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Enhanced Photoacoustic Emission from Single Moleculesunder Multi-Color Excitation
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Azimuthally symmetric torsional modes in nanowire superlattices
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Localized vibrational modes generated in a superlattice with a surface and a defect layer
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Implementation of Stress-velocity / Potential interface in the
FDTD numerical analysis of elastic wave fields
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Search of Reflection Point Utilizing Reflected Wave
by Single Rectangular Sound Source
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Hiroyuki MASUYAMA (Toba Natl. Coll. Mar. Tech., Electro. Mech. Eng. Dept.) and
Koichi MIZUTANI (Univ. Tsukuba, Grad. Sch. Sys. Info. Eng.)
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Fig. 1. Geometry of the coordinate system, a
rectangular sound source and a reflection point P.
The position of the reflection point P is represented
by the distance from the center of the sound source,
|r|, the azimuth angle and the elevation angle.

y |

Fig. 2. Calculation range of the distance |r|. When the
necessary time for the wave from sound source
returning from the reflection point is 7, the minimum
possible value of |r| becomes rp;,, and the maximum
possible value is 7.
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Fig. 3. Calculation results of cross-correlation coefficients; a = 6.45 (mm), b = 10.05 (mm). The position of the
reflection point in each subfigure is (a) |r| = 13.50 (mm), azim. = 30 (deg.), elev. = 30 (deg.), (b) |r| = 13.50 (mm),
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Analysis of Scattering for lon Acoustic Waves Using
Technique of Wave Digital Filters

Toshio Utsunomiya (National Defense Academy, Dept. of Communications Engineering)
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Estimation of Electromechanical Coupling Capacitance
Ratio from Frequency Characteristics of Admittance with
Various Resonance Patterns

Michio Ohki, Natl. Def. Acad., Japan

1. Introduction

In piezoelectric transducers shown in Fig. 1, the
electromechanical coupling coefficient k* can be
estimated from the measurement of resonance
frequency g and anti-resonance frequency ma
electrically observed only at the fundamental mode
(n =1), if the boundary condition and the resultant
frequency characteristics are so simple as shown in
Fig. 2.

However, in general cases shown in Fig. 3, the
estimated value of k? using the above-mentioned
measurement loses its clear physical meaning. In
this study, instead, another method for estimating
one of the degree of electromechanical coupling,
the capacitance ratio C/C,, from the data of
resonance intensities Y, as well as the values of wg
and wa observed for not only the modes of n =1 but
also that of n > 1. Here we mean that Cy is a
dielectric component that appears in Mason’s
circuit, and that C is a total elastic component also
considered equivalently in Mason’s circuit.

Electrode L-effect

B' le Zp | Z, B"

Electrode T-effect

Zi| Zp Z B"

Electrode
[ | |

N E— —>

-1 ¢ £ +1

™

Fig. 1 Piezoelectric transducers treated in this study. &
is a coordinate on a propagation-time basis. Mechanical
impedance inside the transducer is denoted by Z;. B’
and B” denote mechanical boundaries, being set free or

clamped.

E-mail: michio_ohki@ieee.org
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Yref

Yy Y3 Ys
Q=2 (a)
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0.3‘1 ‘;31 60'3; (.1)3 00'5”0)5 o
Fig. 2 Resonance pattern in the frequency (w-)

domain under the condition of (¢, £”) = (-1, +1) and
(B’, B”) = (free, free). (d) In an intrinsic state, the
resonances occur at = 1, 3, 5, ... (normalized) with
resonance intensities Y; = Y3 = Y5 = ... = Y. Q iS the
“period” of the total resonance pattern.” (b) In an
electromechanically coupled state, the resonance
frequencies of the system are shifted by dwgy. For
L-effect, Swgm < 0, with m, corresponding to wa, and
o, t0 wg, both electrically observed. On the other
hand, for T-effect, dowgy > 0, with ®, and o,
corresponding to mg and wa, respectively.

3w m
<« < > < > >
v, L% Q=9
Y =
Y, 3 5 a (@)
0" 2 3 4 5 6 7T o

S(DEVI

€ € % 6 (b)
0 o, 3 (OF (OF3 ®7 o
0 O (OF] ®s5 ®e O7

Fig. 3 An example of various resonance patterns
under general boundary conditions. (a) The groups
with the resonance intensities of {Y1, Y}, {Y,, Y¢} and
{Y3, Ys} each constitutes a different resonance pattern.
Q = 8, in this example. Because of the mechanical
impedance mismatch inside the transducer, the
resonance frequencies are shifted by dwyy even in an
intrinsic  state.”) (b) In a coupled state, those
frequencies are shifted furthermore by dwgy.



2. Principle of Estimating Capacitance Ratio in
General Cases with Various Resonance Patterns

We define the quantity r, as
= [A@R[xY 1Y, (1)

where

A@)) =0, = (@)%, Y=Y Yolog?, @
n=1
and we suggest that
I’n ~ C/CO y (3)
for C/ICy « 1.
As a calculation example, let us investigate the
transducer with the following condition #1:
#1 (&, £7) = (-3/4, -1/4), (B’, B”) = (free, free),
(Zl, ZD, Zz) = (2, 1, 2) and C/Co = 0.1 for

L-effect,

which leads to the results shown in Table I.
Table I Calculation results of r, for #1.
n ®n oy’ Yo lY et I
1 09542 0.9300 0.13065  0.10764
2 1.7987 1.7684 0.33127  0.10063
3 3.0288 3.0178 0.20434 0.10039
5 49714 4.9644 0.20434 0.10498
6 6.2014 6.1925 0.33127 0.10270
7 7.0461 7.0425 0.13065 0.11973

In this case, the total resonance pattern has the
period of Q = 8 in the w-domain, and Q/Yref ~
0.308425. We find that eq. (3) holds especially for n
=2 and 3. (The error for n = 1 is thought of as being
caused by the influence of “residual” elastic
components mainly forn =2 and 3.)

