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Effect of ultrasonic radiation pressure on ultrasonically induced birefringence in polmer solutions:
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Fig.1 Birefringence signal wusing. a quarter wave
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Dep. of Appl. Phys. & Chem. The Unv. of Electro-Commu. Y.Takagi.

19



XEMTELI%ETH
x=110®

MELE (B3),
FTRTDA v HEY L7225,
AvIiZHA OO TFNIIEDICA L ERL
Fo. DI EMG x = 8L T H MR E
LHEBTEE, $REOCEBACLVES
RSO AHIMEF O LB ThoT.
b) BEKREH

x=11DREBIZEHITD 2 I EIERET
AHEEY 7 + /) L-mode)DT Y ILT
AT M(Cyy) DIBRETLBRE T
(M4), LEEDOHE (O) FHEEMNLEA
Ex*BETaED & T, TTFARE LRI
AvIEEY L7z, REBSBIZA-T, 180
KTZEFFEERLAE, THTS A
BEZHTFTHETRLTHAELTH(A)
LIOTICIEREGR -7, FIZERET
RLT2EEORIE L TH(@). RVIDHkLE

1 1] M T T T T
24 . 7
4 . .
20 * .
18 4 .
A (SN a A
16 b
':‘ |
5 14 = . - A
- . .
E 124 E
7
g o ° % o ° o A
=1 d
5]
= 8+ 1
[2s] v
64 7 v v v
4 4
1l 4 + +
2 -
O T T T T T T
0.0 0.2 0.4 0.6 0.8 1.0 1.2
X [mol %)
3

(O) IKREGCY. AL, =

D2BBDHERDERTFTAREOHEEGEBRIET.T. LA vHLIEE KL~

INODERIIMEERT SDH,

x =1 DIREBDFEITIZ., RE»NL—X|oFF

REDPILIRE STV T, IBEMTICL DEBBGIMCEN -2 EREELMN1 80
E&-Y TR THTEREDO T2V LHRIT 3,

3) #&ahi

FENIRBIEBAREEZY, REOF—TRIZZTVWFWVx <1 T, TOHETES
BT E, BFRUEZEES LIV R0, 2T, MBIEE ~OREBIT L2,

(1)
o L]
e qc‘o
5.0 ‘
.'..,'»-
™
o g
(&) e, \ (2)
- .
; N
1504 e, .
>~ M
v, .
' ™S e
16 04
T T T T T T T T T T T 1)
€0 185 iwo ms 0 18 190 1% 0] 205 20 215
T
—_—— T (K)
X 4

20



C-1

N BRI EEE BE

1 3L ®IC

FEMEREIE (SAW) DT 3L ¥ — % EHDE S HH
DA% HT, EEHAMIZFHL THAMIZOBALAD
SAW MiERRIE, SAW 754 ZAH L L CTHBTHVS
NDENNTRL, LBEBLAAESHLEETHLH
RICFIA IS, T, ERAFEICEENERH
LT D EEBRAO SAW OLEMM L REROBT*
WD LA TRELAREFE (FEM) I2HEDC 3 X
¥ — L{ZHE (BPM) OB R %, EE550H5EY Y
HTHF->TWES,

2 AKX

FERIKOME (zy ) 2 b2 SAW #EHERBRIZ BV
T, BloLtBELARTFEM u=[u, v, u. |7 (T
BEE) (AT AERFERI ’

Vs ([e]Veu+[e]TVe) +wpu =0 (1)

V-([e]¥o—-[€e]Vsu)=0 (2)
DEIHEZSNAE. T2 [c). [e]. [e]dFAEFR
EWHEERT N, EEERT VN, FBET VN,
PIIEEEE, LI SAWOAFKEKTSHH, V, 1L Auld
R TERSINAEET 1] TH5. K (1), (2)icBw
T, : FROSBERERF L L, SBEILTRBEM
TIREL T uy = U, exp(—jBz), uy = Uy exp(-jBz),
u. = . exp(—jBz). ¢ = ¢ exp(—jBz) L BE, &b
(CENER ;. EBRERe;. FEX-;0  HEEL
:i'{"ﬁﬁ‘(’ﬂf’&)% & LTBC;j/aZ ~ 0, aeij/az =~ 0,
Beij/0z =0 LB, ¥— LIZHEIT DXL
Hhits,

T IOEERD ICHT A 2RI EEHL,
EEBR (cy @ *=BETAV ST XM )v I 2R
EZXAVTHEIL, EXRNICFEM 2 #HT 5L
([Z] - 2jB[A!] X}

dz

+([K] - jBIL] - B*[M]{X} = {0} (3)

(K] = (K] + [K]r (4)
{ux}

N {uy} 5

{X}= (u} (5)
{e}

TELH. I {uz) {uwy) {w}REENREN, 2,9,z

HEOE SR FEMNT MV, {o) B ABME~XS F

USES9 BORBEH LY KToA 1900118 KX

3 RTHMREREEEDE — LIEMEENT
(EAKERE - THER%H)

WTHY, (0) BB M LTHS, T, (K] [L].
(M) EREHETH. (K]pid BHERREM (TBC) 1=
T 5551 Th 5.

