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1. Ui

FNWMA S NG ROERHET» S Svave system OIRFWIIERSEE TR
Stewartson-Stuart ARRIKCKEINS, HWAWTTRIRATjet,vakelZXT 3
Stewartson-Stuart AR OMBEEREE K R, side-band instability BFENRE, 1
FORR. 2 TOFHEE Bside-band KXHUTATEETH LI PBE MR-,
UL, RERMIWCL. side-band instability WEET 3 &HF 2 oh 3L HKEROLEIE
BIEIh TRV, FIZT. Stewartson-Stuart FREA 2. SEXEETC - F2duh& U
RN REREE R R S EEOEER RRBOBELICIRL . HEFRKBLEBTS
Stewartson-Stuart ARAOREERD. FRATLERELR2HANS. IhBPEROE—OD
HHOTH B,

E—-FRIOHEERE LT, ZikPoiseuil leffi®Blasius HERBIC B Speak-
valley M EBEE U 2 ZIRFTTSIE & =¥ Ttobl ique wavefSlDILIE. free shear layerlZ
U3 ZReEEATONBABLER L HMENT VWS, 2> free shear layerDig&. +
Fid U CU=tanh y2:&X & . BT~ Fidnon-dispersive TdH % & HIER - LL ¥
UTOARE . PEARBEEBOREDTETH S, & IAM, jet Pwake Tlhigh
fELlddispersive TH 50 S BT 5 RHDH TR BIKEICH U THHERUENE
BEhBdhidRod, HEHARLEUERHCLEREIN TR, UhL., HRl
WHERCOWEMEBTEINTEST. ChoDEN THEXH Ssuppression BHED
W—ROHERFE U THETX A ENNH S, ULOSRBEIHLRTEEDRE
jet,wake BT 5 ERE - POMBEEHA2EAHICHARSZLENS S, I Tlljet,
wakelZ B4 32— FRIOHEEAL2HAN. 2RFRLBIEU RV &, WHRAKILEL
WEEC O > T3HIBREBRU TSI ERRU. S HW 3R Tsuppression & 3§
LOHEEBBONZIERRT, INPEABOE_OEBHTH 5,

