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1. B nocneAH~e roA~ 4aCT~~enOA06H~e aos6ymAeH~R, on~cwaaeM~e 
con~TOHH~M~ peweH~RM~ Hen~He~H~X A~¢¢epeH~~anbHWX ypaaHeH~~. 
cTan~ w~poKo ~cnonb30BaTbCR B paan~4H~X ¢~3~4eCK~x np~nomeH~RX. 
JloKan~30BaHHbiB B npOCTpaHCTBBHHO-BpeMeHHO~ o6naCT~ (x,t)- ~(V), 
xapaKTep~ayeM~e Maceo~ ~ 3Hepr~e~ M(v) , E(v) I v - cKopocTb co
nHTOHa/, A(v), M(v), E(v) onpeAenR~TCR napaMeTpaMH raM~nbTOH~a
Ha. 3T~ aoa6ymAeH~FI MoryT onpeAen~Tb aecbMa HeTp~al-!anbHoe noae
ABHHe paBHOBBCH~X H, B OC06BHHOCTH, AHHaMH4BCKHX XapaKTepl-!CTHK 
KBa3~0AHOMepHbiX C~CTBM B HBKOTOpO~ o6naCTH TeMnepaTyp. 

npoaHan~3HpyeM B 3TO~ CBF13H nOBBABHHB ABamA~ AH¢¢epeH~~anb
HOrO ce4eH~FI a~(~w), onpeAenReMoro B rasoaoM npH6n~meH~~ o6w4-

HbiM o6pa30M 

a (q,u.d• b 2 JC N S1(q,w), q .. k'-k, w• E'- E, 
8 k 8 

/1/ 

b - AnHHa pacceFIH~R, N,. - cpeAHee 4Hcno con~ TO HOB, S 1 ( q,w)- AH
HaM~4eCKH~ CTpyKTYPH~~ ¢aKTOp OTABnbHOrO pacce~BaTenR 

1 i(qx-wt) 
S

1
(q.w)-- ffdxdt S 1(x,t)e 

(2rr)2 

3aMeTI-1M, 4TO S 
1
(x,t) CTpOHTCR Ha COnHTOHHbiX peWeH~RX 

<ll(x,t/x
0

,p,00 ),.<lJ(x,t), <ll(O,O/x0 ,p,00 ), 

/2/ 

( x
0 

• Po • 0 
0

) - Ha4anbHOe nonomeHHe, HMnynbc 1-1 ¢as a, no KOTopwM 
HB06XOAHMO npoBeCTH ycpeAHBHHB, Bblpa>KaeTCFI Sl (xt) CnBAY~ll\HM o6-
pa30M I l/: 

1 
L 2rr dO -~E(pl 

S
1 

(x,t) • -- f dx 0 f - 0- f dp e <ll (x,t) ·<IJ(O,O), 
Z 1 h -L 0 2rr 131 

1 L -~E(p) 2L -~E(p) 
- f dxo f dp e - - f dp e 
h -L h 

z I 

¢opMyna /3/ o6o6lllaeT npOCTOTW 6yAeM paCCMaT-

pHBaTb cny4aM, KOrAa 

l-~Ae~ pa6oTbl/ 2/. AnFI 

1 
2rr 

-.r f cto0 r ... l - 1. 
Grr 0 

YcpeAHBH~e no 00 CYll\BCT-

BBHHO AnFI 6~0HOB H npHBOAHT K HHTepeCH~M MOAH¢HKa~HFIM nOBBABH~R 
S

1 
(q,w)/ 3/, HO nonHOCTbiO yKJlaHbiBaeTCFI B pa3B~1TYIO HHme Ofill\Y~ cxeMy. 

