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BBEAEHHE 

8 HaCTOA~ee epeMA He B~3~BaeT COMHeHHA Ba*HOCTb HeaHanHTH-
4eCKHX no KOHCTaHTe B3aHMO~e~CTBHA peweHH~ HenHHe~H~X ypaBHe­
HH~ reopHH nonA - conHTOHoe H HHCTaHTOHOB. ConHTOHH~e peweHHA 
B03HHKalllT 8 paanH4H~X Ka4eCT8eHH~X MO~enAX 6apHOH08 1 1 ·21, KaK 
penATH8HCTCKHx , raK H HepenATHBHCTCKHX. K o6nacrH ¢H3HKH 8~­
COKHX 3HeprH~, 8 KOTOPO~ H3y4eHHe HMeHHO COnHTOHHOrO CeKTOpa 
MO*eT AaTb OCHOBy AflA paspa60TKH 6y~y~e~ TeOpHH, OTHOCHTCA 
H HCCne~OBaHHe HenHHe~H~X 06o6~eHH~ K8aHT080~ 3neKTPOAHHaMH KH 
/K3A/ Ha ceepxMan~x paccroAHHAX. HaH6onee npH8neKarenbH~M 
H3 HHX 0 Ha HaW 83rnA~, A8nAeTCA o6o6~eHHe K3A , npe~nO*eHHOe 
He~a8HO KaA~We8CKHM 1 31 , onHpan~eecA Ha rHnoreay o cy~ecreo8a­
HHH ¢yH~aMeHTanbHO~ AnHH~ H 5-MepH~~ npHH~Hn nOKanbHO~ KanH6-
p0804HO~ HH8apHaHTHOCTH. 

MaTeMaTH4eCKOe MO~enHp08aHHe B3aHMOAe~CTBHA COOT8eTCT8y~­
l!lHX 114aCTH~11 

- COnHTOHOB B peam1CTH4eCKOM 4-MepHOM npOCTpaH­
CT8e-8 peMeHH - noKa Aeno 6YAY~ero / Mo*eT 6~Tb, He o4eHb o r­
AaneHHoro/. K roMy * e , HanpHMep , e MOAenH 1 31 e HacroA~ee 8pe­
MA peweHHA H3BCCTHbl TOnbKO 8 O~HOMePHOM (X, t) -MHpe, 4TO CBA-
3aHO CO CnO*HOCT b~ HCCne~08aHHA HenHHe~H~X cnHHOpH~X TeOpH~. 

no3TOMY AnA Ha4ana ecTeCTBeHHO o6paTHT bCA K CKanApH~M TeOPHAM 
c H3BeCTH~MH ycr0~4H8biMH conHTOHHbiMH peweHHAMH . B 3TOM CMblcne 
8eCbMa none3Hb1MH ABnAII)T CA TeOPHH C norapH¢MH4eCKO~ HenHHC~­
HOCT b~ (LN)YpaeHeHHe WpeAHHrepa c LN(SLN), ero conHTOHH~e pe­
weHHA e D-MepHOM npocrpaHCT8e, ~HHaMHKa 83aHMOAe~cTBHA o~Ho­
MepH~x H A8YMepHbiX COnHTOHOB 6 blnH HCCnCAOBaHbl 8 pa6orax 1 4 1 . 

Cooreercreyl?~aA penATHBHCTcKaA MO~enb - ypa8HeHHe Knei1Ha-rop­
~oHa c LN (KGLN), KaK oKaaanocb 151 , o6na~aer, noMHMO conHTOH­
HbiX , 6oraTbiM Ha60pOM OC~HnnHpy~~HX nOKanH30BaHHbiX peWeHHH, 
eKnn4an~HX e ce6R conHTOH~ KaK 4aCTH~~ cny4a~. B pa6ore / 6 / 

nyTeM KBaHTOBaHHR 3THX peweHH~ /"nynbCOHOB"/ no 6opy-30MMep­
¢enb~y 6bln Ha~AeH cneKTP Mace nOKanH30BaHHbiX 4aCTH~enOA06HbiX 
KOnneKTH8HbiX B036Y*~eHH~. 

B HaCTOR~eH pa6ore HCCneAOBaHbl AHHaMH4eCKHe CBO~CTBa KBa3H­
COnHTOH08 ypaeHeHHR KGLN KaK e OAHOMepHOM ( x, t), raK H e ~ey­
MepHOM (X, y, t)- npocrpaHCTBC /0 : 1 H 0 =2 COOTBeTCTBeHHO/ . 