2. HERRBICB T 3Stewartson-Stuart R

Stewartson-Stuart AFEAILERSEEIC BV TStewartson & Stuart(1971),4
DiPrima, Eckhaus & Segel(1871)% X &k » TRP s H . RIIEBEOHPIFIA DR
BAESARAIMDO > TREhR, &Z5P. HHROERRE OMIEH 6 L AW,
Dy HBIIEDE—F KV IBEREIEC - FOREFHOIVEETH S, I T,
IR DV Tltterbert(1983)" & > TEBI W REREM. #IROF5 1>
VWTHREBEREZREVLS _ERRFITD> T &EW LY. Stevartson-Stuart AEXEZTED
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HBRE RIKICHRIR T %, ' .
MEOLD. ZROERRIMA SN EZRTEBREOAREFZL S L. FHhBEARKY X
TAAHEALEEAER
JAp s/ at-J(b. A) -R°V 42 p=F 2.1
TtHEAZoNhSB, hEU. 4=0% dx® +32%/3y?, [(f,2)= of/ x> 38/ dy- dg/ dxe
af/ 3y THU. EROFTHESELARANOVEHOTIHBINSEFEEL TV S,
FNERY R ERD SRELDRAT. Uy) 288/ 8y £XRTE. BAABERR
3AD/ B UB AP/ 3x-V 3D/ Bx RV 42 P=)( H. 45 (2.2)
B,
FEDODE-Fa=ao ODFEhViZside-band Be DB HRVEN>TEET 3 E
C DBERMAORILFEL o |
h=[d11 +& 111+ €?2 Pript] B4k, Ezexp L[iCax-wi)] .
O=0ote. W=WotEW1te? w2 + *\ (2.3
DEH X eBATRBIERIVFANRNGNS, REU. ¥+ BROEOERHBRERT
F R EREEOBERRILY L T
?2,\: [ A¢11+!A|2A¢)13+ ...] El 4+ [A2¢22+ ...] E2+$
+ [IA12 ot o] EO4 -+, E=exp L[i{aox- wot) 1.
dA/dt= A oA+ A (1AI2A+ <+, Im (we)=0 (2.4)
DEHO>THKREBEMTE S, Ukd-T. Choriladbhbth_EREMU
3/ 3x >3/ 3xte 3/ 3x1t €2 3/ Axet oy Xa= £7X,
= [ AG11+IAI2AG1at = +E Prirte? Priote ] EM4%
t [A2 oot ] E2+%+ [IAIZ ot -] EO+ -\
E=exp [iCaox- wot) 1+ Im (wo)=0
dA/dt= X oA+ A 11AI2A+ - £ KA+ £ 2KaAE ooy (2.5)
ERRB.  REU. AL x,x2,000), K ¢ BOEVEREZR.
DERREAFAERNLCKRAL. e AOBEBTEELDHEE. e IAl DIREDOTIWE. LT
DFIETHEER X1, K1, Koy BREIXN S,
AVEY: [( Ao -iwo)Si+i aolUSi-i @ol”-R71512] ¢41=0, (2.6)
2 U Sa= 3%/ 3y -nfao?s ‘
€1E1: [( B/Bt-l OJO)S]HOﬂoUS1“iOtoU”"R_iS12] Qﬁxn
=-{2i o Ao i wWo)HU(S1- 2@ o®)-U"- 4i aoR71S1} @11 A/ Ix4
-K1AS1 @11, 2.7
ZZT K= $ KD (N WENREAY RABMTEZL0ET 3.
Kp €90 = k1LY, kD lconst, LY {ERBROSPDEN
Li®=3 ./ Ix4
b IR .
111 = 2Ll AP (y)
DI THERDZZEFTETH 2. ZORRRQ.T) KRATZE.
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J {[( Ao- iwoe)Si+i aolSi-i al’-R715:2 ] ¢’111(“(¥)L1(‘“!\}
'{ 2!&0(}\0" l(a)o)ﬂl(sl 2(102) -U”- 4i(¥oR"lsi} ¢1’1L1(0)A

( 24‘61(”L1(”A) S1¢11 (2.8)
21832, LAOTHEANS k0.

J‘Ci(m= -< [2i Cﬂo(}\o‘ i woe)tU(S1- 2a62)-U"- 41 aoR71S5¢] di11>,

k140= 0 for j#0 2.9

BESND, ZZTW=lL Fuy/ S 851 0ndyTHY. Fld KT 3
adjoint BA¥(TH %, (2.9 »s
$111= A/ Ix1 D111 P(y), K=k 1'® 3/ x4 (2.10)
THHIEDBHPS.
e?B': [ 3/ 3% -iwo)Si+i aolUS1-i aolU”-R71S12] P 112
=- [3A/ 3x2{ 2i @o( Ao~ i wo)H(S1- 202)-U" -4i doR 151} P11
+32A/ 3x12 {0 (Ao~ iwe)t 2ide ©1'® +31 aoU-2R"1(S1-2a02) ] P11
ot [2icde (Ao~ iwe) k1 ®S1+U(S1- 2a02)-U” -4i aoR71S1] 91119} ]
- KeA Sy 911, 2.1D
Zuf@ﬂﬁk\
Ko = 2%2“%2‘” L2‘®=32/3x12, L2V=3/ 3xe,
¢'112—2L2(”ﬁ¢112“’(y)
Bl e, K,&m&m@t%<ﬂﬁu
Ke = k20 3%/ 3x12+ 2V 3/ 3x2 « k2'97=0 for j 22,
P112° 328/ 3x1% @112 (y) + A/ Txedr12'V(Y) (2.12)
BEwREINS, =L
£20=-< [ (Ao~ iwo) ¥2iao k1 +31 aol-2R" 1(51 2a02) 1 11
+[2iae (Rom iwodt k1 @S HU(S1- 2002)-U"- 4i @oR71S1] d111 P>,
Kotz (O (2.13)
TH%, ST, EFEHRBUTEDTORNEONS,
A2E2: [2(;\0‘ I&)o)Sa +2|aoUS2 2laoU” -R- 1522 ] ¢22
siao(d11 S10P11-Dd11 St @11), D=d/dy, : 218
[A1ZE®. [ 2Q6So -R71S02 ] ¢o2
ziao(d11 S1DPitD B11 S1 11" -D11°S1DP11-Dd11” S1d11) , (2.15)
IA12AE: [(BAo- iwo)Siti olSt- |aoU” -R71612 ] s