K(3) Dz FMIHBETELAATS &

(A} {X}ig = [BL{X}i (6)
[4): = ([L): — 258:[M])

+A2([K]; - 38(L]: - BEM]:) (1)
(Bl = ([L]; - 2j8:[M]);) (8)

Y1B5. I Az ERAMOKAETH D, RF
Lit1REFEAEN (FH, (+1)FEHOERAT v 7
CHTLETHLILERT. B, BRIBER 5
2 EENERATFyTTEIC

—jbi + y/ —b2 + 4a;
B; = Re it 2a.l+ ag] (9)
LEDEHFENL, 2T
a; = (X} [M]): (X} (10)
bi = {X}] [L): {X}i (11)
c = {X}] [K): (X} (12)

ThHh,  IHELAGEBXERT 2.

3 HERSHEM

LIRT &9 % Avfv BEERIOL 1) —HIGE
B IBITAL Y —HOEHEELD, KT Y-
Z LiNbO; T, #EiEeEiRI EX 0.03 um DEHEEIC
JoTHRSNTWwE, ¥, F— 8o Ad, BO
DEEZFREFN W, = 1.2 mm(SAW-IDT RO E),
W, =220 um, £3% L=936mm &L, BfEEH
B¥ f=54MHz £ ¥ 5,

E2, 3i, TAZNBMEILEE/ 7 -, BKILEEF
NI—FEZRT. 22T, W, =1.2mm DAv/v
BEBOERE-FE2TF—/SIZAHL TS, 78
HTIIRERIIL 2V, 7—OHOFETELD
B EL . BREMICB X £ 2T%0 /897 =P HEHc X
h&bhTwa I edbhd, THbDOERIX, £
ER2 LHEMBC—RLTYE, £, M4IES
FEDKFEN v, DIEWMETERT. EiEBREIH
KB BII2NT SAWAULEL, 18 220 pm DAv/v &
EBOERE-NIZESWTWHTIEITE S,

Beam Propagation Analysis of Three-Dimensional Surface Acoustic Waveguides
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Graduate School of Engineering, Hokkaido University
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<BZOIZML, BEBRERENS NI, REF
ICKBRICHAL T BEIENZ VWD, Kl
WRANHEDEDS T, BAICHERTIEANIR
EXTHRMICILRLARAWDOTIL—T134Ckrn
EEZOSNS.

5. F&B
SEOERTEHLEATY L ANBIIN—TDF
EEME, TIIOEEROBAZHAVWTEERN
AT B2 &EMNTER. LML, ZFIIT0H
HEMN, KPOEIMMEIIEOREKET D,
LZOFEBRWIZRINIZIOVTIE. REERESHE
VW, SH®IEEMEI AL —a EEANVT B
BORRMNNEEEZ D,

N

% ik
1) D.Lohse et al. ,Phys. Rev. Lett. 78,1359 (1997)
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BEh T3, BkIELESIEATZLDIZEE
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FHGE CIIBETRBEDFRI A PORY 7=/ —
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2. /- ULEBMOSHEE

BESFDT x ) —/A LSO I ImEiRE 7
o< b5 74— (HPLC) ZRV=AHASFIRETH
Bh, FRIA P07 = ) —MeEBiIEmSHEL
TWAHRSD, R IREETHL LELLNT
WA, —F. B F—KED Glories b, 4996%¢
BEEHCHIE LT2BAEN ORI A DT = ) —)L
{EAPORIEZ T OO DRRE e #E L
TkY 9 %ESIZZOFELZAVTREL-E
ERITA DT = ) —/LAPHERIZ OV TERE L
T35 9,  FEFRTIEESIZ2 5> T, Glories
HORFEEXRAWT, 7/ —/LAPHERIZE - T
BERBHOEEEROHZLIZL, ITOSE
9IHH. fE%3|E. 31 2BV TOREE
1127,

(1) BHFE : Ay, Aepr Ay ETNDBRDI-
Ae/Aso

(2) &FfE:. L, a*, b’

(3) o= : 7= ) —LEHOES
R = (FIZR/)A4 FRY~<w—) %
HEOEICBRELS, 7T T =5
v @TaTr b T=vr) ELTE
&

(4) TV T BE: 7x /) —LEWHT

USE®9 BNE@EHLHSDA 199F1A  EX

BEERBRICKEVA o907/ —ILEEPDEL

(REI¥EXF)

