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KRB ES JIUR B (Takuji Kawahara)

THEAZVY P HBRARBYEHORBERELTH DN, BRAZEOML
BBERETH, HOVRBRYE FTREWk SHBLORREHIEOMRE
BERET POV TBEHRBET 20O HBRBROEXORZHETH >,
THEABRI PR ZHEL LT (A) BHENOEREN (BREHERD) . (B)
ARAICECHEOHIA A GEREWEY) . (C) ZMERT~OHLIKR. Y
BEXOh?, BETREHHRIMN»S, 22UT (A) OMERD>VWTR
A, (B) OWTEALEF., (C) OO0 TRMAZZLBTE RN,
ST, (A) DWW TEHKIVEBRS B W IEFEMIESchridinger (NLS) H B
DEVGEBOMBE G BER ST A HBETOMBER2, (B) k20w TH
MMA KRS EDEROMB LR LT THET 5.

§ 1. HHEEEBDE KRG

VYU MNERK (KAVHFERN, NSHFERXNLZY) BB BHOBEKRELTES
REFBRATHIN, MUALALBRANLEOLS 2BBLRETH? AR
HRESRINI? REFMEERZ. YU AHITIEBERMEZIROLS
RREBTWMY PSR T E .

(1) vybrruendsERmME

Ichikawa et al.(1976,1971) D B HEHEEHRETHED YU b T 3
BXRMEEMWMY Ahiz, WEHOMbDOREY Y M2k "dressed soliton” &
Hh, ToEBBHE~OREN, MEFA I ERUNAER LR T XEH (secular
term) B EEFHRB3 L BRENT
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(2) x#EHOWH X

Kodama-Taniuti(1978,1979)2’ ik, REZBONBEBMMAHEMX 5T &It &K V.
KEHOV Y P Y@EE (HEK) ~O "# Y2 H" (renornalization) H A ff & iz
B3R UT. WO, © BREMEIE—#R (source) HEBDHBLALKAVE
BRTHIN. HEHWIEOXEHEELSE, O XEHARFEOMD %M
XD WX VHEERTES, 1ROMEHAZZTOLKIVFRBXNE TS 2 —BALKIV
FRERNFXEES., Q@ XEHE VUM ZEIADILPWHET. HED
Y7 MELEXD, HERBWERKIVY Y b Ddress& 3. REOHEEW
Shitli. XOKR MEHESMD > RKVHFBRXPNSH RIS, BE I H
25— BALKAVI BN ELZRNSHFRBRNWRETEDICLE2PSIPIZ U T

(83) normal form analysis —

BUMENOW DA HOFHE & —RIL LT HOH Kodana(1985,1988)%) iz X
Znormal form analysisTH»h D, RBHEZILARIAEZERIZLI> THRHER
1 258K (normal form) i H & B § ¥ normal form analysis& M ifHh T
W, ZOTAFATRAERKALHFERICE T BBirkhoffd /) =)« 7 4 —
LAHHEAMTDHS. Thbbd BENINVIIREBFRD ./ ZHDIVERICE
D THHEDnornal forni HFXHE T DL XS L AHLR+HRMEOSF B %
LieZE#IZ K> THKRAFESD R (normal formXHEHITDTH B,

KIVEBROFREGBRKROE> BB TEX 503

utt+ux+ e Xe'@(u) +e?2X MV (u) +e3X@2(u) =0(e?) (1.1)

XoeP(u)=a1'Pusxt+az®P®uux (a1'P=1, a2®=6; KdV eq.)
XMW (u)=a1Musx+a2uusxtas?uxuext+asPulux

X (u)=a1‘Purx+az'?’u usx.