B npeAbi~Y~Hx pa6orax 3TO~ cepHH /7,8/ 6blnH H3y4eHbl c noMOUibl') 
38M B3aHMO~e~CTBHR ~ByMepHbiX nOKanH30BaHHbiX none8biX cryCTKOB 
B paMKaX ypaBHCHHA KG c paanH4H~MH HenHHeHHOCTRMH. s~no Hai1-
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AeHO, 4TO np~ penRT~B~CTCK~X CKOpOCTRX (v C ~ 1) B3a~MOAe~cT­
B~e COn~TOHOB np~ BCTpe4H~X CTOnKHOBeH~RX KBa3~ynpyro. Ha~fio­
nee ~HTepeCHO~ RBnAeTCR o6naCTb OTHOC~TenbHO Man~x CKOPOCTeH 

/ 7 8 / (v/ c - 0,1) ' ; s.qecb Ha6NlAaeTCR 3dl<lleKT cn~AH~A ABYX 
114aCT~~11 

B OAHY, np~4eM B pa6oTaX / S / 6~n~ o6Hapy~eH~ AOnro~~BY~~e CBA-
3aHH~e COCTOAH~A ABYX HeOAHOMepH~X OAHO~MeHHO 3apA~eHH~X COn~ ­

TOHOB. 3T~ COCTOAH~A RBnRIOTCA cna60~3ny4aiOIJII-1M~ 1-1 np~ t -+ oo 

MoryT n~6o: 1/ pacnacTbCA Ha ceo60AH~e nnocK~e eonH~, n~~o 
2/ npeepaTHTbCA B COn~TOH, ~3ny4HB H3nHWeK 3Hepr~H B BHAe BOnH, 

6nH3KHX K n~He~H~M . 
H~~e M~ noKa~eM, 4To noA06H~~ 3¢¢eKT o6pasoeaH~R CBR3aHHoro 

COCTORHH R sapA~eHH~X COnHTOHOB He RBnAeT CR MOAenbHO 3aB~C~M~M. 
DOnee TOrO, cy~eCTBOBaHHe B AaHHO~ MOAenH, nOMI-1MO COnHTOHH~X 

peweH~~ . 6oraToro Ha6opa HeH3ny4al~~~x oc~~nn~py~~~x noKanHso­
eaHH~X peweH~H MO~eT np~8eCTH e~e H K 3/ ~pMHP08aH~n OAHOrO 
Hn~ HeCKOnbKHX HeH3ny4a~HX nynb COH08. 

4~cneHH~e 3KcnepHMeHT~, on~caHH~e a AaHHO~ pa6oTe, npo8o­
AHn~cb C nOMO~bC anrop~TM08 , pa3pa60TaHH~X B pa6oTaX 

17
·81

• 

§1 HaCTOA~eH pa60T~ nOC8A~eH AHHaMHKe 83aHMOAeHCT BHA OAHOMep­
H~X conHTOH08, §2 - A8YMepH~x , np~4eM paccMoTpeH~ KaK no6o8~e 
CTOnKH08eHHA , TaK 1-1 CTOnKH08eH~R C OTn~4H~M OT HynA np~~enb­
H~M napaMeTpOM , 8 §3 M~ KpaTKO C~pMyn~pyeM OCH08H~e pesynb­

f aT~. 

§1. ~HHAHHKA 83AHMO~EACTBH~ O~HOHEPH~X rAYCCOHOB 
nPH BCTPE4H~X CTOnKHOBEHHRX 

PaccMOTPHM ypaeHeHHe 

¢ tt - ¢ u - ¢ - ln <1¢1 
2

) ¢ = 0 . 

n11oTHOCTb raMH11bTOHHaHa e 3TOH MOAe11H ecTb 

J< = 1¢ t I 2 + 1¢ , I 2 + u <1¢P , 

rAe 

U(¢ ) = - ¢ 2 · ln¢ 2 , 

Ill 

/2/ 

a C011HTOHH~e peweHHR 8~pa)Ka~TCA B C06CT8eHHOH CHCTeMe I<OOPAH­
HaT ~pMynOH 

w 2 X 2 
¢ 

8
(x, t) = exp(- -

2
-) exp (- -

2
-)exp(-iwt + iO 

8
). 131 

06naCTb AI-1HaMH4eCI<OH yCT0~4HBOCTH 3THX peweH~H OTHOCio1TeJ1bHO 
Man~x 803My~eHio1~ 3aAaeTCA HepaaeHCTBOM W >w = 1/y2, T.e, cr 