HHET v b T = LEFRICK -
THEINIREERERO—EIRRE S
s,

(5) HCl fa%k : BykoiEEL &h, EE L7
=/ —IHLEYORIE T

(6) EtOH 5% : VAV DROMNEOFAE L &
. ¥R ERLESLET7/ —
L& OREETRT,

(7) EFF 8% 0L EN, £F
FoeBEIERI = (T /)2
t&%) DOF|MEETT,

3. ERBEE

BHERICIL. AT v L ARIC PZT S HiRE 7

(GURAREL 30kHz, EER 35mm) FREVFHFT 2
U NVARROARE (B 60mm, &S 100m) %AV
T ZOXKEPICRSMKE®GZ L. £ORNIRY
A % 80ml ANT=EFE DN T A (B 40mn,
S 100m, EX 2m) 2EmHS 10m £ THEDHT
BEE1Te o7, RETEE R R RS FiRE 7o
ZDREBROBEBIH TR L TR -T2, T
TA P COEESHEBER~A 7 0k TRIE
L. BEEZRTA—F L L TFBETR-oT-, B
HEFI SOV CHIESEE S I & SHRA R B
T 10 BEEEREL. VA vPD7 <) —UES
BB &FEBEI T L THE LT,

GBI SHRMERBWE ) Ju XA —%
Uv-360 ZfER L7-,

4. SHERBLUER

Table1i3, OkPa (FFB4Y) . 1.8kPa, 5.8kPa,
10kPa, 20 kPa OBEFRBNFE (P.LEhlE, &
7 AMEDEEL Y 5cm) 1ZHH A EIRE ORIEE.
SATE. EROENENEHE RU A ATH—
aft, Rz lb— X—+—1998) Thb,

Effects of Ultrasonic Irradiation on Phenol Compounds in Wine
Nobuyoshi Masuzawa, Etsuzo Ohdaira and Masao Ide (Musashi Institute of Technology)
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Table 1 Analytical values and indices

No irrad. |1. 8kPa |5. 8kPa |10kPa [20kPa
Ausso 0.42] 0.31 0.29] 03] 0.26
Aqzg 0.35 0.35 0.33] 0.35] 0.29
Asao 0.44] 046 045 0.46] 0.37
Aszo/Agp 1.26 1.31 1.35]  1.3] 1.6
L* 61.3] 631 62| 62.5] 56.7
a* 34.6 34.5 32.2] 348 34
b* 7.61 6.55 533] 6.98] 7.49
Tannin conc. 3.4 2.3 1.7 1.96] 1.94
Anticvanogen conc. 0.86 4.38 3.5 2.62 2.63
EtOH Index 24.3 43 44.1 20.3 32.1
HCl Index 13.8 19 154] 11.6] 6.33
Gelatin Index 49.4]  59.1 67.1] 21.4] 258

ZOKDIBLOEH 5%, HCl 5% ¥S5F. 48
#2777 L b0% Fig.1 0°b Fig3 (TR,
BERBHICL>THE ) 25%< 429, 5.8kPa
DFEITHIZ, FH (a*) . EH (b)) L
TWBZ EMDDB, 1.8kPa, 5.8kPa TiX HCl 18
B E< BB L= 2 LASREN TV B, E7=,
SR EHIEE LT ) —1LAYOBES Y
m< EtH H80 | EoF o 2EEs8s7 =
v OBEREG (ET7F AR ZLeaHnb, =
FUTHRFL, 10kPa, 20kPa ~Tix., EtOH ¥k, HCl f&
B E5F AREMEVER R L. HHEHERASEA S
WTHD,

INHDZ o, FkPa FTOEVWEETHE
FEEZBHTHE 7 </ — A HOESHLET e,
10kPa LA EDFETOBEHERH Tidte LAEAM
HlEnG Z EaSRENT-,

5 LIUY

RUA ATEEWREZRFL, SFRTNBE T
—IHLEIB ED L HITE(LT B0 FRIE LT-HER.
Tz ) B DR EBEEZ Bkl LD
W7 = ) =B MDES HRESED Z &8
o7, Lal, BOFETILNIES 285
Z & AghoTs,

ARFFEATZ O HT-0 | {LESFBELTIH
TRUNZIDN AR IE AR B OTEDH & |
7o, FHHERFIEME. mFEHBITRSL T,

BEW
(1)  RJIEE: SH8ERGH RRIIEERHE pp1ss-
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141 (1970)

(2) Y. Glories: Researches sur la matirere colorant des
vins rouges, These doctrat es sciences, p65,
Universite de Brdeaux 1T (1978)

(3) tiErss, &HE FEIR . EERVA D7/ —
MMEEYHEE, BEEHATE Vol. 89 No. 12, pp. 989-995
(19%4)
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1. BLC®IT

INETIZ, BEF & U ERZRIAKIZ
WEBSE, XBHI D LERICGETER
HEITHIZEICEY. kEAKFELEBERIZ
IHITEFERRBLL L RDEDIIHETHZ
ENTERL[], TR, BEER
FHT X 0 kEkE L IBEEEAKRFEIZL[2],
FIRFI BB LR T A b KIS CBER
BELN-DBDOTHD, 2FY _BOK
G REC (EFIC) BITESE52 &
LD RERANIKEB AR EBERIZHBT
-0 THD, LHLIOREE, #ik
ICHAE TH D RBEER KL HTMT 5 2
iz, BERICFERIEORGERE
FTIaBh2 55, EHKRAERDOKE
R (EHRA A RE) BRI
BT ENELLND, £ TS
B, FAOLDHEMBDOEEBII OV TRE
TAHI LIz,