For reference, we investigate the following
“standard boundary condition” #0:

#0 (&', &") = (-1, +1), (B’, B”) = (free, free),

Zp =1 and C/Cy = 0.1 for L-effect,

which I/gads to the results shown in Table 11, for
which Y/Y,e = 78 ~ 1.23770 is used. (2?8 is also
the conventional multiplication factor for
calculating k%.?)

Table Il Calculation results of r, for #0.

n ™ o, Yo lY et rn

1 1 0.9577 1 0.10216
3 3 2.9864 1 0.10044
5 5 4.9918 1 0.10108
7 7 6.9940 1 0.10359

3. Treatment of Dissipation and Truncation in
Frequency Domain

The frequency dependence of dissipation was not
considered in the above discussion. Here we
investigate the following quantity Y, instead of
Yna

Yn(oc) = Yn(‘)n_a ' 4)
and calculate the quantity defined by
A(w? 1
Rn(a)=| (;)|XY . (5)
®n n(a)

Table 111 shows the calculation results of Ry, on
condition #1 for oo = 1.8, 2.0 and 2.2. We find that
the variance o of the data with regard ton =1 to 5
becomes the minimum at o ~ 2.0.

Table 111 Calculation results of Ry, for #1 and
their variance o with regardton = 1to0 5.

Ri
n a=18 a=2.0 =22
1 0.35229 0.34900 0.34575
2 0.29013 0.32627 0.36692
3 0.26080 0.32550 0.40627
5 0.24698 0.34037 0.46908
o> 0.00164 0.000098  0.00220

Therefore, we can estimate the value of o
unknown in advance. Multiplying the “actual”
characteristics Y, by a factor o, " for each n and
changing the value of B, we seek such as to
minimize the variance of Rn(a)mnﬁ with regard to n,
from which we recognize that oo~2-p. The
estimate of o leads to that of Y, from eq. (4).

In order to obtain the value of r, we must
estimate the value of \/(\as well as Yy, which requires
the summation over n = 1 to infinity, as in eq. (2).
However, we can usually observe only a finite
number of resonance modes, from which the total
resonance pattern must be inferred. This inference
can be performed to some degree by utilizing the
mathematical properties of resonance patterns
described in ref. 1. Even if the truncated
components of Y, for n » 1 are mistakenly inferred,
those components as a whole almost successfully
compensate for the lack of Y.

1) M. Ohki: Jpn. J. Appl. Phys. 44 (2005) 45009.
2) T. lkeda: Fundamentals of Piezoelectricity, (Oxford
University Press, Oxford, 1990) p.147.
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Analysis of reflected and transmitted waves of ultrasonic pulses

incident on thin films using group delay concept

cdbm™obboooooboboOo O

Shinobu Sugasawa (National Maritime Research Institute.)
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Negative group refractions in coupling modes of leaky Lamb waves
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High temperature elastic properties of Cu-based bulk metallic glasses
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NC-SNDM with sub-nanometer order height resolution
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Nonlinear Amplitude Attenuations and Heat Generation
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Modification of the temperature dependence of the dielectric
properties by the symmetric superlattice thin films of BaZr,Ti;.4O3
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Fig. 1 XRD patterns for BaZr,Ti;.xO3 thin films. Fig. 2 XRD patterns of BaZr,Ti;.xO3 (111) for

superlattices.
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Piezoelectric properties of the hydrothermal deposited epitaxial PbTiOs3 thin film
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Fig.3 SNDM observation of ferroelectric domain of

epitaxial PbTiO; film. Arrows show the ac domain wall.
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Novel deposition process of piezoelectric polycrystalline film
on titanium surface by hydrothermal method
-Effect of titanium surface treatment with hydrogen peroxide
on the piezodectric film properties-
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Electrical Properties of (Bi,,,Na, ,)TiO,-(Bi, ,K,,) TiO, Lead-free Piezoelectric Ceramics
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Table 1 The depolarization temperature, T, and piezoelectric properties of BNKT100x.

x  T4[Cl kg &5'lg  du[PCIN] | x  T,[Cl Ky &,'/g  dyg [PCIN]
050 235 0360 920 97.3 082 142 0543 779 149
070 223 0438 1110 134 090 212 0465 423 87.4
080 162 0557 930 168 098 176 0456 407 81.1
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Fig. 2 Temperature dependence of dielectric constant,
&, and dielectric loss, tang, for BNKT50, 80 and 90.
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Fig. 3 Temperature dependence of coupling factor,
ki3, and dielectric loss, tang, for BNKT50.
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Measurements of Elastic Constants and Piezoelectric Coefficinets of
a-Quartz by Resonant-Ultrasound Spectroscopy: Are Bechmann’sValues Correct?

Hirotsugu Ogi, Toshinobu Ohmori, Nobutomo Nakamura and Masahiko Hirao (Osaka Univ. Grad. Sch.

