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. Electrical Conducting Properties of DNA Molecules in a Metal (tip)/DNA/Highly Oriented
Pyrolytic Graphite Configuration

S.Tanaka, L.T.Cai, H.Tabata and T. Kawai

Jpn.J.Appl.Phys., 42 (2003) 2818-2823.

. Toward the DNA electronics
H.Tabata, L.T.Cai, J.-H.Gu, S.Tanaka, Y.Otsuka, Y.Sacho, M.Taniguchi and T.Kawai
Synthetic Metals, 133-134 (2003) 469-472.

. Transparent thin films transistors using ZnO as an active channel layer and their electrical
properties

S.Masuda, K Kitamura, Y.Okumura, S.Miyatake, H.Tabata and T.Kawai

J.Appl.Phys., 93 (2003) 1624-1630.

. Influence of Co-doping with Ga on the electrical and optical properties of N-doped ZnO
films

H.Matsui, H.Tabata and T.Kawai

J.Electrochem.Soc., 150 (2003) G508-G512

. Role of Ga for co-doping of Ga with N in ZnO
H.Matsui, H.Tabata and T.Kawai
Jpn.J.Appl.Phys., 42, (2003) 5494-5499.

. Artificial Control of Order Degree State of B-Site Ions in Ba(Zr,Ti)O3 by a Superlattice
Technique
Y.Hotta, G.W.J.Hassink, T.Kawai and H.Tabata
Jpn.J.Appl.Phys., 42 (2003) 5908-5912.

. Humidity Dependence of Electrical Resistivity in Poly(dG) Poly(dC) DNA Thin Film
M.Taniguchi, Y.Otsuka, H.Tabata and T.Kawai
Jpn.J.Appl.Phys., 42 (2003) 6629-6630.

. Photoemission study of poly(dA)-poly(dT) DNA : Experimental and theoretical approach
to the electronic density of states
H.Wadati, K.Okazaki, Y.Niimi, A.Fujimori, H.Tabata, J.Pikus and J.P.Lewis
Appl.Phys.Lett., 2003 submitted



9. Orthorhombic Molybdenum Trioxide Whiskers by Vapor Transport Method
S.Choopun, P.Mangkorntong, P.Subjareon, N.Mangkorntong, H.Tabata and T.Kawai
Jpn.J.Appl.Phys.43 2004 L191-L93

10. Self-assembly ZnO Nanorods by Pulsed Laser Deposition under Argon Atmosphere
S.Choopun, H.Tabata and T.Kawai
Appl.Phys.Lett. 2004 submitted

11. Sputtering and annealing effect of sapphire substrate for an orientation of lead
phthalocyanine films
S.Tabuchi, H.Tabata and T.Kawai
Jpn.J.Appl.Phys. 2004 submitted

12. Colossal magnetoresistance in spinel type Zn1-xNixFe204
A.K.M.Akther Hossain, M. Seki, T. Kawai and H. Tabata
Appl.Phys.Lett. 2004 submitted

1. Control of the ordered-disordered state of B-site ions in ferroelectric relaxor superlattices
H.Tabata, Y.Hotta and T.Kawai
J.Kor.Phys.Soc., 42 (2003) S1199-S1202.

2. Photoinduced Ferroelectric Hysteresis Curve in Organic  Photoconductor/Inorganic
Ferroelectic Heterojunction Photomemory
Y.G.Park, H.Y.Lee, H.Tanaka, H.Tabata and T.Kawai
J.Kor.Phys.Soc., 42 (2003) S1382-S1385.

3. Electrical Properties of DNA Molecules —Toward the DNA Nano-Electrics-
H.Tabata, M.Taniguchi, H.Tanaka and T.Kawai
Proc. of 2nd Int. Conf. on Molecular Electronics and Bioelectronics, (2003) p.151
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52(3) (2003) 126-129.