2. EBRFE

RIGZESF 21T 200 ~ 300 ml OEFRF
2B 7S5 2azBwvw,. THLD 200w,
200kHz OBERREF (I A 23 )T
IVBEERHE LA, XBHIZIT S00W
7%t )57 (Ushio) Z FIVWVRIE NS
1To7,

B3 5 RSB EEHFR CLhatf)
ELTHRIBEF & (TiO2 MR
RE) 28HICaTEBT 52 &< AV,
W+ 5EBREIL. —BLFFickl

BENTWBELSHE L, £& LTHEL
FTrRUTLAERMLU:E, E-F0MOE
BEbLEML,

RINBEIX S~35 C ¢ LEEES
TR BERIRE 5 X FEEO/ 1 L
vy 7 BUERAKEIZET I LIC LV BRER
UL, KRIZRLBRISERE ISR
BABRNIZTAI L HAEEAL, T
A BRI TRIEZ2{To7,

RIGIZE > TRBELEAKERBLIVER
IHRI = b7 4—ICTHEE-E
BL7, FHBB{LAEITBBELKEE
BRAMBFIY (FHFA457R7) #H
WARKEHERE (407m) TEELT,
3. BEBIUEBE

RICBTHERBAE MCBEFEEAER
IRICBIT AR ERT, BHIZKET
DREOREEELXRD &, HMBEFZD
RIEHERRRELS A X DBKRERNZ
Boansd, LimL, AV EpiERnEic
LNBERLEDL-TL B,

FAERE LT A f£& F #OZEE
bF 2o BEREZBVT-BEDRAKNSD
SEREOKERTFERICRYT, ZIZTHER
TREHELLTF OBE. KFE/ER
OERLERHRVIITATNDEZ L L,
KEEREEN A ICHATENZ &M
Hifonsd, MEFIIONTIRELRT D&
LT, BHFIZOVWTHREBTRILERED
BEEENTWAZ ENTFREINS,

Sonophotocatalytic decomposion of water: H. Harada, Meisei University
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Table Sonophotocatalytic or sonochemical reaction products from water at 35 " C

Products / u mol-2h"

H»> H202 02
Sonochemical 76 70 7
Sonophotocatalytic 71 2 27
Sonochemical * 70 49 6
Sonophotocatalytic* 59 8 22
* Addition of NaCl (4%)
A
F
45
£ 40
~ 35 € 3.5
£ 30 ~ 3.0
3 (3] R
S 25 €25 ¢ o
2 20 $20 |
Y1)
° 15 ﬁ“s'dh;
510 LRSI o
e 205 -f o eaw
05 S b LR B
w00 o scem® SR
0.0 0 2 4 6

2 4 6
Reaction time / h

Reaction time / h

Fig. Time dependences of sonophotocatalytic reaction products from water.

FOREOERICOVWTINE TICR
SORRE. A IZHNRT F Ik R
HhEL (LKR@HET A 2 1.9m2/g T
HDHDIZF LT F 1T 48.7m2/g) . FI'E
BETHNREF OFPRFENSELEBE
BRIERICHEBN IV KESTRELOLE
bhvd, £7-KZ/BRELOEVENIZ
DWVWTiE, F OFBRE Y RERTDHE
BREL, BEEILERIETER LB

BEARRBEREREF LI-OTIEROMNE
ZEzbh3,

R, BERNOEBIZOWTHRR
FRELRLA, T, BROBER
HEESREEREFIZANRTORNTH
5, KOBEEELERIETIE, EHiLHO
B L 0 BB b ABRENBEIND
EEINTWVABN, ZTOHRERIZR-T
W5,

[1]EBAAE. EBLE 62EIKE. 1K26(1998).
[2]S.V.W{, CMR.o-, "EEEAEBEK". p.33. va7 Iuh" = 7277~ 78 A (1991) .
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PA-4 REEREOB2RABE~NOHKIREADLE

WEEE (REK - #i¥)

IZNE EBRAMEERERBFIBVT, FIRES2HHAREAATL LEXER FOBE L
REMIIRZA2ERIBOND, 'Y T REROFR*ERTL-0, BEEELSZBRL 7
BET IR -E—LZMETERLA-EZOELRE, F2RAERTEEIN. ZROICEHRS,

EAEEDOER FESADpexp(-Er )L BRI SN B EEEDOF 7 AT HEH, FEp. T
He, FEBEERBBOKFD =01 BAHLN. :MAALAREBoDTEREEBRHLTIVE, BEE3W, %
BEp,. MEEHc, . BET R DEKERE. BELODOE Mz <z<z0 (20-2=W)IZ. BHWICEEIZF
ATs, BARBMTOEREMITERL. BARLER LABOEREEZREERT 2 &, BHAEK
BADEHBRIRDIIiICKRDLN B, ¥