2 

MaKCHManb HaA aMnnlo1TYAa nOnA YCT0~4H80rO COn i-1TOHa /3/ <J> m : 
s, ax = exp(- 1/ 4) = 0,7788. JlnA nony4eHHR A8~)Ky~~XCR CO CKOPOCTbiO V

6 
conw 

TOH08 AOCTaT04HO 8 ~pMyne /31 8~nonHHTb npe o 6pa308aHHe nopeH~a. 
3KCnepHMeHT~ no CTOnKHOBeHH~ ABYX 8CTpe4H~X COnHTOHOB np080-
AHnHCb np~ Ha4anbH~X ycnOBHRX 8 BHAe ABYX AOCTaT04HO YAaneH­
H~X APyr OT APyra COnHTOHOB, HMeiOUIHX CKOPOCTb V 

1 
= V H v

2 
~-v 

I v H3MeHAeTcR OT 0 AO 1/. 
nepBaA CepHR 3KCnep~MeHTOB 6~na B~nOnHeHa C COnHTOHaMH OAH­

HaKOBOrO no Be11H4HHe H SHaKy 3aPAAa, T. e. w 
1
= w

2 
• On1-1weM 

KpaTKO xapaKTepH~e THn~ B3aHMOAe~CTB~H C011HTOH08. npH w ?_ 1,3 
H V ~ 0,2 noc11e CTaAHH n011HOrO nepeKp~THR C011HTOHOB BHOBb 
B03HHKanT ABa 4aCTH~enOA06H~X 06pa30BaHI-1R , ~Me~He ~PMY 
~ CKOPOCTb, 011H3KHe K Ha4a11bH~M. 3¢¢eKT~ HeynpyrOCT~ /H3MeHe­
HHe ¢OpM~ H CKOPOCTI-1 1 H311Y4eHHe C11a60He11HHe~H~X B011H/ B~pa)KeH~ 
TeM cnaf5ee, 4eM 6111o1~e CKOpOCTb V K 1. np1o1 Wcr <ct~ <;, l ,3 
/wcr- rpaH1o14a YCT0~4H80CTH COnHTOHOBI Cy~eCTByeT o6naCTb

1 
B KOTOPO~ B3aHMOAe~CT8~e YCTOH4~B~X COnHTOHOB np~-1 CTOnKHOBeHI-1 -
AX nplo180AHT K B03H~KHOBeHH~ aMnnHTYA nonA 1¢1 , COOTBeTCTBy~­
~HX cnaAaiOIJieH eeTBH noTeH~HanbHoro penbe¢a . B 3Tol1 o~11acT1o1 
cpasy nocne B3aHMHOrO nepeKp~THR COnHTOH08 04eHb 6~CTPO B0 3HH­

KaeT OC06eHHOCTb nonA l¢ 1max ~ oo ICHHrynApH~H THn HeyCT0~4H ­
BOCTHI. Cy~ecTeoeaHHe 3Toro THna B3aHMOAeHCTB~A xapaKTepHo A11R 
MOAenel1 co cnaAaiO~HM np~-1 1¢ 1 .. ~ noTeH~~anbH~M pe11be~M. np 1o1 
HeKOTOP~X 3Ha4eHHAX napaMeTpOB W H V CHHrynAPHOCTb 803HHKaeT 
He Cpa3y nocne nepeKp~THR C011HTOHOB 1 a nocne HeCKOnbKHX OC~Hn­
nA~HH nonA 8 ~eHTpe TA)KeCTH CHCTeM~. 

HaKOHe~, 8 0011aCTH w > 1,3 np~ Man~x CKOPOCTAX HAeHTI14H~X 
COnHTOH08 HX B3aHMOAeHCT8He npi-180AHT K 06pa308aHH~ C8A3aHHOro 
COCTOAHHR /nOAP06Hee CM. §2/. KapTHHa 83aHMOAeHCTBHR OAHHaKo­
B~X COnHTOHOB MeHAeTCA, ecn~ CHMMeTPHA 3aAa4H HapyweHa BCneA­
CT8He OTnH4HR OT HynA 111160 Ha4anbHOH pa3HOCTH ¢a3 COnHTOHOB 
!\{lin f, 0 . 111-160 pa3HOCT~ 1-1x sapA.qoe 6Q =0 1 -Q 2 

