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Modulation of quinacridone derivatives
nanostructures by lateral Alkyl chains on Ag 110
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Institute of Physics Beijing National Laboratory of Condensed Matter Physics Chinese Academy of Sciences Beijing 100080 China

Abstract Low energy electron diffraction scanning tunneling microscopy first-principles density-functional
theory and molecular mechanics calculations were used to analyze the adsorption and growth of quinacridone de-
rivatives QA with alkyl chains of 4 and 16 carbon atoms on an Ag 110 substrate. It is found that the alkyl
chains determine the orientation of the molecular overlayers while the interaction of QA and the Ag substrate is
primarily due to chemical bonding of oxygen to the silver substrate which determines the molecular orientation and
preferred adsorption site. The intermolecular arrangement can be adjusted by varying the length of alkyl chains
thus uniform QA films may be fabricated with very well controlled physical properties.

Keywords molecular nanostructure surface adsorption scanning tunneling microscopy low energy electron
diffraction first-principles density-functional theory molecular mechanics calculations quinacridone derivatives

QA

1959

- * 90406022
2006 - 08 - 15 2006 —10 -09
¥ . Email hjgao@ aphy. iphy. ac. cn

36 2007 1 http //www. wuli. ac. cn -1



(a)

QARC (n 1,23

1 a QA b MIC ¢ — f Ag 110 QA4C
LEED 0.2 0.50.8 IML g — j QAl16C LEED 0.2 0.50.8
1ML
1—5
Ag 110
QAnC : -
QA MBE - LEED QA4C
8 QA16C
QA DFT MM
OLEDs °~"7 . QA N QAnC Ag 110
QARC 1 a n
STM
QAnC .
QA4C  QAl6C LEED
" 1b  QAnC MIC. QA4C ST™M MBE
HOPG - STM ®QAl16C STM
QAnC 101113 14 Omicron STM — MBE
16—18
mw — T .
1 ¢ —f QAC Ag 110
LEED 13eV.
LEED

http //www. wuli. ac. cn



SERIsRINE

B

- ,,ﬂ_h ¥ e ,u LA N
eSO RINED
I I A O XD

' EAEERe

A
-

.\h =
4
b

=
-
-

e EsEN

-8 & @ w 7 S5 A
(BB EILERICES
® W ¢ e ¥

RPN
E AN X
: [/

ae {
@ 9.9 3 AN B =
&bl X
» &8 5 &

L
N i

i
A i Ll X *x
M " % I ¥’
e ) y ' { \
. 5 /s 4
/ = o b R R R
i ! !
y { ! #

[eed)

Ag 110

QAI16C

QA4C
STM

STM

nm

QA4C

1 nm

STM

77K

1.3V d QAl6C

0.25 nA

0.8V

0.04 nA

0.2 ML 0.5 ML

)

LEED

0.2ML

C

1

QA16C

h

1

0.8 ML

0.5 ML

3 -1

LEED

56

9.583A b, =5a +6b

Ag 110

0.8 ML LEED

3a-b=

84.7°.

a,

28.458A y, =

1

LEED

QA4C

LEED

QAL16C

QAnC

2.8895A b= 4.0864A

a =
Ag 110

Ag 110

QAnC

QA4C

f

1

60
04

DFT

Ag

QA4C

MM 17

QA4C a, =6a
17.337A b, =4b=16.345A y,

0

11

=90°.

MIC

FT QAnC

D

LEED

QAL16C

Ag

1

. 13

http //www. wuli. ac. cn

2007 1

36



. DFT QAnC
0
Ag . 0
Ag
. DFT LEED
Ag 110
17
QARnC
Ag
8 180°
Ag
DFT MM
QA4C  QAl6C Ag 110
2 a b .QA4C  Ag 110
STM 2 ¢
1.3V ST™M 2 ¢
. STM :

a, =14.68A b, =
16.67A 5 =90° STM a, =
18.0A b, =16.54 =91.9°,

4%.
.QA16C  STM 2 d
2 d
STM .
a, =9.77A b, =29. 03A y =
84.7° STM a,=10.1 A b,

14

=29.9A y=82.3°

5% .
MBE - LEED  STM
QA4C  QAIl6C Ag 110
19
F. Lin L. F. Chi H. Fuchs
1 Barth J V Costantini G Kern K. Nature 2005 437 671
2 Rosei F et al. Prog. Surf. Sci. 2003 71 95
3 Barlow S M Raval R. Surf. Sci. Rep. 2003 28 177
4 Chen Q Richardson N V. Prog. Surf. Sci. 2003 73 59
5 Zhong D Y et al. Phys. Rev. B 2005 71 125336
6 Hiramoto M et al. Jpn. J. Appl. Phys. 1996 35 Part2 134
7 Shichiri T et al. Chem. Lett. 1992 21 1717
8 Nakahara H et al. Chem. Lett. 1992 21 711
9 Mu Z et al. J. Phys. Chem. B 2004 108 19955
10 Ye Ket al. J. Phys. Chem. B 2005 109 8008
11 Qiu D et al. Langmuir 2003 19 678

12 Jabbour G E et al. Appl. Phys. Lett. 1997 71 1762

13 Giancarlo L C et al. Acc. Chem. Res. 2000 33 491

14 Tao F et al. J. Am. Chem. Soc. 2005 127 12750

15  Seidel C et al. Surface Science 1998 408 223

16  Deng Z T et al. Phys. Rev. Lett. 2006 96 156102

17 Wang Y L et al. Phys. Rev. B. 2004 69 075408

18  Gao L et al. Phys. Rev. B. 2006 73 075424

19 DuS X Gao HJ Seidel C et al. Phys. Rev. Lett. 2006
97 156105

http //www. wuli. ac. cn