—

P = jh(Z:l)fw J Ti(s) expl-j &Vo(rs)sds "
0

-2k

k.
pz=f——&h(;l.)_.k° J Ta(s) exply (z W)’ e Ws? 1 ryoas . 2BIGTpib '6J J J TGTL62) _gqppsiss? (i%—‘—)]
= o Jo Jo

LU
252 $12+52+25152C08¢ 2

0

{exp(y slz;—kszzi) - explyj ﬂ%@ﬂo)ﬁ %(Z-zo)]}lo(rfmzﬂzz-lsxszcos¢)slSzdcpds,dsz. (2)

7:72 U\ h(z)=284z-jk(1-2/D), Z=2E,+jk/D. k=0!/cT & % o iC ":Tp.o-jkpo/h(z,) P20=iBk>ps’!
[2pc*Z h(z)][loglh(z) k1+j{n/2+tan ' [k QENU/D-1z)PIIAFHTCOE —LDPLOERY, 5
HABOBERELET. AFAsn ' [s/0))DnXBABRFEEICH T25EFEEBRKT. ()T
XMOHICEZONT WS, o, d2FHO¥E, BIXFFLTIMHATERESINZESE, MELT
FEX*HERFSLTCROON S, AEBIOMHz, ESERESSmmOBE RV AFFEHWTHE %
7% 272, Figlid, zo=DICBWVWIREFN SADEEWYE2- L&, BFRLIFESICEVL
a=20mm, =42mmOMEARERTCTHINIESPORILEHBELAERER T, REHEALLR
WEEDIRBETHBILLTDH 2, P, RREEDAICRELALRS T, 2HEARREAHV -REBRE
PRETAIDER—DEETTH S, D2 A Lo
(a)W=1.43 mm& (b)W=1.53mm T, ¥ RLZHZK I
PROND, (a)TidP, 2 K&V, IEEARL
ETRETI2E2RBEISEREHAKRL TP,
EAE WV, TOXRMFTIIRIZ. BEBIETHS
CRZBD, ERERETIIELRLS, —H
(b)Tit. EXEDEANFTKEL . WOKKGTE
QHAKSGELBRET AL OP, /M SVHP,IT
K&w, LoT, EAEMERBETHEIRR S _ ) _
B BERETEPERLE, O 3IAO T etocred with concane receiver on the
EBREE (@, OH) HFHEILZ—%L. & Si0, plate thickness.

normalized amplitude

W (mm)

Influence of the insertion of a solid plate on the second harmonic component of a focused beam:
Shigemi Saito, Faculty of Marine Science and Technology, Tokai University
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KREOBILL 2D, TOL) RERY, XKOFEREBRBORNZERORREEDN S,
BAELy OB KERFIR - E—b0—8EZHEIETDIE I, BHEEREZEPITHA
T2, xLHOEFHIZHHBELN, x2HTREFEFAHICEATS ., BROERBBRBZX<HT
T,=2pcp,caexp(-jnk W)l [2pcp,cqcosnk W-j(p, e, +p c?)sinnk W1 (7272 Lky=wlic,) « xZHT1 &L,
QEBUBIT I AFHRBEEBEBNOSHARBEBL EABL T, 7<i<z, COIEH D IFERF
bEBET DL, MBERICL2EAREROREZEH LT, 2=+ KBV MEH L THKS T2 &

_ . fTkproet Ekx?
Py = o SXP10ET [ ((1.T1)S) (xzr Hp (14+)Trexpl- Z2Tpexp(-j &X )dx
' fﬁ@nm)J At T @) (3)
_ . EkproeT 2Ekx? kx Bik3ep 1§
Py=jme 2% ) {(1-T2)S2052r M (14)T2exp[- =—J}exp(-j E)dx + j. x
Y (e J e T @ 8pc* YrGm)Cr)
IR ®
J ’ gm0Vl PO 1.7, xz Ay (14T rexple SKE enpty K5 ey (@
0o Jew Yx(@) VL&Rzyd K(2) d-zr+z

215, 12720 . E=jKQe)1+jkh(z)). x@)=k+j2Ez . v, =V2Kn[l/(zx-2)-1/d)[(2n-3)a-xd/(d-2g+7)]. C)EN(Z)

+jHQHTH 5, F72. Salx,yH)=jexp(inan 2/2)[;c:xp[—na,.u-j:mzl2-§nkx21x(z)]du +exp[-Enkx’Ix @)I[(1+)/2
-sgn(a,)F(la,)]. a,=Re(u,). b,=Im(u,). u,@) = Vnx@)/(R)[H-kxIx()]THH. F(-) X7V %
VRGTH D, AIHERLT VR - ¥ - ATER2fT2 o7, Fig. 20 LE&IZ. zo=DIZHEAL =
SHEOE SORIAF L/ ROERKZ vy VR RHSH L L&, THEAESOME
ZFHEBOBAEAZEHAU LBREETRT. T v VFFMISES EERBIIEFALREDNERT 2,
B2EAB I VB ICENT 2, ALKRELBEEL L TROBTKIZ. BRRBEOECD
W, ERED—FKIER 2V, BLBEERT, 2D& ) %P, P,OEALOZERIFIXE2)IZB
HBREORMER CGEREBRETRAEGHEBORRIHETR2Y) OREEEDbN 3,

5 ¢

-

anplitude

<
o
amplitude

amplitude

amplitude
amplitude
amplitude

-12 e [} 0.6 12 -12 A6 o ve 12 .12 06 1] 06 12

Fig.2 Change in harmonic amplitudes in accordance with change of H
( """ and ., Pl; and O, Pz; """ P21).

