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1. B HaCTORllleii pa6oTe Mbl KpaTKO om-1weM pe3yilbTaTbl 11ccne­

AOBaHI1R A11HaMI14eCKI1X /HeCTa~I10HapH~X/ CBOHCTB KBa311COI111TO­

HOB B paMKaX MOAei111 C HaC~llla~llleHCfl Heil11He~HOCTb~: 

/1/ 

B COOTBeTCTBI111 C pe3yilbTaTaMI1 / l / MOmHO Omi1AaTb, 4TO 

e paMKax 3TO~ MOAei111 CYllleCTBY~T ycTOH411 Bble U( 1) COil11TOHbl. 

4~cneHHbli1 3Kcnepi1MeHT noATBePA11Il 3TO npeAnonomeHI1e~. Uenb 

HaCTORllleH pa60Tbl COCTORila B TOM, 4T06bl npoeepi1Tb CileAy~ee 

npeAnOilOmeHI1e: B MOAeilRX C AOCTaT04HO CilOmHO~ no­
eepXHOCTb~ nOCTORHHO~ 3Heprl111 /TaKI1X, 4T06~ B 11X 

paMKaX MOri111 CYllleCTBOBaTb yCTOH411Bble 3apRmeHHble 

COI111TOH~/ AOilmH~ CyllleCTBOBaTb AOilrOmi1BYllll1e /ycToi1-

411Bble/ nyJlbCOHbl /T.e. KBa311nepi10AI14eCKI1e peweHI1R/. no­

AOfiHOe npeAnonomeH11e 6b111o BblcKa3aHo e pa6oTax OAHOro 113 ae­

TOpoe 11 MaHaKoea 1 21 • 

Ao c11x nop e npocTpaHcTee, 11Me~llleM 6onee OAHOro 113Mepe­
HI1R, nyJlbCOHHble peWeHI1fl fib1Ill1 OfiHapymeH~ Il11Wb B paMKaX MHOro­

BaKyyMH~X /eblpomAeHHbiX/ MOAeneA X11rrca 11 CI1Hyc-ropAOHa 131 . 

6011ee TOro, caMO 11X CyllleCTBOBaHI1e B TOH 111111 11HOH CTeneHI1 

CBfl3b1BaJlOCb CO CTpyKTypoA 3TI1X MOAeileA. 
Bonpoc o cyllleCTBOBaHI111 nynbCOHOB e OAHOBaKyyMHbiX /HeBbl­

pomAeHHbiX/ CI1CTeMaX OCTaBailCfl OTKpbiT~M. 

2. 11TaK, paCCMOTPI1M MOAeilb /1/, TO eCTb TpexMepHy~ (20-T) 
Ha4ailbHY~ 3aAa4y 

2 ¢ - 11 ¢ +m ¢ -
tt 2 

1¢1
2

¢ 

1 + 1¢ 12 

(r/J = r/J * ) ' 

/2/ 

* 3aMeTI1M, 4TO /1/ nepeXOAI1T B <f>opMyJly /1/ pa60Tbl : 1 . np11 

m 2 = 1, OAHaKO C nOMOlllb~ npeo6pa30BaHI1fl nOAOfii1R CBeCTI1 

OAHY MOAeilb K APyroA HeB03MOmHo . 
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~HTerpan~ ABMMeHMR MMe~T cneAy~~MA BMA: 

rAe 

Q =-i J<¢t¢ -¢ t¢*)dxdy, 
R2 

E = J J<dxdy, 
R2 

/
11 M303ap.RA11

/ 

/sHeprM.R/ 

J{ =l¢t l
2
+1¢ 1

2
+ 1¢ l

2
+(m

2
-1) 1¢1 2+ln(1+1¢1 2 ). X y 

B Ka4ecTae ~(~ 6yAeM noKa paccMaTpMaaTb ocecMMMeTpM4H~e 
peWeHMR /2/ npM rpaHM4H~X ycnOBMRX 

¢ (0) = ¢ (0) = 0 
X y / 1/ 

M ¢t=0 (r) ... 0 npM lxl, IYI ... oo. nonaraR , 4TO 

¢(x,y,t) =~(r)e-iwt (r2=X2+y2), 

nony4MM 
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~ (r, K 
2 ) ... 0 npM r ...... oo, ~ r (0 , K 

2
) = 0 . 