(FFt., xUHPERTHOLT )
CHEIRDLieZE#: '

u=v -+ e ¢(17(V)+£2(¢(2)+_£_¢(1).v¢(1))(v)+0(£3) (102)



164

¢(1)(V) =al(1)v2x+a2(1)ve+aS(‘)Vx,r_;VdX
¢ (2 (v) =1 vaxFt a2 vvextas P vii+aa®P v

tasP vy [Xvidx+eas'® (vextbvvx)[ivdx

RESDTFHOFBARHFEET., HBo,Ba;WEKEFLTHRE S,

normal form:
vit vt e X (v)+e?2Xa' V" (v)+e3Xa2(v)= O(e*) (1.38)

X (v)=a1‘V98xVIs®(v)
Xe®@(v)=a 12 3xVIa®(v)+pdxRP(v)

Kodana(1988)% it A m#H i L (1.3) oBoXE2HEWE, FEURKERHO
Bl Ta=08%%, I:@, I.0 KVORERTHY. Bxif

12 =4 [P(vex?=10vvs+5vi)dx TH3 RZEKVORFE
DOPRBEEMOTHRERERZRVHLEHRL, R (v) == (2 v vix+ vxVvax
—B8vex®+10vevaxtl0vvs2+5v?) /100 TH 5. |
(1.3) ROX> i AEKMH OMTHR % R iknornal fornd T 5,
(1.3) . a#002Z e D2KRDOEBETCAMITHS. pn=00LER
e D3RDECE TAIRKD & 2D ChonFEANikLax hierarchy2 BBiXh
BERDOARDFTBRIMER 500,

ve(x,t)=2k%sech?k(x—2t) # (1.3) BKATBLR® (vs,)
=0&%Y9, (1.3) WKWV U RNYDOBDOL -V YU MU REFT I EHED» B,
SOV TS (1.2) OWBERRED w it R L

b=

3
u(x,t) = 21215“"11%-”’"“;(:2”5 ech?ig(x-21t) (1.4)
n=1j=

LB,
DRk Fenton® "ninth wave” L MIER DI KXRBEMIBEROL & —3 T 3.
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Fenton(1972)" AW # iz % U T. MK ZIWIES = a /h =W/ KRz & 3
(TR («"*EXToOREM) 2HHAMTRITL, (1.4) XKLALBOEHN
RNExBN-, ZTOMBBERBEFEOMUE (6§ =0.85) OMBHRMBE -T2
CeERUE. (1.4) @e:TORMTSHBH B3R HI 1 Fentond 3 i B
itk dME—3%T 30T, Zhiknornal form analysis® i W T RKBHEE 0
BA~A—BREL L ORBEETRBL T B,

Kodama(1988)%’ i, ¥ 6w (1.3) REDSWT, YU N OHEHREEE .
WM e1, ke (K1>k2) . k3=0 & U. nornal formDREM L ALK
REBZEBMABZIVVY U - NS5 XX —>Dshift Ak, Axke. AkskKRD
7o ZFUTUTORR2HER. O FETHIE R (v) FHEABERZSV
TEH (radiation) ##0%. @ VUMY 1€5>‘5’1~0)shiftﬁR‘2’xﬁP:
WELTEXON., Aki>0. Ak<O (k1> ke2) 23, Tihbd,
WHg KECBRABOBEWEIHAL. HDXOMLFEOBEEHLT 3.
® Axa>0r%%. CHEFHFLOMLIHESERERE L2 EBKT 3.

§ 2. NLSHEKXNDEKEL
NLSHRBRROEBEILSPWVWTH, KVFBRXDEESLRABRLERELEELORT
,b\ B, Kodama-Hasegawa (1987)%’ i& 3tV U b > (optical soliton) OHEKF &2

A&LT

i1qi+Hgxx+ !l gl?2g+ei{ Bigxxx+B2(l qgl?qg)«

+Bsq(l gl?)y} =0 (2.1)
% -, CHhHIEBROLEE (LieZE#HEMiFTh d)

Q=q—-¢i(3B1—+B2)ax—¢e¢i(BB1—2 8RB
—Bs)g Xl g(x’)12dx’ +0O(e?) (2.2)

WwWEoT
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iQt""%‘Qxx'}‘lleQ +€iB!(Qxxx+6|Q|2Qx) =O(£2)

