M olecules on Iinsulating films;
scanning-tunneling microscopy

Dmitry A. Ryndyk
seiike, — Molecular Computing Group ey
e Universitat Regensburg °®

Germany

D.A. Ryndyk 02.11.2005 Regensburg



STM —to—Molecule Transport
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(from Moresco, Physics Reports 2004)
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Recent STM — M experiments
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We consider STM — molecule junctions as strongly asymmetric
double tunnel junctions.
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 Auon NaCl/Cu(11l)
e Vacuum STM at 5-60 K

Controlling the Charge State of
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Molecules on Insulating Films: Scanning-Tunneling Microscopy Imaging
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Some detalls

* Pentaceneon afew atomic NaCl on Cu(111) and Cu(100)
 NaCl isevaporated thermally at 220 to 300 K

o Defect-free NaCl islands of up to three atomic layers
« NaCl has awide band gap of 8.5 eV

* Individual molecules are adsorbed at 5 K

e Scanning Tunneling Spectroscopy at 5 K

e “PentaceneTip”

 Constant-Current modewith d ~1-4 A, J ~ 10-30 pA

e Using Au atom to deter mine exact position of Pentacene

e Calculations by Elastic Scattering Quantum Chemistry
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Pentacene molecules on
NaCl(100)/Cu

NaCl(100)
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Calculated images
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Atomic Scale Conductance Induced by Single Impurity Charging
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| maging

Spectroscopy

2.01V

1

Position (A)

0

@ @  (n°e) Ayaponpuod

i

it

30 =30 -20-10 0 10 20 3¢

-1

Sample Bias (V)

-2

Sample bias (V)
39
ix 10

L o (A fwu) Ajaganpuod =

ﬂﬂ L]

00 05 10 15 20 25

:

di ey di| suesmuag  anoe|opy ealj

W1S 144

11

Molecules on insulating films

D.A. Ryndyk 02.11.2005 Regensburg