Eng. Sci.)
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Table 1 Elagtic constants (GPa) and piezoelectric
coefficients (C/m? of a-quartz.
Cu Cxi Cu Cg Cy Cu en €1
crystal 1 86.61 1054 58.10 39.73 118 -17.8 0.177 -0.093
crystal 2 86.61 105.6 58.02 39.84 11.6 -18.0 0.171 -0.079
Bechmann [1] 86.74 107.2 57.94 39.88 119 -17.9 0.171 -0.041
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Magnetic phase transition and elastic properties of a-Mn at low temperature
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Sci., Osaka Univ.), and Tomoko Kagayama (Kyokugen, Osaka Univ.)
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Table. 1. Elastic moduli,Bulk modulus B and acoustic
Debye tenperature Op of o-Mn

Ci[GPa] Cu[GPa] B[GPa] Op[K]

4K 203.4 85.01 90.01 479.3
295K 194.2 80.85 86.41 467.5
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Fig. 1. Temperature dependence of elastic moduli
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Fig. 2. Temperature dependence of internal friction
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Focussing of acoustic waves by a sonic crystal

©mH F., m\mH &HE

BT B, #EAK-EID

Satoshi Tanaka, Takahiro Mukai, and Toyokatsu Miyashita
(Dept. Electronics and Informatics, Ryukoku Uni.)
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and Friction Property
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Acoustic Emission and Dielectric measurement for solidification process
of a small water droplet
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Observation of Orientational Relaxation on Worm-like Micelle Solution
by Quadrapole Flow Birefringence Spectroscopy
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Influence of the ultrasonic nonlinear propagation
on the hydrophone calibration by two-transducer reciprocity method
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Fig. 2 Typical signals created by the PC for digital
modulation: sa(t) and demodulation: sa(t), sg(t). Signal
sa(t) is applied to the SP through the amplifier. Signals
sa(t) and sg(t) are used for the cross correlation to the
signal s(t) received by the MIC through the amplifier.
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mismatched results, respectively.
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Table. I: Parameters for simulations

Center frequency 3MHz
Band width 300kHz
Pulse width 200psec.
Sampling frequency 20MHz
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Fig. 1: Simulation results of Doppler measurement
with simple local matching
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Fig. 2: Examples of compressed waveform: (a) without
Doppler shift, (b) Up-C with Doppler shift, and (c) Down-C
with Doppler shift
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Fig. 3: Reduction of Doppler error caused by waveform
distortion
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Fig. 4: Reduction of Doppler error caused by variation
of sampling phase
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Ultrasonic sound velocity 3214 { W5 )
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T w©
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LOBATOTHLNBORET (B2 IEEDOEL
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SV T ORIEEE RS,

Standard Value:
Ultrasonic sound velocity 3214 (™)
( no stress strain }

—

| Balance Losd

L) a—a 382 NG

0
8 B 577 N

6 F : Ak m r Ultrasonic sound verocity
4 oy of the upper surface

. .

0

Relative value of ultrasonic sound "
velocity compared with standard valuve (%)

R Ultrasonic sound velocity
6 ok of the under surface
-8k )
10 L 1 L ! : i . L —
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Figd Oltrasonic sound velocity distributipn

of Balance Load Beam

Table. 1 Comparative Examinatoin of Accumulate Strain Energy
Cantilever | Cantilever | Simply Overhanging | Fixed One origin
Beam Beam | Supported Bean Beam | Fixed Support,
B One origi
( One Point | { Two Point ean RZiaZ;iiiii ng
Load ) Lord ) Stpport Beam_
Concentrated Lord Concentrated Lord
Balance Lord
Lord Lord Lord Lord Lord y
ord
196 (1294 (0 196 V}{294 )
352 (N}|588 (V) 245 1392 () 392 (W)} 588 (V) 196 (0|204 9 392 (M| 588 ()| 277 382
N/m|  N/ml
Value Calculated from 1.83 14.10 | 2.22 | 5.28| 2.81 | 4.86| 3.21|5.93 | 0.10 | 0.45 | 0.45 | 0.67
Theory Formula | (yom) (¥em)| New| Bvom)| New| Bom| Om)| Nem| New Nem} New)| New
Valve Find from Integral |9 031 407|242 (520 3.11|4.73 3.50 1 5.8510.14 | 0.50! 0. 40 | 0.58
Ultrasonic Waves | (N-m)| (New)| Nm)| 8em| Nm| (Nm)| (Nem Nem)| ®om) | Wom [N'mln Wem
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M easurement of TBC material propertiesusing a photorefractive inter ferometer

O

Tetsuo Fukuchi, Pornthep Chivavibul, Shan Lin, Hiroyuki Fukutomi, Takashi Ogata (CRIEPI)

1.
1300
Thermal Barrier
Coating, TBC
TBC
TBC
2.
TBC
SAW
TBC
TBC
Fig. 1 Q
Nd:YAG 532nm
8mJ 10Hz 20ns
TBC
0.Immx 7mm SAW
SAW Nd: YAG
1064nm 500mwW
>100mwW 2mm
SAW
SAW

100

pulsed laser |

—_——————e—m— ] =

1
optical fiber}

photorefractive interferometer

digital
oscilloscope signal

trigger signal

Fig. 1 Schematic diagram of the experimental setup

3.TBC
SUS304 CoNiCrAlY
Zr0, Y,0;
8%
0.1mm 0.5mm
a b
P 14
E Tablel [1]
Fig. 2 ab

Table 1. Properties of the topcoat [1] and substrate
E

P 14
[kg/m®] [GPa]
sample a (normal) 5200 0.28 30-40

sample b (porous) 3250 0.28 —
substrate SUS304 7900 0.28 197

~ sample b

; ‘sample a .
Fig. 2. Photographs of cross sections of samples a and
b; thickness of topcoat layer is indicated
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Fig. 3 SAW waveforms obtained for sample a at
different propagation distances
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oA

