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A Scanning Tunneling Microscopy Study of Electrostatic and Proximity Effect
in Tip-Assisted Migration and Desorption of DNA Base Molecules on SrTiO;
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Imaging of the DNA (deoxyribonucleic acid) Double Helix Structure
by Noncontact Atomic Force Microscopy

Y. Maeda, T. Matsumoto, H. Tanaka, and T.Kawai,
Jpn. J. Appl. Phys. 38, L1211-1212 (1999)
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Capacitance of Molecular Overlayer on Silicon Surface Measured

by Scanning Tunneling Microscopy

Ryota Akiyama, Takuya Matsumoto, Tomoji Kawai
Phys. Rev. B 62, 2034-2038 (2000)

B—FOREREFIHANT LS LICTIELH TR LT,

DT ERHWEEE ST AN ZAO;MEEEZ D L B TR OMERENEE THDH, L
ML, WO T, 0T OWME T ~OEFIIARAETHY | TOFHERELHER
RUTEBZOND, 22T, E&E M RVBEMBELZHNT, PR EREEIOREL S &I
LT — 0 FOHEREDORIE 2 AT,

MENGRE LT, v ay BIWE LY 7 aXu T U028 A7, Fm — R o %
FASHIeED b RVEROEALREFHT HZ LICED P RAVERER I ZRDDHZ &
NTED, YU arEHICBITLEES S L) av BICWE L7201 ETOREEES X DT,
DA B H OKIBRRA-, 43 FWFEIZ LV AE U EMEE), 88 O0FE —EEHH OB XL 275l
IRBDOFINSEL LB RT Y VZRIGELTWD, T7abb, A T AE LT L
T ORERES SO ERETIUL, B —EOR SBERELZRDODL I LN TE D,

ROz 7 aX T ot —HOBERREIL. 1.3X107F Tholz, KimXOHm%, 0
BUEITHERRFEORB R L LD TR —FHT 5 Z b oiz,

Flo, ZOFMLOHRPEEL 720 L hua =27 ZAWEIZET 54 A 7 =V EFEHE
MRS DB EKRE L Z T 570 8  H—0FOERELII LD TERMISR LI R E LT
IR BIES TV D,

ATEOHERE C=10"F

Cyclopentene / Si(100) o

Phys.Rev.B (2002)

\ CHABRTHORBRFICREEN.Y £/, STMICLS
P BlOKBA, STMEHESIRHEY 70~V 7 V3T
""" ’ (CsHs) MIOWBAMIZ 13XI10PF L L5 BEKoft% b

ST EERLEDOLRETHB.D

13, STM#ZES$E v 7 ory 57 /53T
OHBAMOERE (1.3X107° F)? %

X ) WY (Sis—CsH;) DT REEE (2.8

X100 PF) BECHBELTWAZETHA. 121

WE L OB Zils  PIEFSIE2004F4 HSpp.228

Cyclopentene




Kinetic and Thermodynamic Control Via Chemical Bond Rearrangement
on Si(001) Surface.

Chiho Hamai, Akihiko Takagi, Masateru Taniguchi, Takuya Matsumoto, Tomoji Kawai
Angew. Chem. Int. Ed. 43, 1349-1352 (2004)
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he (2x1)-reconstructed Si(001) surface, where the
surface lattice structure undergoes a reconstruction
in which adjacent silicon dimers pair together and form
dimers through a o bond and a 7 bond, is intriguing in that
the chemistry at the surface is frequently analogous to
that in organic chemistry owing to its covalent nature.

N NES
T =aT L AR— |k
A1 00ENG

|-»- Dissociation species ?H3

Four mber ring HiC—~c—o

Alkenes, for example, are known to bind to silicon 2

dimers on the Si(001) surface to produce four-member % 47 Fourmemberring
ring analogs in a similar way to [2+2] cycloaddition reactions = g

in organic synthesis. The mechanisms of cycloadditions on « g bermediate HJC\(;:C Ha

the surface have also been argued in terms of orbital = H
symmetry in a similar fashion to organic chemistry.
However, it seems likely that adsorbate formation and
organic synthesis are different in that it is usually difficult to
control the product distributions of surface species on
the Si(001) surface, that is, the relative efficiencies of
specific reactions to side reactions, by changing reaction
temperature, The conversion from kinetically controlled
reactions to thermodynamically controlled ones for the
same organic compound by means of heating has not

/
Si—Si

-
0
330 380 Dissociation species

We have found evidence that the driving force that
determines the product distribution for acetone adsorbed on
the Si(001) surface can be changed from kinetic (pro-

surface by changing the determinant factor from kinetic to
thermodynamic control, which is a result of reversible
binding of the surface species. These results suggest

been observed on the Si(001) surface to date. This may be
because the binding of organic molecules to the silicon sur-
face is usually strong, which makes reactions irre-
versible.

ducing a four-member-ring species; see scheme) to
thermodynamic (producing the dissociation species)
upon raising the surface temperature. This means that it is
possible to control the product distribution on the Si(001)
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approaches for future applications to increase the
degree of selectivity in the attachment of organic molecules
to the Si(001) surface.



A Dodecameric Porphyrin Wheel as a Light-Harvesting Antenna.
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In-wook Hwang, Tae kyu Ahn, Dongho Kim, Atsuhiro Osuka
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A Simple Fabrication Method of Nanogap Electrodes for Top-contacted
Geometry: Application to Porphyrin Nanorods and a DNA Network.

Yoichi Otsuka, Yasuhisa Naitoh, Takuya Matsumoto, Wataru Mizutani, Hitoshi Tabata, Tomoji Kawai
Nanotechnology, 15, 1639-1644, (2004)
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Printing Electrode for Top-Contact Molecular Junction.
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Conductance Measurement of a DNA Network in Nanoscale by Point-Contact
Current-Imaging Atomic Force Microscopy.

Ayumu Terawaki, Yoichi Otsuka, Heayeon Lee, Takuya Matsumoto, Hidekazu Tanaka, Tomoji Kawai
Appl. Phys. Lett. 86, 113901-113903 (2005)
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