~ 0. B nep80M 
C11y4ae np1o1 f'l0 In = 11 COnHTOH~ ynpyro OTTanKHBaltlTCR j 80 BTOPOM­
npH CJJ1 = - w2 IT.e. Q 1 =-Q 2 j 11 0

81
=-0

82 
pacnpeAe­

neHI1e n110THOCTH 3HeprHH OCTaeTCA C11MMeTPH4H~M 1 a 3apAAa - aHTH­
CHMMeTplo14H~M 0THOC~Te11bHO Ha4a11a KOOPAHHaT np~ 8Cex t. no3TO­
MY B pe3y11bTaTe B3aHMOAeHCTBHR He o6pa3yDTCR Hl-1 3apR)KeHH~~ 
C011HTOH 1 HH OC~~1111Hpy~ee CBR3aHHOe COCTOAHHe C ~eHTPOM B T04-
Ke X = 0 ; 80 BCRI<OM C11y4ae npH ~CCneA08aHH~X 3Ha4eHHAX napa ­
MeTpOB w = 1, 4 H V = 0 , 02; 0,06; 0,08; 0 , 15 ; 0,5 He 6bl110 3a¢HK­
CHpOBaHO 1101<a111-13a41o1H 3aMeTHOH A011H 3Hepr~H B Ha4a11e KOOPAHHaT 
I cp. c pesy11 bTaTaMH pa6oT~ / 9/ I. 
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§2. B3AHMOAEACTBHR HEOAHOMEPHWX rAYCCOHOB 

Tenepb paccMOTP~M cneAY~~Y~ saAa4y Kow~: 

¢ - ¢ - ¢ - 2¢ -ln (J ¢ 12 ) ¢ = 0 tt :u: yy • 

¢ ( ""• ""• t) - 0. 

nnoTHOCTb raM~nbTOH~aHa AnR ypaeHeH~R 141 ecTb 

}{ = 1¢ 1 1
2 

+ l¢x 12 +I¢ yl 2-l¢ 12 
[ 1 + ln (J¢ 12 

)) 

flerKO npoeep~Tb , 4TO cl>YHK4~R 

X 2+ y 2 
¢ 

8 
(x, y, t) = exp (-«.~ 2 12) exp ( -

2 
) exp (- iwt + iO 

8
) 

RBnReTCR peweHHeM 3aAa4~ 141 , a sapRA 

Q = - i f [ ¢ • ¢ - ¢ ¢ • ]dxdy 
2 t t 

R 

H 3HeprHR 

E = f }{ dxdy 
R2 

141 

151 

161 

171 

181 

RBnRI:lTCR ~HTerpanaMH ABH)I(eH~R. Hcnonb3YR peweHHe 161, nony4HM 
AnR 151 , 171 H 181: 

}{ (r , w) = (2Cl, 2 + 2r 2 - 1) exp (-w 2 -r 2 ) 
8 

Q 
8 

(w) = 2"w exp <~· 2 ) , 

E (w) 
s 2" · (w 2 + ~ ) exp (-w 2 ) . 

des 
- w -1.5 4t ........ ,,, 
--w • 1.0 _.. ' 

Q2 2 \ 
~~-.--~~--~.-r ', 

191 

1101 

I 111 

- a, 

' 

0.4 -·-w -as ~' ---Es 

' > I • W -02 / 1 2 3 
-Qf. 

P~c.1. nnoTHOCTb 3HeprH~ co­
nHTOHa H8 (r, w) npH pa3nH4-
Hblx 3Ha4eH~RX 4aCTOTbl w. 

4 

P~c. 2. 3apRA (;.
8 

(w) ~ 3Hep­
rHR con~ToHa E s (w) KaK <I>YHK­
LIH~ 4aCTOTbl w . 

cl>yHK4~~ }{ 
8 

(r , w), Q s (<vl 
~ B OAHOMepHOM Cny4ae, 

~ E s (c.,) ~3o6pa)l(eHbl Ha p~c. 1 ~ l· KaK 
OOnaCTb YCT0~4~BOCT~ peweH~~ 161 onpe-