noAcTaanFIR /3/ a /2/, y4HTb1BaR xapaKTepHyiO aaaHCI-IMOCTb conHTOH-

~ X-Vt+XO 
HbiX peweH~~ OT ( -----) Mv) 

nocne 04eH~AHbiX 

0 ,· bf.[!;ljH ., f.,,: 
r~ .. ::J<. i}~··~· 

aaMeH nepeMeHHbiX 

1 



(X+Xo)=~L'l(v), vt= r(L'l(v)), a aaTeM R ~ ~;~, p=~-r, HeC110>KHO Bbl

n011HHTb HHTerpHpOBaHHR noR 1-1 p, a 3aTeM ~no x0 ,p/V. 3TO AaeT 

OKOH4aTe11bHO 

'( ) L'l2( ) {3E(v ) 
S

1
(q,w) = P vo vo f(ql'l(v 0 ))f(-ql'l(v0 ))e- 0 

2rrqZ1 h 141 

f (A) r <IJ (p) ei'Ap dp, v
0
=wlq. 

<l>opMyml I 411-1 I 1 I, AOn011HeHHble pet.~enToM Bb\4HC11eHIMl N s I eM. HH>Kel, 
pew a lOT : 3aAa4y HaXO>KAeHHR 0"8 ( Q,lt.l) • noA4epKHeM, 4TO Mbl o60W11H 
rpOM03AKYIQ 3aACI4Y Bbi4HCileHHR 8 l (x,t) - nyTb, no KOTOPOMY nOW11H 

6 I 2 4...:.7 I n ~ B pa OTaX ' · PH 3TOM B npouecce B~4HC11eHHH npHXOAH110Cb no-
CTY11HpOBaTb Ha11H4He HeKOTOPbiX Ma11b1X napaMeTpOB ( V .<<Co , p .<<Po, 

f3 E s >> 1 1-1 T. n. I. 

2. MHorHe cosepweHHO pa311H4H~e no csoe~ $M3M4ecKo~ cnet.~M<I>H
Ke MOAe11bH~e CHCTeM~ TeOpHM KOHAeHCMpOBaHHOro COCTORHMR OnMC~-

BaiOTCR raMH11bTOHHaHOM BMAa 

1 · 2 c
2 

2 H=~Aa0 ~ (-<fl. +~r<IJ.+1 -<IJ.],+w02 V(<l>.)). 
1 2 1 2 2 1 1 I 

ao 

151 

B 151 <l>i (t) - peanbHOe OAHOKOMnOHeHTHoe 6e3pa3MepHoe none s y3-
ne "i" , CO , w O - xapaKTepHble napaMeTpbl pa3MepHOCTH CKOpOCTH 

,r. 

I 
{ . 
. , 

1-1 4aCTOT~, a 0 - nocTORHHaR peweTKH, A- KOHCTaHTa, 3aAaiO~aR 

3HepreTH4eCKH~ MaCWTa6 pa3MepHOCTM I3HeprMR•IA11HHar
1 

• lspeMRI+
2 I= 

= IMacca • A11HHal. B 151 Ha11HLIO KOM6HHat.~MR 11 KHHeTH4ecKoro" M "rpa
AHeHTHoro" cnaraeMbiX c noTeHt.~HanoM V('<lli) noKanbHoro TMna. nepe-. 
4eHb HaM6011ee ynoTpe6MTe11bHbiX V('<IJi) AaH s/8/.B KOHTHHya11bHOM npH- '1 
6111-1>KeHHH (d. c 0 I cu o>> a0 ) MMeeM AM$(jlepeHt.~Ma11bHoe ypasHeHHe A11R 1 ~ 
<IJ (x,t) ; 

dV 2 2 
•<IJ - co<flxx = -w 0 

dW 
16i 

BHA ypasHeHHR 161 AHKTyeT nepexoA K nepeMeHHO~ (x- vt), 4TO no-
3B011ReT Ha~TM 4aCTHOe peWeHMe B BMAe 31111MnTM4eCKOrO HHTerpana, 
3aBHCR~ee OT HeKOTOpO~ KOHCTaHTbl. C ero nOMO~biO MO>KHO nOCTpOMTb 

se11H4HH~ THna 11MMny11bca'' M "Mace~" 

2 
p- M 

8 
vy (v), E (v). E 8 y(v)- M 8 c0 y(v), 

171 
2 00 

M s • 2A a f V [ <1J (x,t)) dx, 
2 

y- (1- v ) -112 "?' . 
0 

2 

\ 
I 
! 

j,, 

' . 