3. DNA
6 (2003) 78-79. BP
4. DNA
M&E 12 (2003) 168-175.
1.
(2003) 231-243.( 310)
2.
(2003) 933-937
1. DNA Nano- electronics: Physical and Electrical Properties of DNA

Hitoshi Tabata, Tomoji Kawai
The 7th World Multi-Conference on Systemics, Cybernetics and Informatics (SCI2003)
2003.7.27-30

. Grain Size Dependence of Electrical and Magnetic Properties of Polycrystalline NiFe204

Spinel
A.K.M. Akther Hossain, M.Seki, T.Kawai, H.Tabata
10™ International Workshop on Oxide Electoronics 2003.9.11-13

. Ferroelectric Relaxor Behaviors in BaTi03/BaZrO3 Superlattices Depending on

Ordered-Disordered State of the B-site Cations

Hitoshi TABATA and Yasushi HOTTA

The 5™ International Meeting of Pacific Rim Ceramic Societies(PacRim5)
2003.9.29-10.2



4.  Relaxor-type Ferroelectric Superlattices. -Ordered/disordered control of B-site ions-
Hitoshi TABATA and Yasushi HOTTA
[UMRS-ICAM2003 2003.10.11-13

5. Ordered- disordered control of B-site ions in the BaTi0O3-BaZrO3 relaxor superlattices
Hitoshi Tabata and Yasushi Hotta
2040 Meeting of The Electrochemical Society(ECS) 2003.10-12-17

6. Electric and Magnetic properties of hetero and homo epitaxial thin films of ZnO on
sapphire and polarity controlled ZnO single crystals
H. Tabata, H. Matsui, H.Saeki, S.Choopun and T. Kawai
International Symposium on Scientific and Industrial Nanotechnology 2003,
2003.12.8

7. Interdisciplinary Nano-Technology of Bottom-Up and Top-Down for DNA and
Bio-Electronics
H.Tabata, T.Ohtake, T.Uno, Y.Otsuka and T.Kawai

International Workshop on Plasma Nano-Technology and Its Future Vision

2004.2.5-6

8. Synthesis of long strand DNA with specific sequences using enzymatic reaction,
Poly(dA)-Ploy(dT)
S.Tanaka, Hiro Tanaka, M.Taniguchi, H.Tabata, S.Fujiwara, S.Uchiyama,
K.Fukui and T.Kawai
6th Int. Conf. on Materials Chemistry 2003.7.29-8.1

9. Synthesis of long Poly(dG)-Ploy(dC) without structural defects using enzymatic reaction
S.Tanaka, Hiro Tanaka, M.Taniguchi, H.Tabata, S.Fujiwara, S.Uchiyama,
K.Fukui and T.Kawai

6th Int. Conf. on Materials Chemistry 2003.7.29-8.1

10. Correlation between relaxor behaviour and ordered-disordered state in Ba(ZrxTil-x)O3 : a
study using Monte-Carlo simulations and artificial superlattices
Y.Hotta, G.W.J.Hassink, D.H.A.Blank, T.Kawai and H.Tabata
10th International Workshop on Oxide Electronics 2003.9.11-13

11. Magnetism of Vanadium-doped ZnO Thin Films

H.Saeki, H.Tabata
10th International Workshop on Oxide Electronics 2003.9.11-13



12. Spin (Cluster) Glass State and Photo-Induced Magnetization on Spinel and Garnet Ferrites
Thin Films
M.Seki, A.K.M. Akther Hossain, K. Tanimura, T.Kawai and H.Tabata
10th International Workshop on Oxide Electronics 2003.9.11-13

13. Polarity Effect of ZnO Homoepitaxial Films Grown Using Laser Molecular Beam Epitaxy
H. Matsui, H. Sacki, A. Sasaki, M. Yoshimoto and H. Tabata
10th International Workshop on Oxide Electronics 2003.9.11-13

14. Homoepitaxy in ZnO: Zn-polar growth
H. Matsui, H. Saeki, A. Sasaki M. Yoshimoto, M Tsubaki and H.Tabata
International Symposium on Scientific and Industrial Nanotechnology 2003,
2003.12.8,

15. DNA Nano-patterning with Self-organization by using Nanoimprint
T.Ohtake, K.Nakamatsu, S.Matsui, H.Tabata and T.Kawai