=- 2151 d11t Nis, | (2.16)
N13=2i o $2251D @d11°-2i aoDd117Se Poeti doD do2SiP11”
-ito P11°S2DPooti 0o P1156D Paz-i oD de2S1 D11 .17

P12ld A o=0 DIFHWIRVTBEENBLINZ L EORMPHEEDL. IHERELY
Landau €%

A 1=<Ni3> (2.18)
PEES. Ao #0 OIFE. QUONIIBRECE LT D, IO, MELAEK
b3z &ick>TlandauE A1 2—BIRRETE S, 5.

P13= A1 Xot X1 (2.19)
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EBLEY Xorx1 W

Yo+ [(BAo- i1wo)S1ti aolUSt-i aol”-R71S12] x0=-51 11, (2.20)

x1. [(BAo- 1 wo)S1+i colS1-i aol”-R71542] X 1=N1s 2.2
WEEEh.

X0=- $11/2X0, P13= X1-A1 P11/2A0 , (2.22)
THa3Iehhhd, IT. BRIALOHERIL

$11(y=0)=1, ¢ 13(y=0)=0 (2.23)
2QADEBEI IV B2 &IZL Y. LandauEELH.

A1= 2X0 x1(y=0) (2.24)

DEIRREEND, ZINT. HHERETH o A1, Kir Ke BRETEIENTER
. BREFEEA WHT IRBRAERR
GA/ 3t =XoA+t A 1AI2A+ £ '™ (JA/ 3x1+ € JA/ Ix2)
te2 1o 32A/ Ix1%4e (2.25)
EFETFS, BRI HYLAEH( e72x2t £ 1% )42Re( 19 )t= £12K Y
A/ St =AoA+ (21 P -2Re1®) JA/ T & +x2'0 3207 3 E24 A 1A1%A
b ) (2.28)
ERBB. ThRTEEOH B oo 2HNT Bside-band B e DIBIZHEVEB > TS5
HOEBAERTH S, FEUTLAEHao OT—FHPEXEET— FOBEE&IE.
K1'9= Rer 1O THEHH. (2.28)K1tStewartson-Stuart HER
JA/ 3t =A0A +k2'? F2A/ T E2H A 11AI2A4 - 2.27)
8T 5, -

3. FHEHROYTEHRILE

Stewartson-Stuart ABEAOREEREHFE LV KRD S, RBEHEXRELT. C
Z TliChebyshev BIERIC & Btau-coliocation ERHWVE, [—oo. o0] TEEIH
NS [-1,1] ANOFTHIZIE 7=tanh (0.8ay) & HAstretching2HVL TV S, &
ReynoldsEiZ B TEEE N (shooting)ik. E/iEE Dcross check 21T ->TEYMR
MEEL . FHOER. BRAUELOHERRETESEAKEEE—- P hEERER
ETHBZE (X1:<0) BHIHRR SR,

Stewartson-Stuart AREAOFLEKBOLEN Iside-band instability &EUTIZH
ETHRVANGRTE R, 12 THEBROBREREM®