1 "' ~ AenReTCR ycnoe~eM w • w = ----=- ~ MO)I(eT ubiT b nerKo Ha~AeHa 
c r ..; 2 

c noMOL14b•:> Q-TeopeMbl (dQ l dw < 0) ~ <I>OPMYnbl I 101. HaM~ 6bln 
pa3pa5oTaH anrop~TM ~ C03AaH naKeT nporpaMM Ha cl>OPTPAHe AnR 
~ccneAOBaH~R c noMOU4bt? 3BM B3a~MOAei1cTB~R ABYX (20 + T) -MepHbtx 
con~TOHOB np~ BCTpe4HbiX CTOnKHOBeH~ftX. CKOPOCT~ BCTpe4HOrO 
AB~)I(eH~R con~TOHoB 6bln~ Bbl6paHbl paBHbiM~ v 1 =-v 

2
= v, rAe een~4~­

Ha v nocneAOBaTenbHO ~3MeHRnacb a npeAenax OT 0,05 AO 0,9. na­
paMeTp w eapb~poeancA a npeAenax OT 0,9 AO 2 , 4. Pac4eTbl npo­
BOA~n~cb C nOMO~b~ C~MMeTp~4HO~ pa3HOCTHO~ CXeMbl BTOPOrO nOpRA­
Ka T04HOCT~ no X, Y ~ t , COOTBeTCTBy~eH ypaeHeH~n 141. War 
no epeMeH~ BbiO~pancR paBHbiM ~t = O,t•uar no npocTpaHCTBeHHbiM 
nepeMeHHbiM - !\x =tlY =0,2 . B T04Kax t .. 0,1,2, .... Bb14~cnRn~cb 
nnoTHOCTb 3Hepr~~ }{ (x, y, t) ~ nonHaR 3Hepr~ R E. AnR KOHTponR 
T04HOCT~ pac4eToe Mbl ~cnonbsoeanH een~4HHY 

f = 
t 

E 0 - E ( t) 

Eo 

xapaKTep~3Y~l14Y~ coxpaHeH~e nonHOH 3HeprHH c~cTeMbl I E0 - 3Hep­
rHR npH t = 0 I. Bo ace>< pac4eTax MaKC~ManbHaR een~4HHa IE , I < 
< 0 , 1%. C ~enbn ycTpaHeH~R anHRHHR rpaHH4 o6nacTH pac4eTa H~ 
ABH)I(eH~e COnHTOHOB B ypaeHeHHe 141 BBOAHnacb ~CKYCCTBeHHaR 
BR3KOCTb nyTeM A06aeneH~R 4neHa a ¢

1 
• 0TMeTHM, 4TO 3TOT 4neH 

BKnn4ancR a paccMoTpeH~e n~wb a oonacT~ , npHnera~eH K rpaH~-
4e ~ ~Menl14eH w~p~HY .::-5% OT pasMepa o6nacT H [ x, y ]. OnTHManbHoe 
3Ha4eH~e K03<1l¢~4HeHT a a OblnO Ha~AeHO 3KCnep~MeHTanbHO (a=1,5). 
4~cneHHble 3Kcnep~MeHTbl no ~3y4eH~~ A~HaMHK~ ~-con~TOHOB npo­
BOAHnHCb Ha 38M F.3CM -6. 

KaK ~ cneAoeano O)I(HAaTb , np~ v~1 HCCneAOBaHHble HaMH 
OO"beKTbl BeAYT ce6R n04T~ KaK 11 HCTHHHble" COnHTOHbl, B3aHMOAeHcT­
ByR KBa3Hynpyro H npH06peTaR nHWb CABHr B OTHOC~TenbHOM nono­
)l(eHHH. 0AHaKO np~ CPeAH~X ~ HH3KHX CKOpOCTRX CHTya4~R MeHReT­
CR. 8 3aBHCHM0CTH OT 4aCTOTbl W ~ CKOPOCTH COnHTOHOB y MO)I( HO 
BbiAenHTb 4 Ka4eCTBeHHO pa3nH4HbiX THna ~X B3aHM0Ae~CTB~R: 

I. Kea3Hynpyroe H cna6oynpyroe esa~MOAe~CTB~R l pHc.3a , 4,SI. 
I I. CeAsaHHOe cocTOAHHe lp~c.36 , 6,71 . 

I I I. 06pa3oeaHHe HeycTOH4~eoro lcHHrynApHaA MOAa l ceA3aHHO­
ro COCTORHHR lpHc.3al. 