HEHE BERBREBATAILEENIA - E—-—L0EXRYE, E28AKOTH IR, BFHE

HEHMEORT., EREBEBEDOERIZIOVWTEEL:, IRIBLD . NHEOHEINREVEEDR S,
X B 1) H. K. Wickramasinghe andC. Yeack: J. A. P., 48, 4951(1977). 2) R. A. Lemons and C. F.Quate:

Physical Acoustics XIV, 78-80(1979). 3) S. Saito: J. A. S.J. (E). 18, 37(1997). 4) T. D. K. Ngoc and W. G.

Mayer: IEEE Trans. Sonics Ultrason., SU-27, 229(1980). 5) S. Saito and J. S. Kim: J. J. A. P., 38, 3085(1999).
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F&, FRAERDIHWRBREBEROBEIN KR
BESIIHT 2HSMEFOR IO NR4ZR
N, BEIlSET KA EROEINERS
NTVW3, ZOLIBEEMS., ZOHHFTOE
B OERIZEE. HIFL0LWHONH B, L
L. BiEMick 2 BEEORBMZETIX. BIE
BT OFATEEIIR>TWS, Z3UL. BICk
NEDOBENBILENZFEMN, BEXREICHERL.
&Ko T, BOBOUABEANERTIESN
20HTH5, BLid. COMEEBERTEED
2. BEELABRERHA LBERAOHREINZE
TF->T&ERLL2), &FETIE, R RANFY
(PS) BARBEEZRAWTRT N KRBERELE
THRUIBEEOMR EZRF L BRI DWW TR
RB,

2. ER
Fig. ] CTEBERUBONREZRANS/-OD/ O
A7 - BEERODEEXNE2 RT. ETH-KE
BNEOERICIX. PSBE(SDES TEIxI04,
8x12cm2, BEE70 um. IURT7T)ERLE.
2T LABOIOAT7O0—@Et) (IURT—
I=HSS) RICPSE#EFL. ZoBBtlzE
RF L ABIKBHE (30x24x16 cm3) IZBLI:.

Permeate Permeate

> Ho{dcr A Membrane
_/

/
XFJOW Trarsducers  Flow

meter E 2 PG meter

L Pump head
Penstaltic pump

Electronic
balance

Peptone
Feed tank|

Fig.1 Schematic diagram of the cross-flow experimental
setup for ultrasound effect on membrane permeability. PG
was pressure gauge. Feed tank contained 1500 mL of
peptone aqueous solution.

USE99 BOEBEHL LKA 199F1F  ROX

BEREFALZEKLETOE X

ONMMEBE. /WIE. EHET

BEERERT (FHIRBEK : 28. 45. 100kHz ;
FBEFEBEOEICWHD 1, FNFhOBERK
BOBEEEBHLENSBEERE2T /-, B
#&EiX, WIS (XBETF) 2RV, PSEICK
ZKMBERIZ. 05056 WIXBEDORT ~ >
(3FE3200) KBHEZEZERFFKEL., BIEE%:
30 kPa. FEHAK QAT EIL325 ml/ minT g
PIVICHR T2 70 A7 0—BB8THhro/ /-,
Z DLETROEREFTIHIZ1.8x1079 (m3/m2 )T
bolt. TNTNOEBEROBTHEEE. P (W
/em2) id, CERS DI RRE DEHE L 7=,

P=(dT5cpM)/A
ZZ T, cpld25TTOAKD L#J/kgK). Mid,
BEOKDODER B.lkg) ThH3. BfKE N~
DOBEADOREZ(ATIEZ. Fig2 DEEZE{L
DHABELDERb -, £, ARAWEEER
6

45 kHz

AT(RK)

0 30 40 60 80 100

Irradiation time [min])
Fig.2 Temperature change A T of water-bath by
irradiating ultrasound with each frequency.

RERTOEE (12.6cm2)TH3. —H. BEFE
BS 2SS BIBEROBRIZIL, BREESHRERE
AEbSRWESITHBE L.