A=Ao exp [iCpox- 7ot) 1 +B( &,1) , IAgl>>IBlI 3.0
%Stewartson-Stuart ARERIRATEZETHETES, BROVTORERILARE
RNOBEUTIE. nomro=0 OBEWIIEERN. ThDAOEERIIEEEROMFE
O3t Bra(tlexp i(u £- ratdb(Pexp i(ue E—veobt), urtie 2pa, 71472
=270 PEAELV. BEUELEATVS,  a(t)=acexp pt, b{$)=boexp ptOIET a,b
BRODBZE. BFHEOEBIEESE po B pe<0 BRI I EBTEHBEORERUETH S
o BERAIETH. 0 <0DRB 2 —RINHRRT S Z & HWUlBE T Stuart § DiPrima,tV
Niino!2 2 & -» TREZHED.

Llae-a-)y<(a- ac)<L{ a.+-ae) ' (3.2)
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EFVBSERERRHINE, 2T, ¢+, 0- WENFhBEEFEETIREDTIHEEEE
T3, LRVAVLVARBEOHEAEHLBERXHUTRDOINTVS, BERBEEU
THos0 EV3F—ATW L=0E7R %, IOBEORTEREINevel | DM

K200 At .‘sz)i Aqi<0 (3.3
TEZH0 5%,

BERETETET TRENE L 3 iNewe | ORBW X > CEPHEKBRIALETH -k
D SOOFEERCI Y ZRT jetOFEE R41.2 (Re=4.017). wakeDIFE R>5 (Re=
LD TUERBIETC—FNIIET S 4oz0 OFEEEBPBLZETH A ENHMRZBR R
o FZ T po #0 OEEEENEELCELNIERMELRDZLESEL S, Niino
WAL RFBHOHAEHEWRINT S LOERS X 3MERD LS. FhITHERIARE
WK T 2RRROTHEEFRRABCEATERL, HKAUTRRE-ST nOER2HENR
KD, 6B pu, WHUTEEERB KD R e OFHEEED R, Fig.1,2 IZjet,va
kell BY BHERRRT,. ZhoORM»S, FRTOBHEHTH 2B EEEK a0 D
eEE T FHEHKE Eside-band KU TEERFEL I3 EPBRREN S,

4, ZRtjet,wakeld B 2 StLIg

4.1 2B LU 3WHIBLE K

Zikotjet, vake I EREBAHBHEERE LTV AO T, REFED L AT FAHOL
ThPOWNHUEERETLE—FOMELTREINS, ZOkD. 2HOFHORIEL LT
WHREERAETOATRIHEHSED T FEERIL A, BREBHMEEAC TROLT
ZEWRTBE. HHBWEARL. 2FY

Ao, wiettAe 9 2a1, 2wic} 4.0
DOEEVER D

A {a, wiettAa O] 201, 2wir! ‘ 4.2)
EVSEEYK. FEHALBEOIINF -ORBEELI NS, ZOBEHIERNER

0o=2 1, Wor=2wWir (4.3)
TH5%,

SWHEERE LT, —BHERZ &R

A, wirtthe O { a2, warttAz ' { a3, War} (4.4)
DFEHIBOTREEN S 0 . BRI

a1taes=ada, Wirt War® War - {(4.5)
TtH5EZoh35,

HISERHONE LEBERERECE S ERP OHESI NS, LUTOREGREDAR
R=100 TiTS. R=100 KB EREOUHEEE 0. Fa.r) REEK (F—E-F) .
FEERA (BZE-F) B2V TRLVEOWFig.3,4 TdHd, ZhoOEMPs. 2H
KT AHERFTIVTHhOFEN LBV THHEESh RN EDBHEI PR -2, D
BRI, RO ABFABRPBRINRVIEEIBUTV S,

SHEOMEERCEUT. a1 REEUVTESARICHEBRHOMT LHANLER.
jet TW0.6 = a1 =1.18, wakeTl0.45= 01 S1.56E VL HLVEREEKICHZ>T3
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BEOHRBRUBHRLTEIEDEODER 2. Fig.3,4 WRURFETHIEEEZO
HIEZUZHET 5HAEGHEO—HITSH S,