. I 

6yAeM C4HTaTb, 4TQ 3TM peweHMR 1-1 OnHC~BaiOT 4aCTHllen6A06H~e B03-
6y>KAeHHR IKHHKH, aHTHKHHKH 1-1 6HOHWI. npOH111110CTp~pyeM 3AeCb MC
n011b30BaHHe 141 Ha npHMepe KMHKOBbiX peweH~~ ·sq -ypaBHeHMR, A11R 

KOToporo V (<IJ) .. 1-cos<IJ. B 3TOM c11y4ae 

M s• 8Aw0 c01, p' (v) ,. M s y 3 (v), E s .. 8~Aw0 c0 , 

2 X-Vt+ X 
Cos<IJ (x,t). 1 - 2·sech [ O ) , 

6 (v) 

d 
L'l(v) • Y (v)' 

.Z 1 • i-f dp e-f3E(p) 
64L~Awo 

h 
K1 ({3 Es), 

181 

• 
rAe Kt (z) - C!JYHKLIHR MaKAOHa11bAa, z-f3E 8 • 06bi4Ho

14-
71

ctJM3H4ecKyiO Ci-1-
Tyalll-110 He06XOAHMO OnMC~BaTb B TepM!-1HaX (jlypbe-o6pa3a OT npOI-13Be-

AeHH~ ' 

Cos <IJ (x,t) Cos <IJ (0,0), Sin <IJ (x,t) Sin <IJ(O,O), 

OHM OI)PeAeilRIOT TaK Ha3biBaeMyiO nonepe4HYIO 1-1 npOA011bHYIO 8~ , S"l 
4aCTI-1 $OpM$aKTOpOB. <l>1<1ryp1<1py10~aR B 141·<1J(p), C11eAOBaTe11bHO, eCTb 
111<160 2·sech2p, 111-160 2·s!r-1p·sech2p, COOTBeTCTBeHHO IMbl Bblni-1CbiBaeM 

111<1Wb BK11aA conHTOHHO~ MOAbll. A11R f(A) 1-13 151 HMeeM 

'A ~(A)- 2[ ·sech2 pe
1 

Pdp 

f (A) - 2 I 
" 

4AIT 

AIT 
·sh-

2 
~ 

ch 1.!. 
2 

~(qtl(v0 ))• 8x_ 
· ·shx ' 

f"(q6(v
0
)). Six, 

chx 
x-~ 

2y(v0) 

C y4eTOM 181 1-1 191 nony4aeM A11R S~(q,w) , v • .L, • BblpameHHR 

191 

-2 
S.L _g_ ·sh x, 

1 • 2L 
• p -2 

S 1 .. - ch X, 
8 

2 -1 _, c0 x e 
1101 

2L 

B TOM C11y4ae loH AOCTaT04HO 06b14eHI, KOrAa B (] 
11
(q,QJ) ABIOT BKJlBA 

M ·g~ , M S~ , Mbl MMeeM CJleAYIO~YIO o6~y10 <I>OPMYilY AJlR aa(q,w): 