L d=7mm -

Signal [1mV/div]
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Fig. 4 SAW waveforms obtained for sample b at
different propagation distances

SAW
[2]
Fig. 3 Fig. 4 SAW
1 25MHz
ab SAW
AV

Fig. 5 E
t [2-4]

t Table 2 E

—A—éample a
—¥-sample b

/

—
N
o
=

0 1 2 3 4 5
Frequency [MHZ]

Fig. 5 Dispersion curves of sample a and sample b
(triangles: experimental values, lines: theoretical curves
optimized to fit experimental values)

Table 2. Measurement results of the Young's modulus
and thickness of the topcoat

E [GPa] t [um]
SAW* ref.J1] SAW* | mic.**
sample a 40 30-40 460 450+ 15
sample b 20 — 320 310+ 20

*SAW: obtained from dispersion relation of SAW
**mic: microscope observation

5.

TBC

[1] M. Arai and K. Kishimoto, J. Soc. Mat. Sci. Japan 52,
1135-1139 (2003)

[2] D. Schneider, T. Schwarz, H.-P. Buchkremer and D.
Stdver, Thin Solid Films 224, 177-183 (1993)

[3] D.C. Hurley, V.K. Tewary and A.J. Richards, Thin
Solid Films 398-399, 326-330 (2001)

[4] C. Bescond, R.S. Lima, A. Gilbert, S.E. Kruger, D.
Lévesque and B.R. Marple, Review of Progress in
Quantitative Nondestructive Evaluation 23B, D.O.
Thomson and D.E. Chimenti (eds.), AIP Conference
Proceedings, New York, 968-975 (2003)
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Demodulation of acoustic signals in fiber grating ultrasonic sensors
using arrayed waveguide gratings

Takuma Fujisue, Kentaro Nakamura and Sadayuki Ueha
(Tokyo Institute of Technology)

1.
FBG Fig.4 AWG 2
CH1 CH2 FBG
t FBG CH1 CH2
FBG
[ FBG 1 CH1 CH2
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PD
WDM CH1 CH2
3]
AWG FBG o . fiber grating periodA
incident light —)| [€¢—
A\ T 7.\ >
2.EFBG AWG |/\ < ) )transmitted
i light
FBG  Fig.1 VA f
reflected light
A A=2nA g grating T care ED
n 1 =20/ (n=the refractive index of the core)
Fig.2 Fig.1 Fiber Bragg grating (FBG).
0.8 nm 1550 nm  FBG -40r e
10.8 pm/ E ™ o
© 45} —20
=2 —28
AWG FBG g ‘\
. =-500 / ]
Fig.3 g /
SLD 1 ol ] AL
> 1559 1560 1561
FBG Wavelength nm
AWG AWG Fig.2 Reflection characteristics of the FBG
e A Ae ) for various temperature.
N T e
Circulator i | =02
| A po2 | —F NN
] AWG: L =
Ao / | == z AN
\___Ultrasonic Field . I : :
= o [Ofroz] >
_ A AVAVA
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Fig.3 FBG-based ultrasonic sensor system using AWG.
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Figj.4 Principle of the signal detection.
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Fig.5 AWG pass-band and FBG reflection.
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Fig.6 Relationships between the PD outputs and
the center wavelength of FBG.
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Fig.7 Results of the demodulation.
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[3]

-412-

FBG

AWG

, ,\Vol.69, No.6, (2000),
pp.648-654.
Nobuaki Takahashi, Akihiro Hirose and Sumio
Takahashi, Optical Review, Vol.4, No.6, (1997),
pp.691-694.
Yasukazu Sano and Toshihiko Yoshino, Journal of
Lightwave Technology, Vol.21, No.1, (2003),
pp.132-139.



P3 '37 Proc. Symp. Ultrason. Electron., Vol. 26, (2005) pp. 413-414
16-18 November, 2005

Wireless and electrodeless Quartz crystal biosensor

Takashi Matsumoto,Hirotsugu Ogi,Tomoo Mizugaki, and Masahiko Hirao(Osaka Univ.,Grad.Sch.Eng.Sci)

1959 Sauerrbrey
! Fig.2 Fig.3
Q 03 mm AT
q as
@ S
70 MH
(3-5)
/ quasistatic electric fields
input signal
inpu S|qna<__>
//‘,— output signal
//‘_ PR —— \
\\\ coil \\
-— — — — y 4
= = L
Q o I N E— _TL e
10 MH . . . .
Fig.1 Schematic of an elongated spiral coil.
6
— 11 3 5
=5 qu fql 5 fql f7 fql
$4 A
S 3 g 11 13
2 3 il 3qu fos f9 fs fs
=2 s | fs gs ¢ 1
IS
<4 I
I l L AL l
00 20 40 60 80
70 MHz Frequency(MHz)
Fig.2 Resonant spectrum of AT-cut quartz plate of 0.3
mm thick measured in air. fy", fo" and f§" denote nth
quasi-longitudinal-wave,  quasi-shear-wave, and
pure-shear-wave resonant frequencies, respectively.
6 ‘ ; ;
7 11
=5 & 3 fs fs
< S s 5
T4 fs
S 3 9 13
= f fs
g2 )
< L
L L L
00 20 40 60 80
Frequency(MHz)
Fig.3 Resonant spectrum of AT-cut quartz plate of 0.3
Fig.1 mm thick measured under water.
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Fig.4 Schematic of FIA-Quartz crystal biosensor.
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(3) H. Muramatsu et al.:Anal. Chem. 59 (1987) 2760.
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Sudy on Elastic Anisotropy of Cu Thin Films by RUS/Laser method
and Picosecond Laser Ultrasound M ethod

a)

Nobutomo Nakamura, Hirotsugu Ogi, Hiroshi Tanei, Makoto Fujii, Takeshi Yasui
and Masahiko Hirao (Osaka Univ., Grad. Sch. Eng. Sci.)