IV. 06pasoeaHHe CHHrynRpHOCTH nonA a 4eHTpe T R)I(ecT~ CHCTe­
Mbl B MOMeHT nepeKpbiTHA COnHTOHOB lpH c .3rl . 
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P~c.3.3ae~c~MOCTb or epeMeH~ nnorHOCT~ 3Hepr~H 
~. t) CHCT eM~ ABYX C011~TOHOB B Ha~ane KOOPA~HaT 
(x -O,y = 0):a/ Keas~ynpyroe ~ cna6oHeynpyroe e3aHMOAei1cT8~A; 
6/ CBA3aHHOe COCTOAHHet 8/ HeyCT0~4~BOe C8R3aHHOe COCTOA­
H~e, pacnaAai?UieecR no c~HrynRPHOVi MOAe; r/ o6paso8aH~e 
C~HrynAPHOCTH nonA B MOMeHT nepeKp~T~A C011HTOHOB. 

06naCTH CyUieCT80BaHHA BCeX yKa3aHH~X B~We THnOB 83aHMOAei1cT ­
B~i:1, 06Hapy*eHH~e HaMH 8 4HC11eHH~X 3KCnepHMeHTaX , npeACTaBneH~ 
Ha pHc.8 B nnOCKOCTH (V, w). AnA Hnnncrpa~HH 3THX THnOB B3aHMO­
Aei:1~ Ha pHc.3 H3o6pa*eHa 3aBHCHMOCTb nnOTHOCTH 3HeprHH 

J{ (0.0, t) B Ha4ci'ile" KOOPAHHaT OT 8peMeHI!I. 

B OTAellbHOM ~KcnepHMeHre 6~no HccneAo8aHo e3aHMOAe~cT8He 
rayccoHo8 c pasnH~H~MH Ha~anbH~MH $asaMH 8 1 I 0 2 . HaH6onee 
penbe¢HO B11HAHHe pa3HOCTH !lJa3 1\0=01 - IJ 2 npOA811ReTCA 8 Cny= 
4ae, KOrAa 8 Ha~anbH~~ MOMeHT none8aA $yHK~HA aHTHCHMMeTpH~Ha 
OTHOCHTellbHO npAMO~ X =0(<h(x,y,0) =-<f>(-x,y, 0)), T.e. npH 
~H="· nocKonb KY ypa8HeHHe /4/ coxpaHRer cHMMeTpHr, none8aA 
!lJYHK~HR .J> OCTaeTCA aHTHCHMMeTpH4HO~ H B nocneAYt~He MOMeHTbl 
8peMeHH t . B pesynbrare npH ~(;}f. 0 8 o6nacr~ II I /p~c. 8/ 83aHMo ­
Aei:1CT8He raycCOH08 HOC~T xapaKrep ynpyroro orran~HA, 8 or-
11H4He OT 06pa308aHHA HeyCTOi:1~H80rO CBA3aHHOrO COCTOAHHA npH 
6.0 = 0 /pHC. 9/. 113MeHeHH A KapT~Hbl 83aHMOAe~CTBHA MO*HO 0*~-

6 

l 

} 

- ·--, I - ' --- t•O ' i:·& 

0 0 

_, _, 
~ 

y 1 t •" , I -- -- t·• 
0 0 

_, X _, X 

, t:sfO 

0 

_, 
y t •12. 'I-~ I - ~~ 

o I (fi:) I {0) I 
_, J( 

PHc. 4. Ynpyroe 83a~MOAeikT8He rayccoH08 npH v = 0,8, (•> = 2. 
KapTH H~ 11HHHi1 ypo8HA cooreercT8y~T nnocKHM ce4eHHRM, npHBeAeH­
H~M Ha pHc.5: H=}{ f }{mu• rAe }{mu "' 0,79 = }{(t "' 6). CK-:>­
pocT b V H3MepAeTCR B eA~HH~aX C , nnOTHOCTb 3HeprHH }{(x, y, t) -
8 6espa3MepH~x eAHHH~ax. 

.. , ... 

A/:>. \\ " I \ / \ /I \' I 9 I \ 7 T•l'i 

X 

PHc. 5. Ynpyroe esaHMOAei1creHe rayccoHOB npH v = 0,8, w=2. 
a/ ce~eHHe nnocKOCTbl') ( Kx); 6/ ce~eHHe nnocKOCTbiO (}{,y). 
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_, 
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t~ 
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)( 

t • IJO 

t• fl 

X 

P~c.6. 06pa3o8aH~e C8R3aHHoro 
COCTORH~R ~8YX raycCOH08 np~ 
V=0,07. w= 2. KapHIHbl lli1HI1i1 

YP08HR COOT8eTCT8ynT nllOCK~M 
Ce4eH11RM, npH8e~eHHbiM Ha 

p~o~c. 7. H =}{/~,max , r~e 
J< max= 0,33 = .H (t = 49). 