(J (q,w)- b2 .ls: p n h>h-2 x + ch- 2x). 1111 
" k 

3 
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3AeCb n-Ns/2L - paBHOBeCHaH nnOTHOCTb COm1TOHOB /no /3/ Mbl 6pa

nl1 AnVIHY (2L)J HapHAY c o6wVIpHbiM KpyroM 3aAa4, C80AHU\VIXCH K ra-

MVInbTOHVIaHy /7/, VI npVI d»'ao - K ypasHeHVIIO /8/ C·V(<l>)-1-Cos<t>, 

ynOMHHeM VI 3aAa4y 0 .[\HK/9/ /: Mbl npVIXOAVIM K ypa8HeHVIIO'SG C A .. Ja01 , 

cJ-k aiJ""l, w2 .. V0 J-1, rAe J- npV18eAeHHblill MOMeHT VIHePL\VIVI OC-

H08aHVI.A /J::/21h-320/·10- 38 r.cM 2/, k- KPYTVInbHaH>KeCTKOCTb 

y4aCTK08 nonVInenTVIAHOil! cnVIpanVI I k:: /0,2 +2/· 1 o- 11 3pr, Vo :: 1 (}1'3pr. 

COOTHOWeHVIe d>> a0( Jk >>JV0 ) AnH .[\HK npeKpaCHO 8blnOnHHeTCJ'I. 

3. EcnVI ypa8HeHVIe /6/ onVIcwsaeT, TaK cKa3aTb, ''penHTVIBVICT

CKVIe" MOAenVI 8 TeOpVIVI KOHAeHCVIpOBaHHOro COCTO.RHVI.A, TO 8 BeCbMa 

WVIPOKOM nnaHe CVICTeM wpeAVIHrep08CKVIe aMnnVITYAW COCTO.RHVIJ'I nOA4VI

H.AIOTCH ypa8HeHVIIO 
~ 

i'TI¢ "" a¢ - b¢xx -cl ¢1
2 

¢. /12/ 

K TaKVIM MOAenHM OTHOCHTCH, HanpVIMep, MOAenb nonHpoHa XonbcTe~

Ha/10~ 3KCVIT0Hbl 6onbWO~ nnOTHOCTVI /11/, c)>eppOMarHeTVIK re~3eH6epra 
npVI y4eTe CnVIH-c)>OHOHHOro B3aVIMOAe~CT8VIJ'I/12~MOneKyn.ApHWe KpVICTan

nW C HOpManbHWM 83aVIMOAe~CT8VIeM npVI Y4eTe 3KCVITOH-c)>OHOHHOrO 

83aVIMOAe~cT8VIH c Mana~ nnoTHOCTbiO 3KCVITOH08/ll~VI MHOrVIe APYrVIe. 

'napaMetpw a , b , c 8wpa>KaiOTCH 4epe3 napaMeTpw raMVInbTOHVIaHa VI 

npVI b > 0 , c >'0 I anbTepHaTVIBHo b .<0 , c .<0 I OAHoconVITOHHOe HOpMV1po-

8aHHoe peweHVIe VIMeeT 8VIA 

¢ (x,t) = ( ~)1/2 
2!1 

exp (ikx- iw t + i e 0) 

( 
x- vt + x0 ch --,-!1-_..;;,_ 

iiw 1i2v2 a0c 
a+ 4b- 4!1 ' tl = 4b/ a0c, 

/13/ 

rAe Xo , e0 - Ha4anbHWe aMnnVITYAa VI c)>a3a, ao - noCTOJ'IHHaH pe

weTKVI, v- cKopocTb orVI6aiOIJ.le~. PacC4VITaHHwe c nOMOIJ.lbiO /13/ 3Hep

rVIH VI v.Mnynbc conVITOHa 8cerAa AaiOTCH c)>opMynaMVI 8VIAa 

2 
ffi 8 V 

E 8 =Eo+-
2
--, p=m 8 v, 

t2 
ffis= ~· /14/ 

PeweHVIR npv, b >'0 , c.< 0 /anbTepHaTV18HO b.<O , c> 0 / OT8e4aiOT 11 KVIHKaM" ,, 

VIX Ti'ii<>Ke MO>KHO TpaKT08aTb KaK 80nHOBble c)>yHKL\VIVI COOT8eTCT8YIOU\VIX 

B036Y>KAeHVI~, HO MW orpaHVI4VIMCR cny4aeM /13/. 