(2.3)
LEERXBIILBPTES, OHFBX (2.3) BRNSHEXLEAUBEBXOH
ﬁfﬁ@ﬁ@'iﬁﬁkﬁiﬁ?%ﬁ’éo
Rl =Nl i
10¢1/0x+Q¢2 =§ ¢
—10¢2/0x—Q¢1=§ ¢ (2.4)
%X D Ao RN R
0 ¢1/0t=Ad1+B¢>
0 ¢o2/3t=Cog1—A¢o (2.5)

r

A=—4ieB1l®—102+21¢B11QI2L++1Q 12
+e 81(QQ"x~ Q" Qx)
B=4ief1QI?+i(Q+21¢B1Qx)L
—1&B1(Qxx+21Q12Q) —+Q«
C=41i¢pBi1Q 2+i(Q"—2i¢B1Q"x)TL
- —1eB1(Qxx+21Q12Q") ++Q"«

k‘(?#i bhBrTde, BEXUELIRBIESRY (compatibility condition)
32¢n/0x0t=02¢,/8tdx (n=1. 2)

. B3¢ (2.3) X + 3f/0t=0 &23%, <chit. (2.3) X%
WlTeEBEFHIP—ELERDIILERT,

s q=Q+ ¢ i(3B1—+PB2) Qx + e 1i(6 B
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—282-8s) QIS1Q(x")12dx’ +0(¢?) (2.6)

ED., QP SqIERETIENTESL, HUEXD, BRNSHFER (2.1) o
MEtEqe(x) IWHTE3Ma(x,t) B ERg-oQWE XY Qel(x) BH L.
HeEY vy v QN T3EAMME (2.4) #MOTQ(x,t) RO, ALK
Qo q3AVBI itk yESh 3.

BB ETOMM: Kodama-Hasegawa(1987)’ WXV U PO FBRE UL TKRD
WOBRNLSS X & HE W,

igi+Htaxx+lgl?g=c¢h (2.7)
=E—i{Bi1gxxxt+Ba{l gli?2q)x+{(Bs+ios)agll ql?)}

COFBRXIIHBIES v %H (retarded Raman effect) &HEEh, BEEM S
ERE~OTIVF—BHERTIHGLHAT (o EMT ZH) SinboTw
BES (2.1) RERZ->TWS, LT NSHEROBERTH ST R
LT ANF—NHORERARAROE > WEEX N3,

i(8/8t)[01 qal?2dx=¢f0(hg'—h*q)dx=0 (2.8)

+i(8/8t)fh(ag'x—a"gx)dx=¢ [L(hg'x+h*gx)dx
=eosf(lal®)?dx—1ie(BatPa)ii(aax—qa ax)lqglidx
| (2.9)
(2.8) BEXRHhDPHEETIEEATHIRINF—PREZIRBZILERT.
(2.9) BEKRABTRAVF —WRK (energy flux) OEAKEFEELET B & 2R
LT3, |
NLSHBRDL -V U FoM:  alx,t) =nscchn(x+xt—0s)
Xexp{—1kx++i(n°=k?)t—10e} % (2.8). (2.9) Iz€A
L. BEW (quasi-stationary) 2EKET DL, YU FDNS A X —E{LBK



168

dn/dt=0. dxk/dt=—(8/15) e o3zn* (2.10)

HoT. YUY ORBREELEWK o:0BERED x RELF S EHRH
» B Chit. BEROBEBEPET (down-shift) ¥ &t ind B,

§ 3. FERBERARSIIAERBETOME
KEBEOHEZEREHICE T I2EEBET (frequency down-shift) DFEMIZD
WT, HPXEZROBRBESERUTHLS ZLIZUT, S TR, MBICHIZIERE
BIcAN, BRLERRIET—~F - EFVEEOTARKE TR CTHBOTH