~aTb TaK*e 11 np~ 0Til~4a~~XCR 3apR~ax CTallKH8a~HXCR rayCCOH0 8 
(4 l f (;. 2 . 8 4aCTHOCTH, npH Q l ,._ (;j 2 , 4TO 6biJ10 06HapY*eHO 8 3KC­
nepHMeHTe C OAHOMepHbiMH COili1TOHaMI1. 

KpoMe TOr o , HaMH 6blll0 HCCne~08aHO, KaK 8/lHReT Ha 83ai1MO­
~e~CT811e raycCOH0 8 OTilH4Hbl~ OT HYilR yrll080i1 MOMeHT CHCTeMbl 111111, 
4TO TO *e caMoe, HeHyne8oi1 npHuenbHbl~ napaMeTp p. Pac4eTbl no­
Ka3allH, 4TO CYI!IeCT 8yeT pe30HaHCHaR oOilaCT b 3Ha4eHHH p c; L\p res, 
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PHc.]. 06pa308aHHe C8R3aHHOr O COCTORHI1R A8YX ray CCOH08 
np~o~ v = 0,07 . w = 2. 

P11c.8 . 06nacT~o~ cyl!leCT808a H~o~R 
~ex THn08 83aHMOAe~ CT 8HH 
rayCCOH08 8 nnOCKOCTH ( y, w): 
I - K8a3r.~ynpyroe H cna6oHe­

ynpyroe 83aHMO~ei1cT8HR; II -
o6pa3o8aHr.~e C8R3aHHoro co­
CTORHHR j llJ - o6pa30 8aHHe 
HeyCTOi141180rO C8R3aHHOrO 
cocToRHHR; IV - o6pa3o-
8aH~o~e CHHrynRpHOCTH nonR 8 
UeHTpe TR*eCTH CHCTeMbl 8 MO­
MeHT nepeKpbiTHR C011HTOH08, 
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PHc.9. Ynpyroe OTTanKH8aHr.~e 

raycCOH08 B Clly4ae 0TilH4HOi1 
OT HyllR pa3HOCTH ~a3 

(il0 =0 t- 0 2 = ") npH v = 0.15; 
w= 1,3 . <'>' < ' > • X 
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B KOTOpOH HeynpyrOCTb e3a~MOACHCTB~R yeen~4~BaeTCR , a o6naCTb 
06pa30BaH~R CBR3aHH~X COCTORH~H I I pacw~pReTCR 3a C4CT YMCHbwe ­
~~R o6nacT~ I . np~6n~3~TenbH~~ B~A 3TO~ pe30HaHCHO~ o6nacT~ 
noKaaaH Ha p~c. 10 /3Ta KapT~Ha eecbMa HanoM~HaeT nony4eHHyn 
B pa6oTe I tO! AnR COBCPWCHHO HenOXO*e~ HepenRT~B~CTCKO~ MOAen~ 
.p 4_ 0 .p s;. 

p 

2 

., ,,, a:: ' • v 
Q2 OJ. 

§3. OCHOBH~E PE3YnbTAT~ 

PHC. 10. 06naCTb cy~eCTBOBaH~R CBR-
3aHH~X COCTORHH~ rayCCOHOB B nnoc­
KOCTH (p, V) np~ OTnH4HOM OT HynR 
npHuenbHOM napaMeTpe p (cp.c o6-
naCTb~ II Ha PHC.8). 

HacToR~aR patioTa RBnRelcR npoAOn*eHHeM cep~~ pa6oT, e~non­
HeHH~x B nanopaTOPHH B~4HCnHTenbHO~ TCXHHKH H aeTOMaTH3aUHH 
OHRH ~ noceR~eHH~x ~ccneAOBaHHn A~HaMH4eCKHX ceo~CTB HeOAHO­
MepH~x COnHTOHOB B pa3nH4H~X MOAenRX TCOpHH nonR 1 7•8 1 .3ACCb 
M~ OTMCTHM TC ~X CBO~CTBa , KOTOp~e, KaK CnCAYCT 1-13 cpaBHCHH R 
C pesynbTaTaMH npeA~AY~HX pa6oT 11·81 , MO*HO C4~TaTb MOACnbHO 
HC3aBHC~M~M~. 