KaK npa8VIno, Hac VIHTepecyiOT xapaKTepVICTVIKVI 4acTVIL\, onpeAenRe

Mble ycpeAHeHVIeM senVI4VIH TVIna ¢*(x,t) ¢ (x,t) ¢* (0) ¢ (0) /12/. TaKVIM 

o6pa3oM 

4 

a0 -2 
<I> (p) =-Ch p 

2!1 

J: 
J.l, 
f ~ 

. 
I· 
f,,.' 

{J·~-
'1 

~-: 

i.\p Arra 0 
ao J ~- dp .. .\ • 

f(A)= M -ch2p tl·sh-f-

.Zl= ~ 
h 

-f3Eo( 2 e)I/2 e rrm 8 
• 

1-13 I 15/ VI I 4/ VI Me eM AnR 'S ( q,w) 

2a0 x 
f(qtl) = f(-qtl) = ----~ 

tl·sh x 

X= rr~tl 
2 

- a 2 2m I/2 x 2 
S( q,w) = n _Q_ ( ___,.,_) (--) e 

2-~(~) - 2e q 

q rr3 e ·sh X 

/15/ 

/16/ 

4TO R8nReTCR, no-Cyll\eCTBy, HepenHTV18VICTCKMM aHanoroM 'SL(~w )(1~. 

3aMeTVIM, 4TO AnR c)>l131o14ecKI1 COAep>KaTenbHbiX MOAene~ Xa66ap-

Aa I 13/ v. MOAenl-1 a -cn11panV1 Mbl npi1XOAVIM K CI1CTeMe ypa8HeHI1~ Tl1na 

/14/ •• COOT8eTCTBYIOIJ.ll1e OAHOCOnVITOHHWe peweH11J'I 3TVIX CI1CTeM MO>KHO 

paCCMaTplo1BaTb KaK wpeA1o1Hrep08CKio1e aMnni1TYAW 4aCTI1l.\enoA06HWX 

B036Y>KAeHio1~ CMeCI1 ra30B, .[\nR a· -cn11pan1o1 Mbl VIMeeM TpeXKOMnOHeHT

HYIO CMeCb, Ka>KAaH KOMnOHeHTa KOTOpO~ Oni1CW8aeTCH aMnni1TYAO~ Tl1-

na /13/. B MOAenl1 Xa66apAa 803Hio1KaeT 8eCbMa VIHTepecHaH Clo1Tya

l.\11H: Hanl-11.\0 CMeCb B036Y>KAeHI1~ 11 C npVITH>KeH11eM11 11 110TTanKI1BaHI1eM 11
• 

l-1 AnH 3TVIX MOAene~ MO>KHO 6b1no 6bl pa3BI1Tb MeTOAHKY pac4eTa S(q,w), 

noA06HYIO swweo4ep4eHHo~. 

npeAnO>KeHHbl~ nOAXOA n0380nHeT paCC4VITaTb 'S(q, w) AnH OAHOMep

HOro aHI130TponHoro c)>eppoMarHeTI1Ka TVIna "JlerKaH ocb", oni1Cb1Bae-

MOra raMI1nbTOHI1aHOM 

1i s t = J (S X s ~~) + !A (S X~) (S. ~) , /17/ 

n - eAio1HI14Hbl~ 8eKTOp BAOnb OCI-1, J >. 0 , !A > 0. Mbl He y41o1Tbl8aeM 

B3ai1MOAe~CTBI1R C KOne6aHio1HMI1 peweTKI1 /XOTJ'I 3TO 11 MO>KHO CAenaTb/. 

B 3TOM cMbiCne 4aCTI1l.\enoA06Hble Bo36Y>KAeHI1H, oni1Cbl8aeMble coni1TOH

Hb1Mio1 peweHio1HMI1 I 17 I, HBnRIOTCH 11 411CTO MarH11THbiMI1 11 conlo1TOHaMI1. 