Ho—DrfEMTI LT 3,

(1) REBETOHN

Lake et al.(1977)® G R HHNOLEWAREIL XV ENHF RS EFWHH XY
HOREL. MEBOTINF—RWBHOTIVF—EONAEL BB L 20
L ZERAFLREBRZIVEUWEIZEHGL2D, WHMERE~OEEHE IR
ERT L, ABEBETERE (breaking) 23 BARBHILERVIEL
Melville(1982) " REH A ZAD L & (KW HIE—IDL &) REFEIY
AR MVOERBERABICTDI I EHBAL =

(2) BHBETORGHIWO R
NLSHBRABHATHNFRIRUBMEREZ S ODDOT, EWARE TR
EANF BB THINHRR ST, BRLTHUEERRESO T, down-
shiftWd W TE R, ( Su(1982)®) — 4. HBIEKEB DE B & H 3 2 Laplace
FRAXERIENICM L LB (steepness) KB LT, HBF 2 (down-shiftL T
bRk R3) HE&L. BEEEIL Tdown-shiftF 3B 8L P3H5, ok
. down-shiftiC RO LS R OELDIETHGREPLBETHAI L ERBL
Tw 3,

(83) Dysthe#X

Dysthe(1979)% ENLSHFBR DB KIE M % 1T VR 2 B =,
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2 l(At+‘£‘Ax)—7i'Axx"' | AIQA_lexx/S"'l %AQ.A.X
+ 31 |A|2Ax—2A¢x|z=ﬂ=o

¢xx+¢‘zz=0 (_h<Z<O)
b:=+w | Al?2, (z=0)
$:=0 | (z=-=h) » (3.1)

HEIOBRRERRD ¢ EHELUMHRMLL A

T At~Axx— A I2A+83i¢ lAT2Ax—2¢ AH(IAI2) =0
(H: HilbertZs#) | (3.2)

1. simplified Dysthe FBR L MIHh 3,
Dysthefﬁﬁicgihé%?ﬁﬁﬁ#ﬁ%f‘XJ D, MPOIEHHBEEEBWET I
LRTEZ, LHALZThR—BELRH0T, CZOBELRERTHIOTHIR
REZY, 2R7 MVEANHRERE ST 3. ERSRAOE 2 ENHE
Wwdown-shift U XS IR X3, BAEBR~O—FHR2ZINVF—-0BBIEH
B T &RV, (Janssen(1983)1°°, Lo & Mei(1985)'1?)

Trulsen-Dysthe(1989)'2’ ¥ Dysthe SRR IC DI E % W Y Afndown-shiftd
HHEEITO - ?BiB@iELﬁSJ:ZFW?EZ@ﬁJ%%%‘?’IE%. (3.2) Koswiz

Hl=1 (S1+8S2) Si=pA (RoORE)

Se=—t'A { (1Al /A)"—=1) h{(l Al —A,)

| (breaking®¥h 5. h ik PEBBEM. r k@ Y LBHK)
ERYMABI LR KV down-shiflt BRI VBB L WAL LE, COX
S, down-shift BB I D-DIRMTEIrOBABELSTOIEBEHERAIE
=y n 35,

(4) 83F—FK -« EFW

Kodama-Hasegawa(1987) E W FBKX (2.7) BV T, c:DHDOFEN
down-shiftiZB#E U Tl & 5, simplified Dysthe 5B (3.2) Itk
HHEHELSML -
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1At—Axx—1AI12A+81i | Al2Ax
—(2¢+ioc) AH(I1AI13%) =0 (3.3)

2E %2, SBT3 EDICFabrikant(1984)' K X hif. MARTORKOE
BBV THARRHESRABEHREATHVS, CCTRERRZEF VL
LT (3.3) WAL, EoRMBMLLTIE—F - EFVERVES.

¥ ko. ki. ke (ki=ke+Ak., ke=ko—Ak) 2623208 %%x
FI
A=Asexp(ikex)+Aiexp(ikix)+Asexp(ikex)+c.c.