1

RUS/

resonant-ultrasound spectroscopy coupled with

laser-Doppler interferometry
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3 l 0 |
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Frequency (kHz)

a) nobutomo@me.es.osaka-u.ac.jp
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Fig.1 Resonance spectra of silicon substrate
alone (solid line) and 1.4-pm Cu/0.2-mm Si
specimen (dashed line).
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1. H. Ogi, G. Shimoike, M. Hirao, K. Takashima,
and Y. Higo J. Appl. Phys. 91 (2002) 4857.
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LFB B E RM BRI AT LIZE S Ti0,-Si0, #BIE
BRH S XA DRERFBETEDO-HDEEGRER
Accurate calibration line for super-precise CTE evaluation technology of TiO,-SiO,
ultra-low-expansion glasses by the LFB ultrasonic material characterization system

OFIoc, #islE—, K@=, A= (RAEKREE - T)
Mototaka Arakawa, Jun-ichi Kushibiki, Yuji Ohashi, and Kouji Suzuki (Grad. Sch. Eng., Tohoku Univ.)

1. FCBHIC

i S5 44 45 5% 't (Extreme Ultra-Violet Lithography: EUVL) % &
IR DRSS R & U THENED SN TS, 20
HEIIBITD T4 AT PHNEI T—HOEEMEIE L TE
BKEET I ANHWLENS, A, TORBEERK

(Coefficient of Thermal Expansion: CTE)D ¥ L WillliEHik & L T,

ERRERE — LB EEME#T (LineFocus-Beam Ultrasonic
Material Characterization: LFB-UMC) > A 5 A[1] & Wiz ik
ZRFEL. TOAEMAMEEFEILE [2, 3], TiO, SO, BIKEEH
Z 213, TiO, EEICKDZFD CTE Z2#ET& 5%, LFB-UMC >
AT Ld. KEEw Uil R i 2 R 0T 5 I 2R
(LSAW)DAL A E 2R IET S 2 &2k D, TiO, IBEZ &k %
WKHHTE5, ZOkD, KFEEIIEWTIE, To, BEE
LSAW JHEE ORI OBIRMNEETH D, £ 7%-0.058 wtde/(m/s) &
RD7[2, 3], LAL. ZOEIE. ZOH I ADER T O+ AT
ERTHIRBICK D2 AN Z2ZOREMNSKRDIZHDTH
b, ZDizdH, AT AT LEHNT EUVL 7 L — RO@BKEER
2 ZD CTE OFHli #1772 5 72D, X 0 EfkE/R - DREf%
NRETH D, ARTIE, TNEHEEOOFIEEZREFL 72,
2. HH

TiO,-SI0, 7 5 A (C-7972, Corning #:%) 1 > = b (1500 mm?
X150 mm) &, TOEHT O ZITBNWT, Fig 1@ICRT &L
D124 0.16 mm FEHDOIRENER N5 [4]. Fig. L(b)D XD
WZalR i SIR B I & R E 2 AR E YD U7z [5]. 4 FERED R
L5420y MG 7TROEE (1>Tv s A5 1K (AL,
1>dy hBM5 24 (B1,B2).f>Iv b CHhd 1K (CL).
1>dy kDM5 3% (D1, D2, D3)) ZHE L., TXRTOHR
BHE, ZOXREFZI2 50 mmX50 mmXxX4.8 mm' TH V. ifHFE
fIHFMEIN TN S,
3. RR
3-1 LSAW XE

LFB-UMC > 2T A1 ZHWT, EEHEBEZE 225 MHz &
LT, BdBIOHLHED 24 mmX 24 mm OEEZ y, z HHE
H 2 mm BEIT LSAW HEDHIE 2177857z, T OmEEIE. 9
St X #r(X-ray fluorescence: XRF) 73 141 & 2 AL“AHH Rk bL O &
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Fig. 1. Specimen preparation. (a) Glass
ingot with periodic striae. (b) Specimen
with the substrate surface prepared
perpendicular to the striae plane.