Bocnonb30BaBWio1Cb R8HWM 81o1AOM 3TVIX peWeHI1~, nony4eHHWX B pa6o

Te/15/, OTM8TI1M, KCTaTVI, 4TO, KaK 1o1 ypasHeHI1H SQ 1183, /17/R8nReT

CR nonHOCTbiO VIHTerpl1pyeMWM, - nocne AOBOnbHO An11HHWX 8WKnaAOK/l/ 

nony4aeM 
2 1TW m * 

2n 
2 ·sh-

-a Sin n ... 
e 2Po q 

S(q,w) = n s 
r:; Poao no ) 2 

VJ --- (----
•Aa/2 2rrq . h qtl(vo> 

------· 
-:-a/~0 ( ~) ' s 2 

8S2 h 2 m(J no 2n ii 2 

a=---- m* = ---·sh- m* = --
a2m* e ' n 2 no ' 0 2SJa 2 

p = 
0 

0 n 0 

4s ( J )1/2 "( ) ( !A )I/2 (l .8. 2 
n= - ,L\V =-- +Ill 

o ~A o J 
hS 

ao 

/18/ 

n 
* th-

r:w m n /· 2 n ) no 
-- sh---. 

2po q no ao 
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10 (z) - ~YHK4~H 6eccenH Hyneeoro nopHAKa, n - 4~cno MarHOHoe, 
CBH3~HH~X B,COJl~TOHHOA MOAe, m: MOmHO TpaKTOBaTb KaK Macey 3TO
ro CBH3aHHOro COCTOHH~H. B 4aCTHOM CJly4ae 17UJ m ri .<< 2p O q 
~ a>> 1(n.;:;_n 0 ) np~XOA~M K ~HTeHC~BHOCTVI KBa3VIynpyroA KOMnOHeHTbl 
rayccoecKoi-o TVIna/7/.~opMyna /19/ cnpaBeAnVI.Ba AJlH n106oro n. 

4. AnH VICnonbaoeaHVIH nony4eHHbiX BbiWe BblpameHVIA 'S(qoUJ) npVI aHa
JlV13e 3KcnepVIMeHTaJlbH~X AaHH~X no pacceH~VIIO Hei1TpOHOB KBa3VIOAHO
MepHbiMVI CVICTeMaMVI He06XOAHM HBHbiA BVIA ns"'Ns /2L. HaM npeACTaBJlH
eTCH, 4TO npo~e ecero npo4eAYPY B~4VICneHVIH i 5 /VI APYrVIx paeHo
eecH~x BeJlVI4VIH/ C~OPMYJlVIPOBaTb Ha Hj~Ke BBeAeHVIH 3~~eKTVIBHOrO 
raMVIJlbTOHVIaHa B MOAeJlVI OAHOMepHOrO peweT04HOrO raaa. 3TO HBJlH
eTC~,nO cy~ecTey, nocneAOBaTenbHbiM pa3BVITVIeM VIAeVI pa6oTbl/16/. 

Paao6beM Hawy OAHOMepHyio CVICTeMy Ha N H4eeK paaMepoM ~ 

I I.- N~- Mbl 3AeCb 6yAeM paccMaTpVIBaTb O.<x.<L I. KamAaH H4eAKa 
MomeT 6~Tb n~-t6o aaHHTa conVITOHOM, n~-t6o ~~~Ta. B TaKoM cnyyae 
onepaTop N s•r n r.-rAe n r-0,1, 11 C4VITaeT 11 COJlVITOH~. CpeAHee 4VICJ10 
COJlHTOHOB VI n