4.2 HEBEHTR BT IWEEER
FURELOEN G TOHEHRE (HBERHR2EE U222 TOE - F DR
BIREEFAZEETTETH B) OB WKIEINI A Y -BHEVEEREMEAVWSCE
WBTERVWOT, CZTthhAkme UTHURERRAREAT S, ST,
Are{ay, wirrthe O { ae, werttAs®’ { a3, wsac} (4.6)
X UT A, HAel, A BERBEORIITHEMD. AL, A DRRIRER
dAr1/dt= Aq1oAtt A11A2 Azt A 12 A1 1PA1+ A 13 1A 2A0t A 1alAslBAgteee
dAs/di= A sgAst ?\21A1'A3+?\22|A112A2+AgsiAz!aAa‘f?\2“!\3'2!5\2*'”'»
dAs/dt= A szoAst Aaz1Ar Aot Aa2lA112As+ A 33lAnl®As+ A salAsl®Astes a.7)
TRBTE5, HEZFHBEESIKNRVEGRE. 2ROMEEFAPRVRD. 4.1
EZlandau AERNIWCRBILT 2, T AmBHRET SLD. BEL 2 LOETAEAE
A—DORVTEET %, v
D= [A1 1ot Ao"As P11+ 1A112Ar ot 1A2I2Ay st 1As12Ay Grat -] Eytk
+ [A2 P20 +A1"As P21t 1A112A2 oot 1A212As ozt [A312As hog +--] Eat¥
+ [Asdao +A1 Az P21t 1A112As daot 1A212As Paat 1A312As Paat -] Eatk
4+ e (4.8)
ZZREn=exp i an(x-Cart) TH S,
ChoRBEAENQ.2) KRATA3EUTORNMNOFEADIEREFEOh S,
AE1: { [Aqoti @1(U-c1e)] S11- 1 @1U”-R71S112 } ¢ 10=0,
AsBe: { [Azoti @2(U-c2r)] So1- i aal”-R71S212 } 200,
AsEst { [Asoeti @s(U-csr)] Sai- iasU”-R71S312 } 3070, (4.9)
A2*AsErr  { [Az0"tAsoti a1(U-c10)S11- i @U”-R715112 ] b1y
=- X 11511 P1otN11,
Ar*AsE2l  { [A1o tAszeti aaU-car)Se1- i @2U”-R71S212 1 dos
=- X 21521 P20tN21,
A1*A2Esl  { [A10 +A20ti @3(U-c3r)Ss1- 1 @sU”-R71S512 1 sy
=- A31531 P30tN31, (4.10)
BU. Sne=d?/dy?-m® a2 TH% AnDEES 2LEA—OHBILRBOBRERL LT
—BHRRETE S, 2F0. B4Ry & VDB TRELOEEL
P10(y0)= d20(yod= Ps0lyo)=1,
P1i(yo)= d2;(yod= dsilyo)=0 (j 21) 4.1
2RI &
Ato- A20"-Asz0#F0 I A115-( Aqo- A207-Az0) X11(Y0),
Azo- A1 - Asz0FED D Asi=-( Asp- A10”- Azo) XE‘A(yO)y
Aso~ Ato -A20#0 1 Az1=( Azo- Aio -Az20) Xs1(yod, (4.12)

* * * * *
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{ [A20"tAz0ti a1(U-c1e)S11- T U”-R1S142 T % 112N11,
{ [A10"+ Asoti d2(U-cor)Sar- i @olU”-R71S212 1 x21=N21,

{ [A10 +Azoti asU-csr)Sa1- i asU”-R71S312 ] x31=Naq, (4.13)
F . TRREMS
Ai1o- A20®-Az030 1 A11=<Nig>,
A20- A10”- A30=0 1 A21=<Npy>,
Azo- Ao ~A2020 0 Azg=<N3i>, 4.14)
BB RS, I NenldIEBFEETH S, . @ 1N BTFS < > OFEHKII§ 2