/3/ 

00 2 
11 ~303apRA 11 

Q = 4rrw J ~ r dr. ~3 acero MHomecTaa peweHMA 

( 2 ) 0 / 4 / ~ n r, K , n = 0,1,2, .... 3aAa4~-t /3/ 6yAeM paccMaTpMaaTb 
TOn bKO 6e3y3nOBble peWeHMR ~ O (r, K

2 ) 2: 0 . 

Ha PMC. 1 noKa3aHa o6nacTb cy~ecTaoaaHMR MCKOMbiX peweHMA 
Ha nnOCKOCTM m, W. 0Ha orpaHM4eHa ycnOBMeM w 2 < m 2 < 1 + w 2 
M cymaeTCR c pocTOM w.PMc. 2 AeMOHCTp~-tpyeT 3aBMCMMOCTb aM­
nnMTYAbl nonR B ~eHTpe COnMTOHa ~ (0, K 2 ) OT w, KaK BMAHO M3 
PMCYHKa, C POCTOM W BenM4MHa ~(0,K 2 ) yMeHbWaeTCR, npM 3TOM 
noneeoA cryCTOK CTaHOBMTCR 6onee nerKMM, TO eCTb dE / dw < 0. 

Ha p~-tc. 3 npeACTaaneHa o6nacTb ycTOA4MBOCTM OAHOconMTOHHbiX 

m 

1 2 -- ae =-0.25 
-.. - ae2

- o. 6't 
PMc. 1. 06nacTb cy~ecTaoeaHMR 

v 1 iillllo W "sapRmeHH~x" Kaa3MconMTOHOB. 

1 
2 

y{o) 

5 

I 

0.5 1 
PMC. 2. rpa¢MK 3aBMCMMOCTM 
aMnnMTYA~ nonR a ~eHTpe 
KBa3MCOnMTOHa OT K2=m2-w2. 

m 

1 b=:::z<" / I 

K I :;..(J 

1 

PMc. 3. 3awTpMxoaaHHaR o6nacTb -
o6naCTb HeyCTOA4MBOCTM 3ap.RmeHHbiX 
Kaa3MconMTOHOB. I - m = 1 ; 
II - rn = 0,6; Ill - m = 0,4. 

• dQ 0 8 peweHM~-t, onpeAenReMaR ycnoa~-teM -- < . MAHO, 4TO c yMeHb-
dw 

weHMeMm 3Ta o6nacTb yMeHbWaeTCR 1-1 MC4e3aeT np~-t m< mst=0.48. 
0TMeT~-tM, 4TO a6nM3~-t np.RMOA w = m (" 2 ... 0) TaKme ~-tMeeTcR y3KaR 
o6nacTb HeycTOA4~-tBOCTM 1 1

·
5 1

• Ha pMc. 4 np~-taeAeHbl rpa¢~-tK~-t 3a­
BMC~-tMOCT~-t Q(w,m) AnR Tpex 3Ha4eH~-tA: m = 0,4; 0,6 1-1 1, COOT­
BeTCTBY~~MX TpeM ce4eHMRM p~-tc. 3. EcTeCTBeHHO, 4TO KpMaaR 
G(w, 1) coanaAaeT c npMBeAeHHOA a pa6oTe !1 / /eM. p~-tc. 3, 
CTp. 455 B 1 1/ I. 