TINS5, LSAW % y A (Fig.
b)) IZEEE. HEFEE (G EOH
TESME T AR T 280 pm,
FEEFR A INEAT 900 um) 1THBT %
75 LSAW G 2 HIE U 72 [5]. HIE i
I& TiO,S O, 7 7 ZfFHERKL5) & AT
HHHRIE L 72[6, 7)o adBHEID LSAW J#
& DNE DK EL 407 mis E7zo
776
3-2 {eEiEREE

KIT. XRF HTEIC & DBl (b2
MR HT &2 17780 72, HIE KB E O HIPE
2L, k% 50 mmPD FIRIZRRTE L.
BB O FLHED 25 mm? o FEIIC K
U TCTHIEZITIR DTz T DRER. FRR

arakawa@ecei .tohoku.ac.jp



7 SO, & TiO, TH D, EDMIZ V,05 & P,Os 3O T MITHKR
I N/ze XRF MHTEIC K 50T E O EZ 55720, R
LB O D O 2 WT, mAENBES T 7 A~ — %
¢ 4 B % (Inductively Coupled Plasma - Opticdl Emission
Spectrometry: ICP-OES) 12X D TiO, IBE DT Zf778> 7=, Ti
TEE N DRI 2 WS DNVHE L., BREMRZERL -,
ICP-OES I2X& % TiO, /13, XRF OHiikickd2H50L0 D
0.23-0.38 W%k & < 725 72,
4. B&
4-1 LSAW EEL TIO, RELDOMDBER

TiO, & & LSAW #HE L O DB% % Fig. 2 121”7, &/
FIEIC X D EREMZTT o 72 #EHR. XRF IKICL D TiO, B %
C(XRPIZX L Tl & 13-17.04 (m/s)/wt, FE R4 (o)1 0.010
Wt%& 720, ICP-OES Ik 524 CICPIZx L Tid., X%
-12.15 (m/s)wt%. ol 0.043wt% & 755 7=, XRFi%ld. ICP-OES
LD BHABEBENENEEZZ SN DA, HHEIZBE L TIE ICP-
OES DIFSMIEMHTH D, FaZ@iHd 2EMRTRITS &,
C(ICP) = 1.047 x C(XRF) & W D BN E 5N 5,
4-2 KRER

KIE L 7= TiO, 25 Coa (XRF) & LSAW K V, gay & DEFRIE.
i = 23-16.27 (M/9wt% 720 . old 0.010 wth L7 > 7. SO,
N 100%TdH 5 AR 9EH 5 A (C-7980, Corning #L%) FEHEGUE!
D LSAW #HE L 3426.18 m/is TH 3 [7], C-7972 ikkHZ Z DT
— X EMATGE, Fig. 3L 5 IckIN5, BAILLITXLD,
Vigaw = —16.65 x Cea (XRF) + 3426.18 &5 BAGRMNE S 17z,
CORZERTZHZEITED, C(Visaw) = -0.06006 x (Visaw -
3426.18) 720D, Vigw 75 TiO, I C(V aw) VKD 515,
LSAW JHE D TiO, IR 1Tk T 5 & 13-0.06006 Wit/ (m/s) & =K
5N, i BHEHO LSAW HE D EIE D k7% 4.07 mis 1
0.244 Wt%®D TiO, BEDZEIZHM T S, £/z. 225 MHz IZHB1F
% LSAW #E DO BMIZ£0.14 m/s (#20)[5] TH D . D TiO,
TR % K 13£0.0084 Wi (+20) & HLEED 5415,
5. ¥£&8

K TIE, EUVL > A5 L TiO,-SIO, B {KIFEH 5 A D CTE
ZIEMEICFE S 272D LFB-UMC ¥ A5 A X DB HF kL%
ML T B2, LSAW HEE & TiO, B & ORI D IE#E 72 B %
ZIRD Tz,
b

ICP-OES 1T &k 2 b2E #r il i HTEW/ZALILEALR, XD
FAL RS @AM EFZE T O A B = IR I RGH B L £ 97, A0F
72 D—EBIE, SCERRLEE T X B 21 T COE (Center of Excellence)
7075 LAOWEBIRE DB K 5,

&=k
[1] J. Kushibiki et al.: Jpn. J. Appl. Phys. 43 (2004) L 1455.
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A study on cracksimaging using an adaptive laser ultrasound system
with a photor efractive quantum-wells.

(@]
MATSUDA Youichi, KIKUCHI Tsuneo, SATO Sojun, NAKANO Hidetoshi (AIST)
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Ultrasound I nver se Scattering Computed Tomogr aphy
by Incorporating both Forward and Backward Scattering Wave I nformation

Kenji Mitsuya and Akira Yamada (Tokyo
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Imaging of Sound Speed Sectional Profile of Wood
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Using Acoustic Tomographic Method
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Real time imaging of surface acoustic waves
by means of the photoelastic effect

o 00000000000 O0ODOOlver B. Wright (DD ODO)
Kenji Kawada, Takehiro Tachizaki, Osamu Matsuda, and Oliver B. Wright

(Grad. Sch. Eng., Hokkaido Univ.)

1 00

goooboobooboobooboobooon
gobooobooobbogoooooobooo
goboboboboboboobobooboo
gobobobooboobbobbobooobo
gboooooooboboboboooobogoonog
goodoooooooboboboobbooooo
gboboobooboooooboobooooon
00000o0o0oo0o0ooooo 1-600on
goboooboooooooooboboooon
gbooboobooboboboboooooo
00 460000000000000OODO
gbobobobobobouobogobgoan
gbobooboooboooobooboobooboaon
gboobooooboooooooooooogo
Oo0oooOoOoOoO [(rjboooooooOoO
gboobooooboooooboobooboan
goobobooooooobobobobon
goboboooobooooobboooobobooo
gboobooboboooooboobobooan
gbooobobobooooboboboon
gobooobooobooooboooboo
gboboboooooboobobooboboo
gbooboobooobooooo