BB ER G 0T Badjoint B TEATABEPALOOTH S, LITEER
FHEEXL LT, BRET—BEUVTEEREDZZ L NTEETH B H. 22 Tl EREN
EEROENTEED S,

4.3 IREOBRER
iixﬂﬁk%hé{ahamaﬁ®ﬁ$Ab%®0%\ax&bT%“DﬁLmr

AREREE- FERRSI L. SR ETable [OLDWEONDS, IDHE. 320E-F
HHERIL TS 5.  H- T FREHRE—RTHEERERMST 3 MR YT 3
ZEBRFHINS, —ROURBBOBEATRLISBREISOEEEMTETUTIZ
WTERV,  Fig.h et BT 5 S WOIRIEA A2, As DR ERT. R=100 T

59, PHIEREE U TIEA1=A2743=0. 001 RO W TV B, IR I EW. ALA BB

ZBRERMRTIBEALE-FORESIIHEINSZETH S, D&, HEET—-H
Table I. Coefficients of eqg.(4.7) for R=100.
Jet Wake
oy 8.3746 x10 8.9429 x107 %
oy 4.2942 X107 5.0188 x10
oy 1.26688 1.39618
agcy, | 3-4500 «1071 5.4459 xlofl
0,Cy, | 3-0843 x107F 1.5693 x107*
;05 | 6-5343 (107t 7.0152 x107!
Ao 1.4524 x107% 1.6537 x10°*
Y20 3.8506 x107° 1.7648 x107 2
A30 1.0988 x10™ % 1.0713 Xlo'l
- ~3.148 x1071-8.013 x107%i | 1.9611 x1071-9.9577 x107'i
Ao1 -1.215 +3.32  x107'i | 1.312 +4.20  x107 '
Aa1 4.8111 x10 1-5.5524 1071 | -5.4234 x107%-4.8380 x107'i




HOE-FOMERE>THEHEEIE
Ssuppression FRIHELTWH L HIH
ABN3B, wakeDFAERII I OMRERD
AsE~-FCBIERIN S, HUOBRUHE
FAB OB ERIEIC B 3 EERBALLE
FEREOEO 2HHEEERACSLTHES
ATVW3, FITR. EERBILOBERR
& > TIEBEAILOBRESIHE S h. BEWR
DOEEHEEBEERTH 50U, EEED
EHHRIE=0& W S ERE BB S N TY % (Gotoh
& Mizushimat!3?),
ZZTOHEE2ROERFEOR TH
BH->TVWEDT. 3ROENE (Thii
LR 2R T S AmE < maEsE <.
DI & B A 121A11%81, AsalAslPAs BSHIH
EHRRIETC R EHRE TR
EHRERHhP-TVE) OFROER &%

Do
procd

- —
—

—iRtjet WB B 3L, R=100.
TEASAHE © A1=A2=A2=0.001.

HH S @ 97, suppression DR DA Ax TEFIMEMERT . TR DHIEE

suppress¥h 2 RIEELRED S,

ZF U TCREREEOEchaotic REBEARHILES,

Z OB DLorenz plot BIUPoincareliHEIIFEFTRIAMTH Y. ERTEFLOBEE

ZULXEERYT,

Ul WTFRhIZL T3, I Dchaos MEEIIEREREMEOBHRR

REACHEARPEBTEUTED. YEMLRERLRNTS 5,

- 0 DEOERUEBEREHEROBNTORISRHLMET 5 3RO, FEREHE
HYERAEHOE -2 D TH S, —HRIGEBRENHR & > TREOUERFEZELIAIOKE
EDEIERZT EOTC. BEARKBOME & HiZdetuning!® BHEU. HEZHSEE I
SMURSRE, COMBE. GRENME I3 TS50 MBI SBRIBRINERETH %,
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