7 2 21 COE
2004.1.13-14

16. Large Negative Magnetoresistance in Spinel type Znl-xNixFe204 and Znl-xCoxFe204
Ferrites
A. K. M. Akther Hossain, M. Seki, T. Kawai, H. Tabata

7 2 21 COE
2004.1.13-14

17. Direct Detection of DNA using ISFET based on PNA
T.Uno, T.Ohtake, H.Tabata and T.Kawai
7 2 21 COE
2004.1.13-14

18. Characteristics of Zn-polar ZnO and ZnMgO films grown using homo-epitaxy technique
towards quantum structures
H. Matsui, H. Saeki and H. Tabata

7 2 21 COE
2004.1.13-14

19. Large Negative Magnetoresistance in Spinel type Ni and Co doped Zinc Ferrites
A. K. M. Akther Hossain, M Seki, T Kawai, H Tabata
Annual APS March Meeting 2004 2004.3.22-26 Montreal, Canada

20. Fabrication of Nano-gap Electrodes Without Lithography Technique and Electrical
Characteristics of Nano Structured Molecules

Y.Otsuka, Y.Naitoh, T.Matsumoto, W.Mizutani, H.Tabata, T.Kawai



Annual APS March Meeting 2004 2004.3.22-26 Montreal, Canada
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12. Arrangement control of B site cations in A(B’,B’)O; type relaxor ferroelectrics
, GW.J. Hassink, ,
20 2003.5.28-31

13. MCD spectra for vanadium doped ZnO thin films
H.Saeki, H.Matsui, H.Tabata
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2003 International Conference on Solid State Devices and Materials (SSDM2003)
2003 2003.9.15-19 Subcommittee
Area #14 (Micro-Nano Electromechanical / Bio Conjugated Systems)

The Seventh International Conference on Atomically Controlled Surfaces, Interfaces and
Nanostructures(2003.11.16-20)

131
Jpn.J.Appl.Phys.
2003
COE
(Chonnam National University) J.H.Kim
2004.1.15-16
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Point-contact current-imaging atomic force microscopy: Measurement of contact
resistance between single-walled carbon nanotubes.
Yoichi Otsuka, Yasuhisa Naitoh, Takuya Matsumoto, Tomoji Kawai
Appl. Phys. Lett. 82, (2003), 1944-1946

Nanoscale obserbation of room-temperature ferromagnetism on ultrathin (La, Ba)MnOs

films.
Teruo Kanki, Run-Wei Li, Yasuhisa Naitoh, Hidekazu Tanaka, Takuya Matsumoto,

Tomoji Kawai
Appl. Phys. Lett. 83, (2003), 1184

Electronic transport properties of free-base tape-porphyrin molecular wires studied by
self-consistent tight-binding calculations.

Katsunori Tagami, Masaru Tsukada, Takuya Matsumoto, Tomoji Kawai

Phys. Rev. B 67, (2003), 245324

Theoretical prescriptions for improving conductance of short DNA segments sandwiched

between metal electrode.
Katsunori Tagami, Takuya Matsumoto, Tomoji Kawai, Tasaru Tsukada
Jpn. J. Appl. Phys. 42, (2003), 5887

24, (2003), 573

STM imaging of individual porphyrin hexamers; meso-meso slingly linked orthogonal
hexamer and meso-meso, -4, f-f tiply-linked planear hexamer on Cu(100) surface.
Akihiko Takagi, Yoshiki Yanagawa, Akihiko Tsuda, Naoki Aratani, Takuya Matsumoto,

Atsuhiro Osuka and Tomoji Kawai
Chem. Commun. (2003), 2986-2987.

Toward the DNA electronics
H. Tabata, L. T. Cai, J. —-H. Gu, S. Tanaka, Y. Otsuka, Y. Sacho, M. Taniguchi, and T.