83a~-tMOAe~1CTBI-tR ABYX YCTOA4MBbiX COnMTOHOB np~-t m = 1 1-1 pa3-
nM4H~X W /TO eCTb Ha n~-tHI-IM 1/ nOAPOfiHO On~-tcaH~ B ' 1 ' , ~nR Hac 
3AeCb aamHO n~-tWb TO, 4TO B pe3ynbTaTe TaKMX B3a~-tMOAeAcTB~-tA 

B03MOMHO B03HI-IKHOB€HI-fe yCT0~41-1B~X 1-1 HeyCTOA4~-tB~X /KOpOTKOMI-t­
By~~-tX/CBR3aHH~X COCTORH~-tA. 

Q 

4{) 

20 
][ 

1 

I P~-tc. 4. rpa¢~-tKI-1 3aB~-tCI-!M0CTI-t 
~-t3o3apRAa KBa3~-tcon~-tToHa Q 

OT w BAOn b n~-tH~-tA l. II 1-1 III 

I ~~ ~ 0 - ycnoe~-te HeycroA-

c.J 41-tBOCTioi/. 
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3. nepe~AeM K nposepKe r~noTe3bt, c¢opMyn~posaHHO~ a nyHK­
Te 1. 6yAeM paccMaTp~saTb peweH~fl ¢(r, w = 0) a ~HTepsane 
0 < m < 1 * o V1::; p~C. 3 cneAyeT, 4TO YCT0~4~BbiX CTa4~0Hap­
H~X OAHOCOn~TOHH~X peWeH~~ He cy~eCTByeT, B nonHOM COOTBeT­
CTB~~ c TeopeMo~ ,[lepp~Ka- Xo6apAa. 

PaccMOTP~M 3son104~10 so speMeH~ Ae~cTB~TenbHbtx Ha4anbHbtX 
naKeTOB ~(r, m, w= O) o 0Ha npO~CXOA~T B COOTBeTCTB~~ C ypas-
HeH~eM 

¢tt 

np~4eM 

2 
2 ¢ ¢ - tl2¢+ m ¢ - 1 +¢2 0, 

¢(r,O) =~(r ,m, w= O) Q = 0 0 

~0.6 
0.2. ... t 

50 t\: m=0.5 

0.1 • • :;;... t 
I I 'so bt m=0.3 

0.01 1 I > t 
I I 

I I so 

P~c. 5. rpa¢~K~ aas~C~MOCT~ aMnn~TYA~ 
nnoTHOCT~ noneso~ 3Hepr~~ a Ha4ane Koop-
A~HaT J{ max OT speMeH~ Anfl Tpex 
3Ha4eH~~: m = 0, 3; 0 , 5 ~ 0, 6. 

* T04Ka m = 1 np~ w =0 f1Bnf1eTCf1 OC060H B TOM CMbtcne, 4TO 
np~ m ... 1 

11 paA~YC 11 con~TOHonoA06Horo peweH~fl /CnP I CTpeM~TCfl 
K 6eCKOHe4HOCT~. 
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Ha p~c. 5 npeAcTasneH~ xapaKTepH~e Kp~s~e, ~nniOCTP~PYIO~~e 

speMeHHyiO 3aB~C~MOCTb MaKC~ManbHO~ Ben~4~H~ nnOTHOCT~ 3Hep­
r~~ J{ max (0, t) a 4eHTpe naKeTa Anfl Tpex paan~4HbtX 3Ha4eH~~: 
m = 0,3; 0,5 ~ 0,6. V13 3T~X p~CYHKOB B~AHO, 4TO B o6naCT~ 
3Ha4eH~~ m > m cr :: 0 ,5 a peaynbTaTe 3son104~~ HeycT0~4~soro 
Ha4anbHOro naKeTa B03H~KaeT YCT0~4~B~~ /no-B~A~MOMy, cna6o­
~3ny4al0~~~/ nynbc~pyiO~~~ noKan~aosaHH~~ noneso~ crycTOK -
nynbcoH. np~ np~6n~meH~~ napaMeTpa m K Kp~T~4ecKOMY 3Ha4e­
H~IO m cr ::0,5 cy~ecTsyeT nepeXOAHafl o6naCTb 3Ha4eH~~ m, 
rAe nynbCOH~ Tepf110T CBOIO YCT0~4~BOCTb, ~ 3BOn104~f1 Ha4anbHOrO 
naKeTa npoxoA~T ABe ¢aabt: a/ o6paaosaH~e nynbcoHa; 6/ He­
ycT0~4~BOCTb /pacnaA/ nynbCOHa. HaKOHe4, np~ m < mcr Ha-
4anbH~~ naKeT pacnaAaeTcfl cpaay /anep~OA~4eCK~/, M~Hyfl 