2 0o

000000 TeOo (001)0000 NbOO
ooo0RrFOODODOODODOOOODOO
UobooodD 1mnmOO0O0 100 nm OO
good

ooooooooobooo 1i-obobooo
gooooobogooboobboooboo

e-mail: kenkawa@eng.hokudai.ac.jp

ooooooboogboooobogn Fig.aad
gobooooooooobbooooboo
406 nmO810 nm O 00000000 000
oooobove MHzO 13.2nsO0000OO0DOO
goboobboobooboobbooboo
gboooubogbd pmooooooano
ubooobooboooboooboooooooo
gobobooooboboboboboboon
gbobooouobabgoboboobobao
ooooobooooooboo MHzOODOO
gbooboopoboboboooooboboon
goboooobbooobbooobbooboo
gboboobooboooboboboboooon
goboboboboboboboboobogooo
gobobooobbooobboooobboooboo
gboboobooboooooooooogooao
gboooobooboobobooobooboon
goboboooooobooooooooboo
gboboooobobobobooboboao
OO00o0O0OooooooDooobboo AoMO
b0 1MBzOOODOOOOODODOODOO
ugbogboodgbogbuoobooooodaod

objective delay line
pump pulse  sample lens Y
—X-| I
AOM probe pulse

objective lens
on X-Y stage

Fig. 1: Experimental setup for surface acous-
tic wave imaging. AOM: acousto-optic mod-
ulator, NPBS: non-polarizing beam splitter,

pc: personal computer.

- 425 -



Fig. 2: Surface acoustic wave image on TeOq
(001) coated with 100 nm Nb film. The scan
region is 100 pmx100 pm.
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Non-destructive evaluation of surface mount multi-layer ceramic capacitor
by photother mal method

Yoshitsugu Okamoto, Atsushi Yarai and Takuji Nakanishi (Osaka Sangyo Univ., Eng.)
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Fig.l  Surface view of multi-layer ceramic f
capacitors: a) non-defective specimen 3
b) defective specimen.

Fig.2 Number of four surfaces measured:
1) front, 2) top, 3) bottom, 4) rear.
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Accuracy improvement of complex cepstrum analysis
for detecting penetration bouldersusing ultrasonic

Mamoru Tsurushima, Youhei Kawamura, Yu Ito and Koichi Mizutani (Univ. Tsukuba), Masuyuki Ujihira
(Hokkaido Univ.), Senro Kuraoka (NIPPON KOEI CO.,LTD), Nobuharu Aoshima (Univ. Tsukuba)
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Detection of Lamb waves in metal plate using air-coupled ultrasonic transducers in MHz range
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Thickness Evaluation of Bi/Ag Coatings by Ultrasonic Reflection Spectroscopy
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Takayoshi Matsuyama and Ikuo Ihara (Nagaoka University of Technology)
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Defect imaging for a large pipe using guided waves
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Improving resolution of guided wave signals with modified pulse-compressing process
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Theoretical and experimental investigations of the propagation
of guide waves in cylindrical pipe filled with fluid
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Simultaneous measurement of vibration and temperature using FBG
sensor array with feedback control
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Fig. 1 PA spectra for annealed PTCDA films.
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Fig. 3 PL excitation spectra for annealed
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Structure and Photoacoustic Spectra of Ag-doped Cu2SiS3 Particles
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CdSe TiO,

Photoacoustic and photoelectorochemical characterization of photonic TiO,
electrodes sensitized with CdSe quantum dots

1) 1,2) 1,2)
1) 2)
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o Lina J. Diguna®

Akira Sato,” Lina J. Diguna,” Murakami Motonobu,” Qing Shen,*? Taro Toyoda™ ?
(Dept. Appl. Phys.  Chem.,” Course of Coherent Opt. Sci.,2 Univ. Electro-Commun.)
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Investigation of the thickness of thin liquid layer in the longitudinal
acoustic property measurements by the plane-wave ultrasonic
material characterization system.
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Hiroyuki Odagawa,, Mototaka Arakawa and Jun-ichi Kushibiki (Grad. Sch. Eng., Tohoku Univ.)
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Sonochemical decomposition of ethanol
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Fig. 1 Setup of the decomposition measurement.
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Fig. 2 Absorbance spectra of the ethanol solution exposed
to ultrasonic irradiation with various gas atmosphere and

gas saturation.

Table 1 Dissolved amount of oxygen before and after
ultrasonic irradiation.

Dissolved O, [mg/l]

before after
Ar-S  0,-A 1.09 over 20
0,-S Ar-A over 40 1.15
41 mg/l
20 mg/I
(GC/MS) Ar-S Ar-A
2 1h
24 ppm
5
Fig. 2  Table
Henry
100 mi Ar
0, 35cm® 3.1cm’
1000 cm®

OH
[3]
[4]
[5]
6
OH
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[3]K. Nakahara et al. Proceeding of 8th Meeting on
SupercriticalFluids Bordeaux France 2002.
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Relationship between amount of active oxygen species generated by

ultrasound exposure and

dispersion of nano diamond particles
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Fig.1 Experimental system of disaggregation and
surface modification of diamond particles by

ultrasound exposure.
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Relationship between intensity of malti bubble sonoluminescence
and chemical reactivity
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Fig. 1 Schematic diagram of the experimental

apparatus for sonoluminescence measurement.
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Characterization of Sonochemical Reactors by Chemical Dosimetry
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Fig.1 Experimental setup
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Fig.2 Photograph of the (a) sonochemical
cylindrical reactor and (b) transducer
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Sonochemical synthesis of nano-carbon materials

in aqueous solutions
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Shin-ichi Hatanaka, Yoji Shirai and Shigeo Hayashi (Univ. Electro-Commun., Dept. Appl. Phys. Chem.)
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Fig. 1. Experimental setup.
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Fig. 2. Photographs of the products irradiated by
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and air (b).