Kawai
Synth. Met. 133-134, (2003), 469-472



.Magnetic investigation of itinerant and local hybrid spin system, (CHTM-TTP),TCNQ
T. Nakamura, M. Taniguchi, Y. Misaki, K. Tanaka, and Y. Nogami
Synth. Met. 133-134, (2003), 441-442

. Humidity dependence of electrical conductivity in Poly(dG) Poly(dC) DNA
M. Taniguchi, Y. Ohtsuka, H. Tabata, and T. Kawai
Jpn. J. Appl. Phys. 42, (2003), 6629-6630

10. Genuine organic magnetic semiconductors: electrical and magnetic properties of the
TCNQ and iodide salts of methylpyridium-substituted verdazyl radicals
K. Mukai, S. Jinno, Y. Shimobe, N. Azuma, M. Taniguchi, Y. Misaki, K. Tanaka, K. Inoue,
and Y. Hosokoshi
J. Mater. Chem. 13, (2003), 1614-1621

72,(2003) 602-604.
DNA

24,(2003) 677-683

Nanostrucutures and electronic properties of Macromolecules: DNAs and porphyrins
Takuya Matsumoto
3" Korea-Japan Workshop on Nanostructures on Surface, “Nano-scale molecular systems

on surfaces
February 7, (2003), Seoul, Korea

Novel Method of Scanning Probe Microscopy/ Spectroscopy for Nanoscale Molecular

Devices
Takuya Matusmoto, Tomoji Kawai



Second International Conference on Molecular Electronics and Bioelectronics
March 5-7, (2003), Tokyo, Japan

Nanoscale magnetism observed by scanning probe microscopy
Takuya Matsumoto, Tomoji Kawai
International symposium “ Nano-science of Advanced Metal Complexes
March 22-24, (2003), Okazaki, Japan

Charge transfer force microscopy/ spectroscopy.

Y. Naitoh, T. Matsumoto, T. Kawai

3" International Symposium on Scanning Probe Spectroscopy and Related Methods
July 16-19, (2003), Poznam-Malta, Poland

Charge transfer force microscopy/ spectroscopy and their application for molecular
systems.
Yasuhisa Naitoh, Takuya Matsumoto, Tomoji Kawai

12™ International Conference on Scanning Tunneling Microscopy/ Spectroscopy and
Related Techniques

July 21-25, (2003), Eindhoven, the Netherlands

Superparamagnetisim of Fe nanoclusters observed by non-contact magnetic force
microscopy
T. Matsumoto, Y. Naitoh, K.Sato, Y. Hirotsu, T.Kawai
12™ International Conference on Scanning Tunneling Microscopy/ Spectroscopy and
Related Techniques
July 21-25, (2003), Eindhoven, the Netherlands

Structure and electronic properties of DNA-metal nanoparticle comples

F.Yamada, H.Tanaka, T.Matsumoto, T.kawai

12™ International Conference on Scanning Tunneling Microscopy/ Spectroscopy and
Related Techniques

July 21-25, (2003), Eindhoven, the Netherlands

Structure and electronic properties of DNA-dye complex

C.Takatoh, T.Matsumoto, T.Kawai

12™ International Conference on Scanning Tunneling Microscopy/ Spectroscopy and
Related Techniques

July 21-25, (2003), Eindhoven, the Netherlands



Photo-coincident time-resolved force detection by non-contact atomic force microscopy
Takuya Matsumoto, Tomoji Kawai

Sixth International Conference on Noncontact Atomic Force Microscopy
August 31-September 3, (2003), Dingle Ireland.

10.  Electronic Properties of Biomolecular Systems: Towards the Realization of Bottom-up
Molecular-scale Electronics

Takuya Matsumoto, Tomoji Kawai
The5th RIES-Hokudai Symposium on Advanced Nanoscience
December 1-2, (2003), Sapporo Japan

11. Electrical conductivity of cytochrome ¢ on a promoter-modified substrate
Takuya matsumoto, Makoto Kataoka, Tomoji Kawai
The 11" International Colloquium on Scanning Probe Microscopy
December 11-13, (2003), Atagawa japan