8
, ~HrypVIpyiO~ee B~We, AaeTCH ~OpMynaMVI 

Ns 
"'"'L 

<n> 
·-x-· N

8
-<!.n 1>·- N<n>, /19/ lls• 

rAe ycpeAHeH~e BeAeTCR no HeKOTOpOMY 3~~eKTVIBHOMy raMVIJlbTOHVIa
Hy. B opTOAOKcanbHOM noAXOAe OAHOKOMnoHeHTHoro VIAeanbHoro pe-
weT04Horo raaal~l · 

j (T) e f31l 

1 + j(T) e f31l 
.<n>· • - j (T) ' /20/ 

rAe Mbl ~CnOJlb3yeM KaHOH~4eCKHi1 aHCaM6Jlb ( /l .0), a j(T) - 11 HeKOH
~Hrypa4HOHHaH11 4aCTb CTa.TCyMMbl, OnHCbiBaiO~eA ABHmeHHe 4aCTH4bl 
B H4ei1Ke fl: 

IS. 
j (T) • ...!. f- dx

0 
f e-{3E(pl dp- ~ f e-{3E(pldp. 

' h 0 h 
/21/ 

·OTMeTHM, 4TO a 3TOM cnyYae ~HrypHPYKl~ee Bblwe OTHoweHHe N 
8
/Z 1 

N.<n>· -I 
paBHO N 8 /.Z1 • • ~ . 

L j (T) 

3~~eKTHBHbiH raMHJlbTOHHaH 3an~WeTCH B BHAe 

-1 "<' H 1 • -{3 ln j(T) k n 1 • f /22/ 

ECJlH M~ XOTHM y4eCTb pe3yJlbTaT~, nony4eHHble B paMKaX MeTOAa 
transfer-matrix, TO 3~~eKT~BHbiH raMHJlbTOHHaH BblrJlHAHT CJ16AYIO~HM 
o6pa3QM: 

6 

H 2 -r!.n 1 , 
f 

r.-() ln(~)+U h , 

d 
j 

~-
f I :I 

( ' 

'I 

(
''\ 
I 

~I 

~ 1 :) 
l. .. 

U. E s- Oa·- e ln,Btw
0 

, 2Es J3Es K (,BE s), 
-- 1 ll- co /23/ 

Mbl BblnHc;biBaeM H2 AnR MOAeneH TVIna Sin-Gordan(!l> 4 , Sin 1> H T.n.). 
"3axeaT 11 rOJlACTOYHOBCKOA MO,Qbl (w .. O) VI CBH3biBaHVI6 MOA C 0.<w.<w

0
, 

onVICbiBaeMble cnaraeMbiM (-Oa·-·{31iw 0 ), a TaKme co6cTBeHHaH 3HeprVIH 
conHTOHa E s cyMMVIPYIOTCH cnaraeMbiM U, a \11 KVIHeTV14ecKaH 11 3HeprVIH -
nepB~M cnaraeM~M B r. 0Ha, B AYXe VIAeAIBI, Ha paBHbiX npaeax BXO~ 
AVIT B H n IAJlH so MOAeJlVI b,. 2 ' a-ln 2 ; b .. 1 'a- 2/3 - AJlH MOAeJlVI 
1> 4 CM I I I. npV16nHmeHVIe 1161 nony4aeTCH Ha 6aae raMVIJlbTOHVIaHa 

Ho ,. E s !. n f - e ln j (T) Ns ' /24/ 

;r. e. JlHWb 11 3HeprVIH nOKOH 11 COJ1VITOH8 CBH3biBaeTCH C BKJlaAOM B pe
WeT04HyiO 4aCTb raMVIJlbTOHVIaHa. ~OpMyJl~ /22/-/24/ 003BOJ1HIOT pac
C4VIT8Tb BCe paBHOBeCHble BeJlV14VIHbl HAeaJlbHOrO ra3a COJlVITOHOB ~ 

nOJlHOCTbiO pewaiOT 3aAa4y Bbi4HCJleHVIH 'S( q,w). 
3aMeTHM B 3aKJ1104eHHe, 4TO npVI H3BeCTHOH CMeJlOCTVI MOmHO nOATH 

B 3TOM HanpaeneHHH VI AaJlbwellf. nona raH, 4TO B38VIMOA6i1CTBYIOT JlVIWb 
6nVImaHWVIe COJlVITOHbl, MOmHO OnVIC8Tb 3Ty CVICTeMy raMVIJlbTOHV18Ha 
113~Hra: 

H ,. E0 + v !. h 1 - ~ !. n f n g , 
f f.g. 