% (3.3) AL, Ap=asexpl(ide). Ai=arexp(i¢i).
Ac=acexp(i¢gz) ELE, SHIEBRELHEEBIIHNLT

das/dt—2caasatazs in®—7v(ai2—az?)ae=0 (3.4)

dai/dt+ (e—f)as2assin®+7v{ (as?+2a22)a;
+ag?azcos®d) =0 (8.5)

das/dt+ (a+Blasarsin®—v{ (ae?+2a1?) a:

+ap?aicosd} =0 (3.86)

dd/dt—-2(Ak)2+2cae®— (a+4B)a1?2— (e—4 B)az?

+ { (e—Blav2az/a1+ (a+P)ae’ai/az—4aaraz Jcos®d

'+7{a02(a‘2—a22)/a1a2}sinCD=O (3.7)
{(P=2¢e—d1—¢2, a=1+8¢ke. B=2c¢ Ak, y=0Ak)

223,
BUZWHMEER (8.4)~(3.7) 2V 2L TROLERLELILRT,
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eq.

=2. ai=a2=0.2)

aoe

19 360 4 <

e

(3.4)~(3.7) o¥HMm.

= 1.

PO ER

0)

(b) DystheF®BxX (r=0)

(a) NLSHFBX (B=v

:#ﬂ%‘@ﬂ
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- KHHER)
FEX R, FEEUB

5 1

(d) v =0.5:

HERTELBAEHEELES (0 #0) (+:

X 1.

FE 1| i

ELPOR R

(c) r=0.2:
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O B=r=00HEARUNSHFRBRANFBET D, CorEX1(a) OKREIGDH
HoLRIXIREMFELINFHEINHCHRREL, BRI D, ,
@ vy=0DHE&FDysthe S BATH 3. TOLERHURBIIIENH (KA ®E
> BHEHE) THIN., PEHMUMETERTS (KM1(b) ). JFEMHER
(3.5). (83.8) 5 dai/daz= (a-Blaz/(e+B)ar &2y, &
RNEB/DULT a12=a22(a—-B)/ (a+B) THY, a2>a 23 edh
SHOMTH D
@ r#0. THbb, FREHEVEAMb I LHWRBEIELH FEARE R
Y. down-shift®E I L. EAUBHEIEBI LIt (H1(c)(d) ).
DR (3.3) AifdmEhzXd 2B RIERLBEHDOEFEIZ X D down-
shift BEEC VB2, ZOFRBBHEIZ (3.4)~(3.6) pomrEBEIK
ae’+ar®+az?=const. ERBIDT. LRANF-ZHELIEY. TRANVF—H
WICBEMREEADIHLR>TVWR I LRAERLEW,

§4., BBREEwBIIHEEK
Fabrikant(1984)'®) BB B It B 2 HEOEB L ERRT 2 HFBRLLT
RFOXIRFRREZBRLU /-

igqt++gxx+ 1l gl?ag=nqg+iDul(g) + (Nr+1iN:)(q) (4.1)
ntt—c?nxx=d (!l g 12)xx+Du(nt) (4.2)
CZW, qRERNEBOBOEEEE. nREFAEBOE (%) OFiE% &
KR DiidHABBOBEOWAE (KB TLRE) 2RhDIKBVEHET. DLRE
RBBOBOBE R ZEBEATF. N IEEBIBEA T (Dysthed HikIE
MIHEICHIS) . NiRIIEBREBEAHET (SRRKOBOEELXHRT Z3H) %

F3, Fabrikantif, XS EEAFEBR D2 n 2B ELEXE2KRDOESIE X T,

igqit++qgux+ 1l gl?qg=1i¢R(q) ' (4.3)
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R(q)
= Yegq—17Y19x— Y2 dxx {15 7% 0% o5 )
~ {Biagxxx+B2(l gl2qg)e+Baqg(l ql?))
{BRIEHT D B H (DysthedH) )
- {pol @lt?a—itpi(lal?ax—q?ax’)}
| (WS BT (Landaudl) )
—iqL(l ql2) (e IR (LR OHR) )