nynbCOHHYIO ¢aay. 
Tenepb cneAyeT o6paT~Tb BH~MaH~e Ha TOT ¢aKT, 4TO 3Ha4e­

H~f1 sen~4~H m st ~ m cr c xopowe~ T04HOCT biO cosnaAaiOT, 
a B o6naCT~ Cy~eCTBOBaH~fl yCT0~4~BbiX 3apf1meHH~X CnP /TO 
ecT b np~ m > m cr I cy~eCTBYIOT TaKme ycT0~4~Bbte HeaapflmeHHbte 
nynbCOHbl. 

B 3aKnl04eH~e KpaTKO OCTaHOB~MCfl Ha peaynbTaTaX e~e OAHO­
ro 4~cneHHOro 3Kcnep~MeHTa. B peaynbTaTe CTOnKHOBeH~fl ABYX 
HeyCT0~4~BbiX He3apf1meHHbiX KBa3~COn~TOHOB MOmeT B03H~KaTb 

AOnrom~sy~ee CBf13aHHOe cocTOflH~e, npeACTaBnfliO~ee co6o~ 4acT­
Hbt~ cny4a~ nynbCOHa. Ha p~c. 6 noKaaaHa Ha4anbHaf1 nonesafl 
KOH$~ rypa4~f1, a Ha p~C. 7 - yme 3Ha KOMafl HaM Kp~ Bafl J{ max<O,t) . 
On~caHH~e s~we peaynbTaT~ noasonf110T nOABecT~ HeKoTop~~ ~Tor 
cep~~ 4~cneHH~X 3Kcnep~MeHTOB no ~3y4eH~IO A~HaM~4eCK~x 
CBO~CTB CnP Anfl Pf1Aa penf1T~B~CTCK~X MOAene~ Teop~~ nonfl / l,G / 

C¢opMyn~posaHHaf1 a nyHKTe 1 r~noTeaa noasonHeT c eA~Ho~ 

T04K~ apeH~fl TpaKTosaTb see nony4eHH~e AD c~x nop peaynb­
TaT~ no saa~MOAe~cTB~IO ABYX Ksaa~con~TOHos. B paccMoTpeHH~x 
HaM~ MOAen~X C norap~¢M~4eCK~M~ Hen~He~HOCTHM~ B narpaHm~a­
HaX KpOMe yCT0~4~B~X /~ HeyCT0~4~B~X/ 3apHmeHH~X (Q ~ ~ 
KBa3~con~TOHOB Cy~eCTBYIOT yCT0~4~B~e /~ HeyCT0~4~B~e/ aapH­
meHHble (~ I= 0) ~ HeaapHmeHHbte (Q =0) nynbcOHbt. A 3TO 3Ha4~T, 
4TO np~ onpeAeneHH~x napaMeTpax Ksaa~con~TOHOB /KaK aapH­
meHHbtX, TaK ~ He3apHmeHHbtX/ 3BOn104~H ~X B3a~MOAei1CTB~f1 n~60 
aasepwaeTCfl o6paaosaH~eM cooTBeTCTBYIO~ero nynbcoHa /csH­
aaHHoro COCTOflH~H/, n~60 npOXOA~T 4epe3 nynbCOHHYIO ¢aay 
/pe30HaHC/ nepeA B03H~KHOBeH~eM HeyCT0~4~BOCT~ /pacnaAa/ *. 

