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First principles study of defect structure in B2 intermetallic compound CoTi
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Observation of cleaved ionic crystal surfaces by noncontact atomic force microscope in
ultra-high vacuum

R. Nishi'?, D. Miyagawa’, H. Etoh®, Y. Seino? 1. Yi?, S. Morita*?

1 - Department of Electronic Engineering, Graduate School of Engineering,
Osaka University, Suita, Osaka 565-0871, Japan

2 - Frontier Research Center, Graduate School of Engineering,
Osaka University, Suita, Osaka 565-0871, Japan

We investigated several alkali halide surfaces (NaF, LiF, KBr, etc) and alkaline earth
fluoride surfaces (CaF,, etc) using noncontact atomic force microscopy (nc-AFM). These
surfaces are important for the substrate of atomic manipulation and atomic devices in the
future study. Firstly, these surfaces were observed by large-amplitude dynamic force
microscopy [1]. In this paper, we obtained clear atomic resolution images such as
NaF(100) and LiF(100) surfaces shown in Fig.1l. These samples were prepared by
cleavage in air and were introduced to vacuum within 30 minutes. The samples were heated
for charge neutralization and removing organic contamination.

We will compare imaging mechanisms among these alkali halide and alkaline earth
fluoride surfaces in nc-AFM study and will find the most suitable substrate for the atomic
manipulation study.

38 <38

[1] M. Bammerlin, R. Lithi, E. Meyer, A. Baratoff, J. Li, M. Guggisberg, C. Loppacher, C.
Gerber, H.-J. Glntherodt, Appl. Phys. A 66 (1998) S293-294.
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Atom-resolved nc-AFM Observation on CaF,/Si(111) surface

Y. Seino, M. Kuwata, M. Abe, S. Morita

Department of Electronic Engineering, Graduate School of Engineering,
Osaka University,
2-1 Yamada-oka, Suita, Osaka 565-0871, Japan

It has been recently reported that the noncontact atomic force microscopy (nc-AFM)
has been achieved the atomic resolution to observe the surface of cleaved ionic crystals and
ionic thin film deposited on clean Cu and Si surfaces. The imaging mechanism of these
surfaces was thought to be different from that of active semiconductor surfaces which were
characterized by the short-range chemical covalent bonding interaction force between a
tip and the sample surface. nc-AFM simulation and the experiments of (111) cleaved
CakF, surface have shown that the apparent contrast patterns obtained with a polar tip
strongly depend on the tip terminated by the ion and three sub-lattices of anions and
cations by the short-range attractive electrostatic interaction force.

In this work, the nc-AFM was applied at room temperature with the aim of clarifying
the details of structure of this surface on atomic scale. With regard to CaF,/Si(111),
it has been reported that nc-AFM with positive terminated tip succeeded in achieving
the atomic resolution images[1]. We, however, obtained the atomically resolved nc-AFM
images with both positive and negative terminated tip. In these experiments, cantilever
was excited with a constant amplitude (C. A.). Figure 1 shows the (a)(b) nc-AFM images
and (c) the ideal model of CaF,/Si(111) surface. When the tip was approaching to the
surface at the first time, we were not able to obtain any image with the clear atomic
resolution. After the tip was deliberately touched to the surface, however, we have been
able to obtained the atomically resolved images such as Figs.1(a) the case of positive-ion
terminating tip and (b) the case of negative-ion terminating. CaF; molecules or their
clusters were thought to be attached to the tip apex in the act of contacting, and this
process is believed to be playing the important role in making a clear imaging, for example,
in the apparent contrast patterns.

a)d= RN
e
o

v, =174.382 kHz, V-=-0.2V, A=7.5nm

Figure 1: (a)(b) nc-AFM images and (c) an ideal model of CaF5/Si(111) surface. vp, Vs, A
and Av are corresponding to the resonant frequency of a cantilever, bias voltage between the tip
and the sample and the oscillation amplitude, and frequency shift of the cantilever, respectively.

[1] A. Klust et al.: Phys. Rev. B 69 (2004) 035404.
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Correlation between Molecular Packing of 2-Pyridone Derivatives in the Solid State and Their Fluorescence Properties

O

( 7403, minakata@chem.eng.osaka-u.ac.jp)

1

Figure 1. Fluorescence spectra of pyridones, pyrone
and pyrene in the powdered form

(pyrone: excited at 356 nm, the others: excited at 336 nm)
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1) Hirano, K.; Minakata, S.; Komatsu, M. J. Phys. Chem. A 2002, 106, 4868.
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Development of Indium Catalyst for Simplified Synthetic Method
o D

( 3414, shibata@chem.eng.osaka-u.ac.jp)
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Indium-Silicon Combined Lewis Acid Catalyzed Direct Allylation of Alcohols
o D

( 3414, baba@chem.eng.osaka-u.ac.jp)
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New Methodology for Construction of Methylene Chain

O
( 7389, ynaitoh@chem.eng.osaka-u.ac.jp
B—
1,3-
Grignard 3
Pd Ni
Ni Pd
Pd(acac) 1,3-
Grignard
Pd(acac), (3 mol %)
"Hep-OTs + Ph-MgBr ' "Hep-Ph
1.0 mmol 1.5 mmol 1,3-but_|r31|(_j||'(:a’rr1i,(zohmol %) 85% @)
Grignard
NiCl,
Grignard
Grignard Pd
2C-Br  SP2C-Cl Grignard
p-Cl-CsHs-MgBr > PhMgBr > p-MeO-
CeHs-MgBr

1. Terao, J.; Watanabe, H.; Ikumi, A.; Kuniyasu, H.; Kambe, N. J. Am. Chem. Soc. 2002, 124, 4222.
2. Terao, J.; Ikumi, A.; Kuniyasu, H.; Kambe, N. J. Am. Chem. Soc. 2003, 125, 5646.
3. Terao, J.; Todo, H.; Watanabe, H.; Ikumi, A.; Kambe, N. Angew. Chem., Int. Ed., 2004, 43, 6180.
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Synthesis of Insulated Molecular Wires and their Applications to MolecularDevices

(@)

( 7389, kawashima@chem.eng.osaka-u.ac.jp)

Pd(OAC); (10 mol %)

SO3Na
Li,CO3 (6 equiv)

'. : ESBBZ] +

NaO;S

H,0,85°C, 16 h

B-CD SO,Li
128 mg (0.2 mmol) 1.2 equiv 10 equiv 0.2 equiv

1) 2N HCI
—_—

2) dyalysis

(5000 membrene)
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Ni-Fe Ni-Fe/Mn-Ir
1, % 2,3 1 1 1,3
‘ ‘ * Sadeh Beysen”,
1. 565-0871
2.
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4, 661-8661
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Ni-Fe/Mn-Ir
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* e-mail: isao.sasaki@mat.eng.osaka-u.ac.jp
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[1] S.Sugimoto et al.: Proc. ICPP96, Vol.2, 1826. [2]S.Sugimoto et a/.: Surf.Coat.Technol.
136(2001)65. [3] 2003-137521 [4] 51 No.2, p.1034 (2004 )

18



MD simulations for surface interaction between radical beams and organic
polymer surface
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Prediction of the shapes and qualities of the sputter deposition thin films
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