Fabrikantid L (1 g 12¢) =s (1l ql12)y WMok, CHhBRERAEBROBED
BRICERTZ2HOTHI BTV,

(4.3) ARESE1-VIU I BOVY Y  RSRI—-DELEHBFHI
EoTkdDB &

dek/dt=%¢n2{yi— (4/5)s n?)
dn/dt=c¢n{27re++127v2— (4/3)pon?) (4.4)
L3, BEEILHFEOBGEOHZROE (4.4) OoEQITE s ZlEpT 5H
DHEBED, CHAPFABEBOBETE2E XD &I B,

§5. AHRPREEVNHEOHTR

AR 2V I M REBOTR,. VI Iy GERB) —<v - E—F) B4
(YVUBMVBH) 0BBBELRAIBTE, RORHRBITHSOERNEDLET
B TE, LIBH. VUSRI AREREA BEARLOBILIND
3., —MIZVYNHEEROEBEIE/AL, YU M RERERLREE®RT
ZRU. REDFAHEBERTEHDH 5, ¥lh, VUM CEHESOBEHE
DRHEETARR LR DB, LUV U N RIEWESRE, VUMY REREKRY
TOEUBAETHY., VIV I RDPSOFHEUTOWMYBONTE 3, el
TR, TOEIUVY N ROBYHOMMEE X B,

MRRARTHIMEE2IZT TV P HFRERE, VY DM2EEKLTEEY
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BEPRREOTERRARRRBEL, NEROFHERLXVIAADERETIE O
Sk, BB RS ENLSF B ®sine-Gordon SRR DWW TIThbR TN B,
BHFATRATOXS R HONH 5.
(a) ISM (HBE®E) KEISEH
MBALEE LA LT IRDERIC X VEEHE (BEA<Y b)) LHALT— X
(HEEARY V) OBHHZ XZHMELEEX., YU Y/HIVRNY U b
O, BEK RE VUI/HBRZEBAVREHIHTI BN
HREKRTHRIZHEKT 2.
(b) direct method
FGBRIET— KH 3V EIEGBENE— FeRD, HE. HEERZDS R
X—i MR B/ THL, FEHOBRBETHIADI XEHE2EETIEED S
Wik W% H (solvability condition) REBNSI XA X —-ELERBT X% 5
X%, COFEBEORCORBHIBRSTRIPAETRAPEHSTHER
TE3., Ldol. O YUY N WHEHORYBOBELY., @ HKESI
EDOPELY, @ YV IV OBEBOERIILHBRLY., REORAW
» B,
(c) REMORHA
BHLIRBFEROE/LEFRB T Snodified conservation lawk AL T, /¥
AR—DELERD B,
(b). (c) OFERTREARCEL R CHHEATITHBH, HHINY U
FOHEARAOMO RORERTH S, i (b) TRAMEELEETOK
HRABKXOMPBPULETH D,
MM HF BN UERAESERMEERTOB . BHENORIER
THLDEBEBLILNTES, YU OBROFHHRNY U R o st
FEEUOBROMOES CLATES,  T0OXS RMRAONE LTI RT
(1) ¥HABEESSEHHE (Karpnan(1979) 72 &190)
BHER (u) 2 bOHBR:

ut=8 (u) +¢R (u) : (5.1)
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%ﬁﬁ?%ﬁf%b

iLie+ [L. Al =1¢R (L 1 : Poissonf&il) | (5.2)
L33,

B A e e

L{u(x,t))¢(x,t)=2(t)¢(x,t) | (5.3)
*E i BAHOBRMNBR DI % p1+iA¢g=0 (5.4)

L¥3, CorE (5.2). (5.3) &9
(L=2)(¢1+iA¢) =21¢—eR¢ (5.5)

(¢: RBEHEAY MV L' £#/WETFLTBL L G=21"¢)
(5.5) OWMBDICHBEEXRY b EHTTHELT I, EBHFHEOBME(L

da/dt=¢ [T (x)R{u(xN¢(x)dx/ 2% (x)¢(x)dx (5.6)