3. EREER
Fig. 28R LD, K THERLIE NI AT 12—
F—moDBEREH (W/em2) 1X. 28, 45,

Ultrasound Enhanced Membrane Processes for Water Treatment: T. Kobayashi, T. Kobayashi,
N. Fujii, Department of Chemistry, Nagaoka University of Technology
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100kHz TFNFN. 0.58. 1.04. 0.74& 7207,
COBERBET. BEMBEENMNSERL TE
BHEEBHFLEBOIWER T b K BE O &HE
FROKZKE(EFg 3IIRT. BERERHFL
RWEAITIE, BBAH T, 5.5x1076(m3/m2
SEMBERBRMIT. MEHFMOEME LbIT
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Fig.3 Volume flux of peptone aqueous solution by the
irradiation of each frequency ultrasound. Open circles were
for data of volume flux obtained without ultrasound.

727, 100kHz DEBEHEBHLEBEITE
WTH, BERZBHE LIZVWEREIZIERUH#R
R LD, BERODRIIA SN/, &
Nz LT, 28 kH2DBEFH =B L= BEITH.
W, ERFBRITEMLAG6.7x106L 25 7,
7o, 45kHz DB EHTHBEERBH ICX D ERRR
A, BEERBHICHRT, #@mlik, 85%
DHRBEDBRKENH28kHZIZDWT, XS b
CEBDBEE0.5MS 6wt %2 X TR ICHEE
RRZRELMEREFig.4a)ilRnd. BEHERE
FHLEWER (Fig.4b) LENRTHLTOBER
BT, BERBNOMRIERTE, BEHEDRE
FIZINEWABREZHHFETELIEMREN
oo BERBENEDERNCERT 2L, H&D
BEROHENER SN/ 28kHz TIE. FDRE
i, AW IBREOBRERORTRBEN /-
OIZ, BERBHICE > TERBERNHEMT 28
%12, BEHEBREDOEWIERT 2 DTN
EROMD, COBBFEMNRIIBERIEET
0., BERUEBZHATILICEDART Y

KL BBRFEERETES ZEMPASMIRS
2. TFAMNI D 2BEGICHWESEES S ERRIZE
BMHD2, ThSDERIERROBEHEF
AT 3 &Il LDBERETHR INIBY DHE
EHGIHRZ L ERELTNS,

110°

a) 28kHz ultrasound
D
910 %&m Peptone conc. 0.5 wi%
810* L'
> ‘;. 1 wt%
L) (]
& - .M‘
g 710 W’d
E|
= 610°
|
410°}
6 W%
310 . . L !
0 20 40 60 80
Filtration time [min)
110° -
b) without ultrasound
910° |
810° |

Peptone conc. 0.5 wt%

Volume flux (m3/m2 5)

Filtration time [min)

Fig.4 volume flux of peptone aqueous solution by the
irradiation (a) and unirradiation (b) of 28kHz frequency
ultrasound. Peptone concentration was changed in the
range of 0.5 to 6 wt%.

HEF B RO —FIIRZH K HBIS(10558092)IC &
R Sl sl

Xk

D) /N, F3BbI2Y 27908 44, 539(1999).

2)T. Kobayashi et al, Separation and Purification
Technology. 17. 31 (1999).

3)RF. Contamine et al, Ultrasonics Sonochem., 2.
$43 (1995).

4) J. Raso ct al, Ultrasonic Sonochem., 5,157(1999).
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Computer Experiment of Propagation of Nonlinear Waves in

Model Crystals with the Next Nearest Neighbour Atomic Interactions

Md. M. A. Joarder”. A. Minato”, S. Ozawa” and Y. Hiki®

1) Graduate School of Science and Engineering, Ibaraki University

2) Faculty of Science, Tokyo Institute of Technology, Emeritus

1. Introduction

In recent years, the present authors have been
studied excitation and propagation of nonlinear
waves in model crystals using molecular dynamic
(MD) method”*. Advantage of the computational
method is that we can discuss the phenomena in
terms of microscopic parameters such as
interatomic potentials, mass of atoms and atomic
geometry.
dimensional crystals, collision of solitons with

Excitation of solitons in low
impurities and propagation of nonlinear waves at
surfaces have been studied quantitatively using
mass - spring models where the nearest neighbour
The

obtained results have been use to propose some

atomic interactions are mainly considered.

applications of nonlinear waves to acoustics
technology: probes of defects in crystals, memory
devices, etc.

Atomic interactions are generally classified into
covalent bond and ionic bond. The former is
short range force and the latter is long range
force. In many actual cases, however, covalent
materials have ionic character to some extent.
Here we need to study the effect of the next
nearest neighbour atomic interaction on the wave
full

propagation for understanding of the

phenomena.