(a) (b)
Fig. 3. TEM images of the product shown in Fig.
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High-intensity ultrasonic radiation of over 20 MHz
using hydrothermal PZT thick film

Mutsuo Ishikawa, Minoru Kuribayashi Kurosawa (Tokyo institute of Technology),

Akito Endo, Takeyoshi Uchida, Shinichi Takeuchi, Norimichi Kawashima (Toin University of Yokohama)
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Fig.1 Ultrasonic 10 - cycle sine wave detected by
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hydrothermal PZT thick film ultrasonic Fig.3 The absorption spectrum of the iodine ion in
transducer. the ultrasonic radiation of 100 kPa at 21.4 MHz.
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Fig.2 The driving voltage - the generation sound
pressure characteristics at 21.4 MHz using the
hydrothermal PZT thick film ultrasonic 4
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Enlargement of the levitation unit using the near-field acoustic levitation

Masaki Takasan (Toyota Industries Corp.), Yoshikazu Koike(Shibaura Institute of
Technology), Kentaro Nakamura, and Sadayuki Ueha(Tokyo Institute of Technology)
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Fig.1 The structure of a levitation unit.
2 im
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Fig.2
Fig.3(a)
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Fig.3(b) 19.2
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Im L
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E ;100mm
Vibration Plate
3m Fig.2 Dimensions of the vibration plate.
Fig.1 L
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20 mm f il
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(a) Analysis (b) Measurement

masaki.takasan@mail.toyota-shokki.co.jp

Fig.3 The vibration mode.
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Influences on a synthetic aperture sonar by undersampling of the echoes

Takao Sawa(JAMSTEC), Tomoo Kamakura(UEC)
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o (3 Fig.1 Overview of the experimental set-up.

Table 1 Test conditions
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A study on propagation of unipolar ultrasound pulse by transient response analysis

0000000000 (O0D)DoOOooOoo (Wooo (O))
Takeki Sato, Hiroshi Inoue (Akita Univ.), Kenji Murata (NOF Corp.)

1. goog
gboooooooobooooobooooooboboooon
cooobooooboobooobooobooobobooooon
ooooooooboooboOoobooooboOobooon
oooooooooooboobooobooboobooooo
coboooobooooboOoooboooooboo
cooobooooooboooooboooooboobooooon
ooboooooooooooooo

2. gooooooooooon
21 O0000OO

goooobobboooooobobboooooooo
00o0oooool1o0booo0boooobooooooooo
goooodooooobooooooooooood
goooobbooooobobobboooooooooo
goooobboooobobbooooobooboogoago
DDDDDDDDDDDDD[1]DDDDDDDDDDD
goooodooooooooooooooooog
goooobobooooobbooobobboooooo
gooogo

godboobboooooobobbooouobooogo
a00000000D00O0O0O00DO tO00O00O0ODOO0O
00000000 (PY00Bass0000 (z>a 000
DoDO0)0O00 (1)00ooo (2o

2
Py = peviexp(-ikalli (1= 5 ) (o(e

FII(E)) exp(—5€) — i (€ exp(—5E)] (1)
&= ;(\/gc2 +4a? — )

0000 j=+/—1000k=2rf/v0 v0000000
0000000000000000000000000
0000000000000000000000000
000 D(z, f)0000000 [3]0

_ P

= o (2)

D(z, f)

cobooooboooob bObOO0o0obOboooooooo
0000o0o00o0oooooOoooo (3)0ooo

H(f) = D(z, f) exp(—ax) (3)

00oo0oooooooo H(f)OHr(f)DODODO
0000000 F(f)DO00D0O000O0ODOOOn

e-mail : takeki@venus.ee.akita-u.ac.jp

Impedance
Converter

Impedance
Converter

Digital

Agilent 81110A Sync Trig
Pulse / Pattern Generator
6AXxis 6AXis
Adjustment Adjustment
Oscilloscope
TDS 520C

L L — | =
PVDF transducer PVDF transducer Personal
computer

Water tank ~ (Degassed water 22°C)

Fig. 1 Experimental system
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Table. I Analysis condition of propagation medium [5][6]

Propagation medium water glycerine
Sound velocity [m/s] 1500 1986
Absorption constant [1071%s2/m] | 25.3 2600
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Formulation for Analysis of Elastic Waves Using
Technique of Wave Digital Filters

Toshio Utsunomiya and Wataru Oda (National Defense Academy, Dept. of Communications

Engineering)
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Miniature Ultrasonic Velocity Sensor with Impulsive Ultrasound

O
Takaaki Asada, Seiichi Morita and Mio Furuya (Murata Manufacturing)

e >
< >

y
v

Transmitter Receiver

Liquid Material

1)
Fig. 1 Acoustic layout for the velocity sensor.
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Numerical analysis of an acoustic wave-guide
composed of an array of sigle defects in a sonic crystal
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Fig. 3: A wave-guide made of an array of single-

defects (2).
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Growth and characterization of a new optical piezoelectric
single crystal for wavelength conversion: LiKB4O-

)

Masayuki Fukuda, Ko Ikeda, Ryuichi Komatsu (Yamaguchi Univ.) and Shigeru Fujino (Kyushu Univ.)
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