/3%,  (5.5) i (5.3) oEABMBERATIE., AREBAT— %0
BN RDIREMLLILRTES, 20 THEGMUM (5.3) B &
CEEFEKOBMBREOR (5.4) Xe=00BELALBRTEL Sh, Ml
RIAZ—ORMRBOZDIREY e WERFLTREDZLWEBLEZY. 0
Crit. BBOEMBALT MBI T LR X R B,

(2) NLSHRK o R

WEALHNHHOMB 2T ENSHFER

iqitgqxx+2 1l ql2q=—1i (71—72qxw+§sne)cp(iwnt))
(ri. 72 @a>0) (5.7)
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¥ Nozaki-Bekki(1984)19 R ¥ir XV WMV Bbh i,
1vVY PRI '

gs=27sech(27x)exp(-2i0c—-—i=m/2)
(n. a: YUIY 53X %—) (5.8)

TEx6h, BEBOLE: n=—%. do/dt=—-2172 23,

1 ROEH I & 3L
d77/dt=—2‘)’173_'8')’2773/3+§‘:£nsin(wnt+20)}
do/dt==-21n2 (5.9)
T il X B,

B4 h (n=1) oB4a. (5.9) OF7 VS I X—REESADOH LR S,
VUL ORBR—ERESE, MERADORMLAMTS "HEY Y L
LB,

ANBFEBROEDERNE 2D (n22) BAWRT M52 ¥ —RAMREL
BB, APOEWe DWAIRKD AMBLIEEERS LATABT 57
X — %A B, |

BB RS X H— B MAT BV U b L EHOME S RBTER <R Y,
SMOEMEEWT 5 L KABBIc B, Nozaki (1985)'5) W, 1 I it & 0
HEAM L AMABETREL I ARMMN AR TEHEORECREREH 02
PYVU LN HEEMAR2T B LEEL VIIINECREBRBHO2ROMEAR %
HTEREALE O, PHABCESCHBEMICX>T. YU b2 EH#
EEHO2ROMERBERTR (YU FVRE. YU UM BREEENK
WHEIREEERSBR) 282, BN HOHETE, VY M LEHO 2RO
MEEAIE>THFARE LB L EkRLE. %5 COMBARST M
DEBOBZTORMAFBR (5.7) OBEMLBEGIL—BT DL & 5H
U, AUBMEOAEIS A AN EIBBEXBRARATEMMIRRT L
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DOHREERZRL .
HAPBBLEDLuDR (5.7) BIEEIROIDAIRLRY, THRUITERK -
WHERVET VY VMBI BOMEI RSN D, XORMBLEBEVY b
YHHEBRPELSEZ U RN ERHHICILR AT ARTRDS. OKIRBE
i I B B A R R
(8) sine—GordonFBBIXDEH
Bishop® (1986)'9’ ik sine-Gordon(SG) HBRWX DWTHMRBZMR 2T o /-,

pri—¢xx+sinog=¢c(—edt+TCsinwt)e (0<e<€l) (5.10)

(5.10) OoBEMiIZ e TOMRIZHENY., AUH BEUHR ITANLEBZ
ATH MW Hcoherent RHEPR OGN, AAFADLETE X EMHE XM
BTCABOEREE— FTHEUTBTHDI L ERUE.  Bishopbid. ##HEL
HOBEICX>T, YU by (kink, anti-kink, breather) & g4 (radiation)
EHETIEAMOMBRELTES, (5.10) OHMOEMOK, HFAOHE
THYABOEBRELE—-FIEHNTIERARTHABTEDIZLERL I

(4) FE/BART M VBB

| WHABEOEHOME UT, EBEBART MW (nonlinear spectral
diagnostics) MY LI TH<., TITH, EAMMEOER REFER)
DEEBFIZKRSBRNZ LB AERE, Thbbh, HRILETERITFE2ITVES
E%EKDBZ Liz&KDkink, breather, radiationZ#M L. THh SOWHMEL %
ALKV ADOE (dynanics) ORBEW Sz U, HUEL FHRIY
Z (AAR) OHUEETZDOTH 3. ‘