12. DNA-templated assembly of gold nanopaticles
F.Yamada, Y.Otsuka, T.Matsumoto, H.Tanaka, T.Kawai
The 11" International Colloquium on Scanning Probe Microscopy
December 11-13, (2003), Atagawa Japan

13. Measuring Electrical Conductivity of Molecules with Nano-gap electrodes
Y.Otsuka, Y.Naitoh, T.matsumoto, W.Mizutani, H.Tabata, T.Kawai
The 11" International Colloquium on Scanning Probe Microscopy
December 11-13, (2003), Atagawa Japan

14. Discrimination of Escherichia coli Ribosomal Subunits by Atomic Force Microscopy
T.Matsuura, K.Kobayashi, H.Tanaka, T.Matsumoto, T.Kawai
The 11" International Colloquium on Scanning Probe Microscopy
December 11-13, (2003), Atagawa Japan

15. Alignment of Au nano-particle on HOPG surface
K.Ojima, K.Adachi, K.Yamada, T.Matsumoto, T.Kawai
The 11" International Colloquium on Scanning Probe Microscopy
December 11-13, (2003), Atagawa Japan

16. Stracture and electoronic properties of DNA-metal nanoparticle complex
F.Yamada, H.Tanaka, T.Matsumoto, T.Kawai



17.

18.

International Symposium on Scientific and Industrial nanotechnology
December 8-9, (2003), Osaka Japan

Fabrication of Nano-gap Electrodes Without Lithography Technique and Electrical
Characteristics of Nano Structurde molecules

Y.Otsuka, Y.Naitoh, T.matsumoto, W.Mizutani, H.Tabata, T.Kawai

International Symposium on Scientific and Industrial nanotechnology

December 8-9, (2003), Osaka Japan

Synthesis of Long Strand DNA with Specific Sequences Using Enzymatic Reaction:
Poly(dA)Poly(dT)

S. Tanaka, H. Tanaka, M. Taniguchi, H. Tabata, S. Fujiwara, S. Uchiyama, K. Fukui, and
T. Kawai

Royal Society of Chemistry, September 12-14, (2003) ,U.K.

19. Synthesis of Long Poly(dG)Poly(dC) without Structural Defects Using Enzymatic Reation

S. Tanaka, M. Taniguchi, H. Tabata, S. Fujiwara, S. Uchiyama, K. Fukui, and
T. Kawali
Royal Society of Chemistry, September 12-14, (2003), U.K.

20. Electronic structure of DNA under the chemical-doping condition

M. Furukawa, M, Tanuguchi, H. S. Kato, T. Hatsui, N. Kosugi, T. Kawai, and M. Kawai
Suroconference of spin and charge transport in nanostructures, September 1-5, (2003),

Spain.

21. Complex Incorporation in DNA Duplexes

K. Adachi, M. Taniguchi, T. Kawai
International Symposium on Scientific and Industrial Nanotechnology, December 8-9,
(2003), Osaka, Japan.
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1274.5 keV, 511 keV TPHC(Time to Pulse Height Converter)

HPGe
ADC PC
AMOC
S
22Na PS
PBS PHS
o-Ps
0-Ps S AMOC
S-T S
So-ps  San 0-Ps To-ps Sail
S
San So-ps
0-Ps Sal
PS So.Ps P BS
PS p-Ps San
S Sm| 0-Ps
0- PS So-Ps
So-Ps
0-Ps Br
blob
PBS Br Br
PHS
PS L S
Br
To-Ps(ns) So-Ps SaII

0-Ps

PHS 1.80 0.450 | 0.452

PS 2.15 0.454 | 0.464

PBS 2.19 0.462 | 0.460
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PMPS

LET 1 eV/nm
Threshold

[4]

g=1-exp(-on) (1)

@)

(1)

[1-3]

Table.  Chemical core sizes in silicon based polymers with
different molecular weights for a variety of ion beams.

lon Beams LET* rrarom
(evinm)  pyipge PCS® PCS-PVS®
500 MeV " Ay 11600 10.7 29.6 24.2
450 MeV #Kr=* 8500 6.9 224 19.0

“The values of LET were calculated for PMPS by using TRIM92
calculation code. The densities of PMPS and PCS were 1.0 and 1.1 gcm™®,
respectively. °PMPS (Mn = 4.0 ~ 5.0 x 10°), PCS (Mn = 2.6 x 10°), and
PVS (Mn =~ 1x 10%).

