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BBeaeHue

* [lepBas KnaccuduKauma n obeyKaeHmne 3BoALMU TOMOIOTUYECKNX
nedektos (conmtoHoB) BO BceneHHom bbl1a AaHa B cTaTbe
(Knébén, 1976).

* [Mocne atoro 6b110 ONYBNAMKOBAHO MHOXKECTBO paborT, rae
PACCMaTPUBANNCL PA3INYHbIE TUMbI COIMTOHOB (CTPYHbI, AOMEHHbIE
CTEHKM, MOHOMO/IN U TA,), UX CBOMCTBA M BO3MOXHOE
KOCMOJIOTMYECKOE 3HAYEHME.



BBeaeHue

* COIMTOHbI NCNO/Ib30BA/INCb KaK BO3MOKHble pelleHUs Pa3NnNyHbIX
npobiem KOCMONOTUN: NPUPOAA TEMHOMU SHEPTUN U TEMHOM
MaTepuun, reHepauma NnepBUYHbIX HEOAHOPOAHOCTEWN.

* [locne 2000-x MHTepec K CO/IMTOHaM CyLWeCTBEeHHO CHMU3UACA, YTO
CBA3aHO C pAAOM Heyaay 3TOro Kaacca mogenen.



BBeaeHue

* OCHOBHOM MexXaHWU3M reHepaumm CONUTOHOB --- UX 0bpa3oBaHue B
da30BbIX Nepexogax.

* TakOM MexaHW3M M10X0 cornacyercs ¢ HabaogaTeNbHbIMU AaHHbIMU
TaK KaK OH NPUBOAMUT K C/INLLKOM 60/IbLLMM MepBUYHbIM
HEeo4HOPOAHOCTAM, IMOO K AOMUHUPOBAHUIO BO BceneHHoM
NOMEHHbIX CTEHOK (€C/1M OHU TONONIOTMYECKU CTabuNbHbI).



BBeaeHue

* Camo noasneHne CONUTOHHbIX peLLIeHl/Iﬁ B NoJieBbIX MOAenAax He

3anpeweHo, eCaim mMexaHU3m UxX O6pa3OBaHMFI OT/ZINYEH OT Cl)a3OBbIX
nepexoaos.

* B nonesbix mogenAax ¢ AOCTAaTOYHO CNOXKHbIM NOTEHUMANIOM
NOsAAB/IEHME COJIMTOHOB AABAAETCA HEU36EKHbIM.

* CONUTOHbI MOTYT NPUBOANTL K 0bpa3oBaHuto MY/, Kak 6bino
nokasaHo B pabote (Pybun, Xnonos, Caxapos, 2000).

* B pamKkax gaHHOM paboTbl paccmaTpmuBaeTca mexaHu3m ob6pa3oBaHUA
CO/INTOHOB, He CBA3aHHbIN € $Ga30BbIMM MNepexogamu.



Moaenb

[NoTeHUMan moaenu B NPOCTPAHCTBE
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Moaenb

N
. HH - MoTeHUMan moaenn B NPOCTPaHCTBE NONEN
LI 1 ! d n x (BnAa ceepxy).
Initial state
2
Ha pucyHKe KpacHbIMU CTPEIKaMM YKa3aHbl
1 - ! SRR R nn == Ha4ya/ibHble 3HAaYEeHUA NONEN U NYTb
0 AT 1 2% Minimum CKaTbIBaHMA NONEN B MUHUMYM
= e B HeobxoaMmbIn AnAa obpa3oBaHMA AOMEHHOM
ER ————
CTEHKMW.
2
= - ! Ons obpasoBaHUA JOMEHHOW CTEHKMU
Al CKaTbIBaHME A0/IXKHO NPOUCXOANTb
O HOBPEMEHHO € 06enx CTOPOH OT

= L ! . . 2 0 2 JTOKaNIbHOIMO0 MaKCUMyMa.



Konnanc ny3bipen

t=60.0, t=120.0, [H™1] t=180.0, [H™] __y i
[1BymepHoe pacnpegeneHme naoTHOCTU
10° 3Heprmm nonen B PU3NYeCcKom
NPOCTPaHCTBE.
Ha pucyHKe nokasaHa 3BoAoLUMS

-1
£=210.0, [H1] £=240.0, [H™'] ___t=300.0, [H] - BaKYYMHbIX Ny3bipei B MOAENN.

B naHHOM paboTe Bce ABYMEPHbIE PUCYHKM
1072 3TO ABYMEpPHbIe Cpe3bl B paMKax
TPEXMEPHON CUMYNALMUN.
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[loABeHMe AblPOK B CTEHKAX

£=240.0, [H™1] t=300.0, [H™1] £=360.0, [H"!]