1. B Ha~6onee npoCTOM, nonHOCTb~ CHMMeTpH4HOM cny4ae no6oeo­
ro CTOnKHOBCHHR ABYX OAHHaKOB~X KBa3~COnHTOHOB 8 o6naCTH H3Me­
HCH~R napaMeTpoe (w,v) MO*HO B~Aen~Tb 4CT~pe noAo6nacTH c xa­
paKTCPH~MH T~naM~ B3a~MOAC~CTBH~. nepe~e ABa THna /ynpyroe 
B3aHMOAC~CTB~e 1 /p~c.4,5/ ~ B3a~MOAC~CTBHC 1 BCAy~ee K o6paso-
BaHH~ CBR3aHHOrO COCTORHHR II /p~c.6 , 7// HMC~T MCCTO BAanH OT 
nopora yCT0~4HBOCTH OTACnbHOrO KBa3HCOnHTOHa.nocneAHHC ABa TH­
na B3aHMOAC~CTBHH npORBnR~TCR B nepexOAHO~ o6naCTH e6nHSH no­
para HeycT0~4HBOCTH. Hx MO*HO ~HTepnpeTHPOBaTb KaK npoRsneHHe 
HCYCT0~4HBOCTH OOpa30 BaBwerocR CBR3aHHOrO COCTORHHR /II 1/ H 
KaK HenocpeACTBCHHY~ HCYCT0~4HBOCTb npOB3aHMOAC~CTBOBaBWHX 
KBa3HCOnHTOHOB /IV/* . 

* B pa6oTe f P>T TpeTH~ nm eaaHMOAe~CTBHR M~ HaseanH pacnaAoM 
4epes pesoHaHc. B AaHHOM cny4ae HMeeT MeCTO o6pasoeaHHe CHHry­
nRPHOCTH nonR 4epe3 pe30HBHC, 

10 

B nocneAHHX ABYX cny4aRx BHA HeycT 0~4HBocT~ aae1-1c~T OT Mo­
Aen~: 3TO MO*eT 6~Tb pacnaA, KaK 3TO HMCCT MCCTO B MOACnH C Ha­
C~~an~e~CR HenHHe~HOCTb~ U(¢) .. ln(l + !¢1 2) ' 8 , ~nH o6paso­
eaHHe C~HrynRpHOCT~ nonR, Kat<, Hanp~Mep , B paMKaX "rayCCOHH0~11 

MOAenH, rAe U(¢)"' l¢ 12 ·ln(!¢ !2). 0THOCHTenbH~~ pa3Mep o6nacTe~ 
I, II . III 1-1 IV /Ho He Hx pacnono*eHHe/ sae~CHT OT T~na Mo-
AenH /CM. p~C. 11, 1-13 KOTOporo TaK~e BHAHO np~HU~nHanbHOC paa­
nH4HC MC*AY ynOMRHYT~M~ MOACnRMH/. 

P~c. 11 . Pacnono*eHHe o6nacTe~ 
cy~eCTBOBaHHR 4 THnOB B3aHMO­
Ae~CTBH~ e nnocKOCTH (Q, w) 
AflR HCCneAOBaHHO~ MOAenH 

2 

l, I ~I,J 

lo1 MOAenH C HaC~~a~e~CR 
Hen~HC~HOCTb~ /8//BepXHRR 
4aCTb p~CyHt<a/. 

K I f ' I I .. (,.') 

2. Ycno*HCHHe ycnoe1o1~ cTont<HOBeHHR conHTOHOB /HapyweHHe 
Ha4anbHO~ C~MMCTP~H/ nyTeM BBeAeHHR pa3HOCTe~ ~a3 AO H H30-
3aPRAOB ~Q. a TaK*e HeHyneeoro npHuenbHoro napcJMeTpa p 3Ha-
4HTenbHO ycno*HRCT KapTHHy B3aHMOAC~CTBHR , CABHra R H pa3M~BaR 
rpaH~U~ o6naCTC~ HnH Aa~e B KOpHe H3MeHRR BHA B3a~MOAC~CTBHR 
/BCnOMHHM Cny4a~ /).(J = rr, KOrAa ynpyroe OTTanKHBaHHC CMCHRCT 
HCYCT0~4~BOCTb/ . nocneAHCC 3aMe4aH~e cneAyeT HMCTb B BHAY npH 
aHanH3e H ~HTepnpeTaUH~ peaynbTaTOB 4HCneHH~X 3t<Cnep~MeHTOB. 
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