*CneAyeT nOA4epKHYTb, 4TO, KaK Mbl yme OTMe4an~ paHee, 
nocne soaH~KHOBeH~H CBf13aHHoro cocTOHH~H o6paaosasw~e ero 
KBa3~con~TOH~ TepHIOT CBOIO ~HA~B~AyanbHOCTb. 
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y 

~max 

0.01 

PHc. 6. Ha4anbHaB none­
saB KOH$Hrypa4HB H3 ABYX 
HeyCTOA4HB~X AeACTBH­
TenbH~X KBa3HCOnHTOHOB. 

X 

PHC. 7. lpa$HK speMeHHOA 3aBHCHMOCTH Hmax 
AnB Ha4anbHOrO COCTOBHHB, npeACTaBneHHOro 
Ha pHC. 6. 

so t 

C 3TOA me T04KH 3peHHB nepecTaeT 6~Tb napaAOKCanbH~M 
$aKT nOBBneHHB yCTOA4HBOrO nynbCOHa B pe3ynbTaTe CTOnKHOBe­
HHB ABYX HeyCTOA4HB~X KBa3HCOnHTOHOB. nynbCOH~, nOA06H~e 

OnHCaHH~M BbiWe, 6blnH 06Hapy>KeHbl B 4HCneHHbiX 3KCnepHMeH-
Tax17 / B FlpOCTpaHCTBe pa3MepHOCTH 1-0 npH CTOnKHOBeHHH aa­
PB>KeHHbiX KBa3HCOnHTOHOB C pa3nH4HbiMH CYMMapHbiMH 11 H303apBAaMH 11 

I Q = 2Q 1 ' Q 1 =Q 2 H Q = Q 1- Q 2 = 0 ' Q1 =- Q 2 I. no-BHAHMO-
MY, B nepBOM cny4ae Mbl HMeeM Aeno C PO>KAeHHeM 

dO nynbCOHa, nocKonbKY QP"' -- f, 0 /eM. pHc. 2 
dt 

3apB>KeHHOrO 

pa6oTbl 171 I, 

BO BTOpOM cny4ae - C pO>KAeHHeM He3apB>KeHHOro nynbCOHa Q p-+ 0 
/cM. 1 71 CTp. 383/. npH 3TOM o6naCTb Ha4anbHbiX ycnOBHA AnB 
pO>KAeHHR HeaapB>KeHHoro nynbcOHa 3Ha4HTenbHO 6onee y3KaB. 

HaKOHe4, B pa60Te I S / 6btnH TaK>Ke, no- BHAHMOMy, 06Hapy>KeH~ 
nynbCOHbl, HO y>Ke a paMKax ypasHeHHB WpeAHHrepa c HenHHeA­
HOCT biO BHAa cp 3- acp 5 • Cy~eCT By lOT nH HeOAHOMepHble nyn bCOHbl 
B paMKax ypasHeHHB WpeAHHrepa c APYrHMH BHAaMH HenHHeAHo­
CTH? B 4HcneHH~x 3KcnepHMeHTax, s~nonHeHH~x nonbcKoA rpyn­
noA y4eHbiX, BO BCBKOM Cny4ae B MOAenH rayCCOHOB HeOAHOMep­
Hble nynbCOHbl He o6Hapy>KeHbl 19 1

• 
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CneAyeT 3aMeTHTb TaK>Ke, 4TO ycToA4HBOCTb HeaapB>KeHH~x 
nynbCOHOB MO>KeT 6~Tb 06bBCHeHa COXpaHeHHeM HeKOTOporo aAHa-
6aTH4eCKoro HHBapHaHTa 12 1 
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