— 101

10°

— -1 _ - 1071
t=420.0, [H™*] t=480.0, [H™']

1072

-3
0 200 400 0 200 400 0 200 400 o
x, [H™1] T77IH]

Ha pucyHKe noKkasaHo obpa3oBaHue AblpoK
(OorpaHUYEHHbIX CTPYHaMU) B BaKyYMHbIX
ny3blpsax.

Ha nepsou n BTOPOWN KAapTUHKAX B BEPXHEM
pAaay MOXHO yBnaeTb obpasoBaHue AByxX
AbIPOK B BaKYYMHbIX My3blpAX.

Mocne ob6pa3oBaHUA AbIPOK Ny3bipU
CTPEMATCA K KOJI/1aMncy, MEXaHMU3M KOTOPOroO,
OT/IMYEH OT KOMNAMNca YNCTbIX Ny3blpen.



oABJIeHNE AbIPOK B CTEHKAX

Ha pucyHKax nokasaHo ob6pa3oBaHMe AblPOK B BaKyyMHOM My3bipe (0bpasoBaHmMe NpomncxoamT Ha BTOPOM
KapTUHKE) B TPEXMEPHOW KapTUHE.
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[lepenpucoeanHeHne

t=330.0, [H™*] t=336.0, [H™!] t=342.0, [H™!]

Ha pucyHKe noKa3aH adpdeKT nepenprucoeamnHeHuUA.
10° B gaHHOM cny4vae ABa BaKyyYMHbIX My3blps
CTa/IKUBAIOTCA B pe3y/ibTaTe CBOEN 3BOOLMUMN
N B UTOre CAMBAOTCA B OANH
0_1(rpaquHbueycnOBMﬂ|4MKnmqecxmey

t=348.0, [H™!] t=360.0, [H™] t=372.0, [H™!]

1072
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x, [H™'] TH]
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N3nydyeHme

. t=48.0,[H"] t=120.0, [H™!] t=192.0, [H™!] 15

0 200 400 O 200 400 O 200

Ha pucyHKe nokasaH addeKT penakcaunm nytem
N3Ny4eHUA CKanspHoro nond. [JomeHHble CTEHKMU
cTpemaTca U36aBUTCA OT KPUBU3HBI NYTEM U3TYYEHMUA

CKanApHOro nonA.
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NHDNALMOHHbBIE HaYalbHbIE YC/10BUA

Field ¢: pg=0, 0-=0.16, N-=3 Field x: up=5.5, 0-=0.16, N-=3

PacnpepeneHune B dU3nyeckom
NPoCTpaHcTBe
nona ¢ (cnesa) n nona x (cnpasa)

0 20 40 B0 20 0 20 40 a0 B0
x, [H1] x, [H71]

-08 -06 -04 =02 0.0 0.2 0.4 48 5.0 5.2 5.4 5.6 58 6.0
¢, [H] x. [H]
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COﬂ MTOHHAA lNeHAa TpexmepHoe pacnpegeneHune naoTHOCTU SHEPrum

NoneBon KOHGUrypaumm B NPOCTPAHCTBE.
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CONUTOHHAaA NeHa

TpexmepHoe pacnpeaeneHne nAoTHOCTM SHEPTrum
N0/1IeBON KOHUTYPaLIMK B MPOCTPAHCTBE ANA CAy4as
rAe B OCHOBHOM MOJIy4atoTCA BaKyYyMHbIe Ny3bipy.
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Cxema 0bpa3oBaHMA NeHb

¢, [H]

50 -25 0.0 25
X, [H]
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3aK/IKo4YeHme

* PaccmoTpeHa nonesaa mogesib ¢ MeEXaHU3MOM 0bpa30BaHUA
CO/IMTOHOB OCHOBAaHHOM Ha AMHAMMYECKOWN 3BONOLUN CKANAPHDIX
nonemn.

* MexaHn3am ob6pa3oBaHMA CONNTOHOB B Modenn He TpebyeT hpa30BbIX
nepexoaoB, U MO3TOMY MOXeT ObITb AOCTAaTOYHO PeaKUM BO
BceneHHOW, 4TObObI HE NPOTUBOPEUYUTL HabAOAATE/IbHBIM AAHHbIM.

* COIMTOHbI B MOZE/N C Ha4a/IbHbIMU YCIOBUAMM NMOSAYYEHHbIMU Ha
cTaguu HPNALMM 0bpasyloTca cpasy B K1lacTepax BMecTe C raao u3
YaCTUL, CKaNiPHOro Nnons.
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