2. Method
The model adopted here is similar to those

used in author's previous works. The masses are
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arranged on lattice points and are connected by
springs. Previously we considered springs on the
nearest neighbour atom pairs. Here we add
springs which connect the next nearest neighbour
atom pairs. The equation of motion for each

atom on the lattice is
m(dR/dT)= 2 F + X F
nn nnn

where R is position vector of the atom, F is the
force acting on the atom, T is time and m is mass
of atoms. The first sum on the right side of the
equation is taken for the nearest neighbour ( nn)
atom pairs and the second sum is for the next
nearest neighbour (nnn) pairs.  The forces are

assumed to have potentials of the form,

d=C"(AR*NR+C?(A4 R)?/3
+CP(AR*' 4

where 4 R

atom pair from its equilibrium value. C'

is the change of distance of the
b

(i=1,2,3) are constants. For real materials, the
order of the anharmonic force constants are
considered to be C'?=- C'"/10. C*'= C'"/100.
But exact values are not found. So we change
these valses in the rage of factor 10 and study the
dependence of the wave excitation on these
values. The equations of motion are integrated
numerically by the 4th ordered Runge-Kutta

method. Input pulse displacement D, are applied



to particular atoms and the displacement and
velocities of all atoms are calculated as function
of time by the step by step method.  The
positions of atoms at each steps ( MD steps) are
immediately displayed graphically on CRT with
the aid of SGL. Thus the lattice vibration can be
observed like movies. The SGL is a set of macro
of Xlib functions” and works under X-window +
UNIX environment. It has been developed for
interactive computer experiment by authors and
co-workers. [t is open to public at the anonymous
FTP site (157.80.28.35: /sgl/new) .

3. Results and Discussion

The parameters of the present computer
experiment of which values are systematically
varied are the ratio x between the magnitude of
the nn interatomic force and that of the nnn
interatomic force, the anharmonic force constants
C®, C® and the input pulse displacement D,.
The computer experiments have been carried out
for various lattice geometry, 1-dimensional lattice,
2-dimensional square lattice, 2-dimensional
triangular lattice and 3-dimensional cubic lattice.

Figure shows an example of the snapshot of
lattice vibration in 2-dimensional ( 128 X 128)
square lattice. Here, x = 0 for (a) nn and 1 for
c?=-.c'"no, c®= c“noo.
The lattice vibration were induced at the central
raw, X = 63, 64 by the input pulse. D, =25
(MD units)

alone, step-like waves are clearly seen. These

(b) nn+nnn,

In the case (a) nn interactions

steps are caused by multiple soliton excitation.
While in the case (b) nn + nnn interaction, no
steps which are regarded as solitons can be
observed. It has been found from the other
similar simulations in 2-dimensional square lattice
that there is no obvious excitation of solitons even
for x = 0.1. In 2-dimensional triangular lattice,

solitons are much more difficult to be observed.

This is not only because the existence of the nnn
interactions but also because the nn interactions
which connect atoms 2-dimensionally in triangular
lattice. It is concluded that soliton can only be
produced in 1 dimensional lattice, 2-dimensional
square lattice and 3-dimensional cubic lattice
where the atoms are coupled by strong covalent

bonds with almost no ionic character.

(a) nn

(b) nn+nnn
| e e e o TR e * gy
0 30 60 90 120
X
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FRNTHEODREFAMNZN. BRLIT Ta B
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DNWT, MEZ&RERD., ThEREICH
HEEFEGRFEICOWTHERLZDT
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WMIMRBERITe, S 6,5 EEEHI ¢
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INSDEKZEEIZ Campbell & Jones

DHIESNC & > THERE R ST %
YIXalb—rarlik, ZORFEICEK
D, ERZANA— T OBOEREE
EviEa—bOBMOEE vs£EHL.
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Table . Dielectric, elastic and piezoelectric constants and their temperature

coefficients of LTG single crystal.

Absolute quantities First- and second-order temperature
: coefficients
Dielectric constants 10°%C?! 10%C?
e /o 19.3 36.7 322
5335 /€ 80.3 -1550 230
Flastic stiffness 10" Nm 10°¢C! 10*C?
¢,k 20.2 -71.0 -39.1
Cp 12.0 -137 -61.4
c;st 12.5 -26.3 4.76
cf 1.33 -390 378
st 28.8 -74.1 0.377
Caf - 4,97 -16.1 -13.3
Coe” 4.07 25.6 -6.46
Piezoelectric
Constants Cm~ 10*°C! 10%C?
e, -0.468 -426 175
e 0.0632 -135 353
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*Transient Response Analysis of QCM Gas Sensor Response: A.Saitoh, T.Nomura, H.Hoshi,

H.Maeda, Y.Asari. Shibaura Inst. of Tech
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Two port SAW resonator for measurement of liquid properties : T.Nomura, A.Saitoh, Y.Horikoshi,

Shibaura Institute of Technology
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(1) P.S.Cross and R.V.Schmidt, “Coupled surface-
acoustic-wave resonators,” Bell Syst. Tech. J.,
vol. 36, pp. 1447-1482, 1977.

() ), FR, "B T ZAF RO P,
BHFIRC, vol. 111, no.9, p.357, 1991.
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Generation of Ultrasound Spherical Wave by Laser Brakedown and Visualization of the Ultrasound Propagation:
M. Doif, O. Oshirof, K. Chiharal, D. Ueda!, T. Sugiura!, S. Kawata,

t Nara Institute of Science and Technology, ¥ Osaka University
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