WAt ORMEL ¢ (x,t) BEXShL %, SCHERRHTIHRALEKD
EIR=R iR g ‘

0-1\d i (01 1 e 0 10 N
“10)??'*I(ldw‘+¢”+16x(oeﬁy"kul)]¢“o

¢(x; 2) : EBFHY (56.11)
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%%, (Forest-McLaughlin(1882)!17)

(5.11) WBHFACHBRBEMRMETHY., ChEMIIEEME (A F
WHERD ¢(2,t) . A: HHEK) XBSh3. EEEMBEORR (RETR
R) (5.11) @BBHEHICKS RV LIS, BBUOHEL ¢ (x,t) 25 % T,
(5.11) 2MIERARY FVERo(A,t) BBSR I,

KB (5.10) RoOBMEROME ¢ (x,t) KV, (5.11) oa
7 MVEBEBREMICRITLTS (A, t) 2R, BHREFMLOHBHELL H
A OB FRUEEXRZIEREY. ¥4 FI vy A0BEEHEXH

D L Bishopo W k2o TiThh* &) R RBEHAK RO EAX2, M3t T

‘2

o
K2, SGHEX! ¢1t—¢xx+sind=rsinwt—c¢c¢: OHEM

(e =0.2, ©=0.8) (a) AMWRE (y=0.8)
(b) HAXWRE (v =1.0)



180

1-00 b (a) 1.00 b ( b )
. 0.75 : ‘ 0.75 -
’ ‘ 'Y . . PS ° . E'.. .o:::.
0-50 1 . 1] b . P 0.50 1° o .'.'. ..o.o.-"
' . s A N K X ..‘ .
| 3 ° ) P .
02 R e 0232 ... SN, S I
500 § | 55 § . )
' 600 ] . : : 600 -_. [ .‘ . ..“'.O ., .l'o. '. '..
) xoe : ’o. .'.‘. . X‘ ",
* o} xx . ’ * o9 O.Q >:’- .
o P ° 30 R 4 x ® e N .
30 . . "'.o . ven, X»O?z&x&’x . .‘Xx
¢ *, L . X¢ X, X ¢ =
. . * »(‘ )
. X Xy x X X
0‘0 w X X x X Cox XXx X 00 ., M, 2 \
1780.0 1785.0 . - 1790.0 800.0 805.0 81C.0 8150 6200
' ‘TIME TIME

B3, JFEBEARY M VAR (BEHOBHRE) (e : kink, breather
x . radiation ) (a) MM (r=0.89) (b)) HA AW (v =1.0)
WNTHhHOEEHABMOE— FKPEBRITAICLIIAER.

§ 6. BbhHi
TRAFBROTIGENS XCHEMBOMMD ™ < D Aic ™ THRAT & 1,
TOXS MBSO TERAEREN BT ERTHI LR AN B, VY
FNoAEBRXOBREPDSI BDHD2H0 (X, HRNLSHFRER) . HWAE
BIWKOTRIZBENHZH. CHRIEGBEB IS I IARBETOMEL
OUEPSLEBLE X ShEOT, THAMEHET 5HRHR X0 3R N
HBLBEbhB, Eh URICECROBHOMBTHEBRALKETLE
BEMSESTH D, UhURRo, MBSEMNERKTIC RS L TR
RPhZuY, REMELLUTHERAEREXZVHELS Y., Chbditl

THESNZERE L B35BT LITR 3,



181

Bl BEREVE-ST. TOHBBERELOE. AHBKETOMEREKE
PFBRXLOMEISIMY LW KEHROLEH. REOREBBRIEHT
BB EHOMBLLTERREFLR TS,

1)

2)

3)

4)
5)

6)

7)
8)
9)
10)
11)
12)

o = =g

=< = v = =X =
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