/25/ 

rAe (f,g) - 6nVImai1wVIe COCeAVI, £ - napaMeTp B3aVIMOA6i1CTBHH 6nVI
maAWVIX COCeAeH. C raMVIJlbTOHVIaHOM /25/ MOryT 6b1Tb T04HO Bbi4HCJle
Hbl ace KoppenH4VIOHHble ~YHK4.VIVI .< U n i >< 18AnH £, cKameM, e CVICTeMe 
K~HKOB VI aHTVIKVIHKOB, cy~ecTBYIOT 1 KOHKpeTH~e BblpameHHR. Bee 3TO 
n03 BOJlVIT y4eCTb KOppeJlH4VIOHHble 3~eKTbl, BepOHTHOCTVI 11 KJlaCTepH-
3a4VIVI 11 VI T. n ./II B KBa3HOAHOMepHbiX CVICTeMaX npVI H8JlVI4~~ B H~X 
4aCTVI4enOA06H~X B036ymAeHHH COJlVITOHHOro TVIna. 
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PyKon~cb nocTymma e ~3AaTenb'cK~J:i OTAen 
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<l>e~aHHH B.K. Pl7-82-582 
PacceJIHHe ueJ:hpOHOB Ha COJIHTOHaX B KBa3HO,D;HOMepHbiX CHCTCM!lX 

l10JiytJeHO IIpOCTOe, HO ~OCTaTOtJHO 06~ee BbtpaJKCHHB ,D,JUI 
~HHaMHtJeCKOI'O cPOPM¢aKTopa Ha 11ra3e 11 COJIHTOHOB D I\D83HO,Il;IIO
MepHblX CHCTeMaX, C ero IIOMO~biO paCCtJHTaHbt clJOpMcl>SKTOpbl ,ll;Jln 

80 -ypaBHemm, ypaBHeHHH 83 H clJeppoMarlienma THUll "ncrK!lll 
OCb 11 ~JIH IIPOH3DOJibHbiX 3HatJeHHH rrapaMeTpOB raM:HJihTOIIHilllll, 
3TH KOHKpeTHbte cPOPMYJihl MOJKHO HCIIOJib30BaTb ~JI 0!5CYJKACJU{n IIODQ
~eHHH Ce'IeHHJI paccenHHll Heii:TpOHOB Ha COJIHTOHaX WHPOI\HM I(JlllCCOM 
KBa3HO~HOMepHblX CHCTeM /MarHeTHKaMH, IIOJIHIIeiiTH~aMH, ,UIIIC/, 

Pa6oTa DbiiiOJIHeHa B na6opaTOPHH TeopeTHtJeCI<Ot\ cPH3HI<H mum. 

npenpHHT 06oeAHHeHHOro HHCTHTyTa RAePHbiX HCCneAOB8HHH. Jly5fl0 1982 

Fedyanin V.K. Pl?-82-582 
Neutron Scattering on Solitons in the Quasi-One-Dimensional 
Systems 

A simple, rather general expression is obtained for the 
dynamic form factor on the "gas" of solitons in quasi-one
dimensional sy~tems. With the help of it form factors are 
calculated for the SG-equation,S3- equation and ferromagnet 
of the type of "light axis" for arbitrary values of the Ha
miltonian parameters. These formulae can be used to consider 
the behaviour of the cross section of the ~eutron scattering 
on solitons in a wide class of quasi-one-dimensional systems 
(magnets, polypeptide, DNA). 

The investigation has been performed at the Laboratory 
of Theoretical Physics., JINR. 
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