Figure 1. AFM images of nano-wires adhered on a Si substrate
observed on the way of qgvvelggment procedure. The nano-wires were
formed by the 500 MeV " Au" irradiatign to (a) PMPS (Mn = 2.6 x
10 thin film (250 nm thick) at 5.0 % 10 ions/zcm , and (b) PCS thin
film (400 nm thick) at 1.0 x 10 ions/cm’, respectively. The
development was performed by using benzene, and stopped at the
proper time.

Dipping

ent

Figure 2. AFM images of nano-wires on a Si substrate after
development by slow dippglgg inz%g benzene. The nano-wires were
formed by the 450 MeV “"Xe™ irradiation to a PMPS (Mn =
1.1 x 10°) thin film (400 nm thick) at 5.6 x 10° jons/cm”.
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PMPS PCS AFM
PCS PVS PCS

penumbra

(n)
py(r) = "E;{zﬂrz |r{emrpﬂ1 2

rC

[5] PMPS PCS 1)
G (PMPS: G(x)=0.12[1], PCS: G(x)=1.0)

[6] Dipping
O TT

EL [8]

poly(n-alkylphenylsilane) (PSn: n ) 0.2~2.0
mmol dm(base mol unit) (Bz)

PSn
33~35 GHz Q-band -
Microwave
MicroWave

Microwave

(PR-TRMC)[9]

Figure3. Schematic image of the PR-TRMC and TAS
measurement technique.
(TAS) [10] a
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1.5x 10°-

PR-TRMC Microwave
. Ao o
6
<
isotropic mobility: pip o
110t 102 108 104 105 106 107
t (nsec)
+ o
Ac = Flpsn [ (3) Sx10 st-a
3
F ) ol
=
wn
o)
©
<
[PSn"t]  TAS A
[11] PS1 PS6 0 1 10t 102 108 104 10° 106l 107
t (nsec)
TRMC Figure 4. Conductivity transients of PS6 (a) and PS1
4 (b) cation radicals in Bz at 2.0 mM conc.(base mol
unit) observed by ~56 Gy electron irradiation. The
molecular weights of PS6-a ~ e are Mn = 58, 32 8.3,
PS1 PS6 6.1, and 4.2 (x 103), Mw = 98, 57, 18, 12, and 9.4 (x
PS1 10%), respectively. Those of PS1-a ~ e are Mn = 220, 75
32,11, and 8.0 (x 103), Mw = 490, 170, 49, 17, and 9.6
PS6 (x 10°), respectively.
1.0 x 10°*
polystyrenre PS6 PS6
60 units PS6 60 Si
3) PS1 PS6 isotropic mobility
" =0.03 0.23 cm?Vvst PS6 Ty
Reference

1)S. Seki, et al., Radiat. Phys. Chem. 50 (1997) 423, 2)S. Seki, et al., J. Phys. Chem. B103
(1999) 3043, 3)S. Seki, et al., Jpn. J. Appl. Phys. 36 (1997) 5361, 4) Seki et al., Radiat. Phys.
Chem. 49 (1997) 410, 5)S. Seki, et al., Adv Mater. 13 (2001) 1663, 6) S. Seki, et al., Jpn. J.
Appl. Phys. 42 (2003) 6B. 7)for a review, Conwell, E. M. in Handbook of Organic Conductive
Molecules and Polymers (ed. Nalwa, H. S.) 1-45 (Wiley, New York, 1997). 8) S. Seki, et al.,
Phil. Mag. B 1999, 79, 1631. 9) Y. Kunimi, et al., Solid State Commun. 2000, 114, 469. 10)
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M. Seike, A. Yanase, K. Sato and H. Katayama-Yoshida
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