1 LUMO+3

s STM 1D box with fixed boundary conditions 1D box with BVK conditions DomelorShpailis Cyclic

1nA, V=01V Cathedral Glass sphere 12-thiophene
®=34m ® =300 pm ®=1.3nm

CONTACT : e whispering gallery whispering gallery whispering gallery
. Reg10n FR(‘
' ! Alsace —

G. Schull, Y. J. Dappe, C. Gonzalez, H. Bulou, R. Berndt Nano Lett. 11, 3142 (2011)
T. Frederiksen, F. Scheurer, V. Speisser, G. Schull. Submitted.
G. Reecht, H. Bulou, F. Scheurer, V. Speisser, B. Carriére, F. Mathevet, G. Schull. Submitted

Acoustic Optical Electronic




