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PadoTa ewnosaHeHa 8 fladopaTopmn TeOpeTNUYECKOA PU3nKn
06veANHEHHOr0 MHCTUTYTA RAEPHLIX WCCNEAOBAHNWA,

OpununanbHoie ONMOHEHTH :

AOKTOp QN3NKO-MATEMATHYECKUX HAYK N M, RpemMnH
AOKTOP (QU3NKO-MBTEMATHUYECKNX HAYK M.A.MecTBupruBuAK
AOKTOp HN3NKO-MATEMATHYECKNX HAYK P.H.¢aycTos

Besyuee HayuHO-MCCARAOBATEALCKOR yupexaeHne -
HayuHo-nccnea0BaTenbCKHA MHCTHTYT ApepHO# Gn3NKn MOCKOBCKOro
roCyaapcTBeHHOr 0 yHuBepcnteTa wm, M,B,JloMoHocosa.

ABTopegdepar pa3socsaan " " [980 roasa.

3awnrya auccepraumm cocrtomtcsa " " 1980 roga
Ha 3aceaaHnn cneunannsnposanHoro Coseta [047.01,01 RaGopatopwun
TeopeTnyeckoih Gu3nkn 06veANHEHHOr0 MHCTHTYTA AZEPHHX MCCAep0Ba-

Hni, fy6Ha, Mockosckoh o6aracTu.

C anccepraunedt MOXHO O03HAKOMWTbCA B OnéanoTeke 06veANHEHHOrO
MHCTNTYTA SAEPHWNX MCCAEAOBAHMIA,

YuyeHuR cekpertapb CoBeTa
KAHANAAT HN3NKO-MATEMATHYECKNX HAYK

P.A,AcaHoB




0BUAfl XAPAKTEPUCTUKA PABOTH

AKTYanbHOCTbL TeMel

Mpo6aemMa TeopeTNYECKOro MCCACA0BAHNA NPOUECCA MHOXECTBEHHOrO
POXAEHAR - ORHA M3 UEHTPAJAbHHX B QPU3MKE INEMEHTapHHX vacTuu, Jon-
roe speMa 3IKCNEPUMEHTAALHOE M3yUeHWE TAKUX NPOUECCOB GHAC BO3IMOXK-
HO TOJNbKO B KOCMMUECKMX nyuax, HecMoTpAa Ha 6oabune MeToanveckue
TPYAHOCTHN, CBA3AaHHHE CO 3HAYUNTEAbHLIMA MOrpewHOCTAMM W3IMepeHuih, Gv-
3MKA KOCMUYECKNX AyuyeRh 3aN0KMAA OCHOBB NPEACTABAEGHWMA O AMHAMUKE
MHOKECTBEHHOro poxaenns, Hoseiwni nporpecc 8 3ToiA 06aacT LZ0CTMr-
HYT 6naroaaps CoBpeMeHHsM yckoputeaaMm /OMAN, NéB3, UEPH, OHAJN n
Ap./, KOTOpHE NO3BOJMAN NPOBECTW RETANLHOE MCCNELOBAHNE MHOXECT-
BEHHMX NPOUECCOB B WMPOKOM HMHTEpBane IHEPruh OT AECATKOB A0 COTEH
3B. Ocob6yw akTyanbHoCTb 3Ta npo6neMa npuodGpeTaeT 8 CBA3N C CO3fa-
HNEeM B TeueHne OAMKaRWNX AECATM-NATHAAUATH NEeT HOBHX YCKOPHTEAb-
HbiX KOMNAEKCOB HA CBEPXBLICOKUE 3JHEPrun /yCKOPUTEAbHO-HAKONUTEAL-
HuA xoMnaekc B8 WOBI, Tesatpon Bo OHAN w gp./.

BakHOCTb W3yueHns AKHAMUKM NPOUECCOB MHOKECTBEHHOrO POXAEHMA
/xkoTopwe cocTasasnT Gonee 80% COOLTHA Npn BHCOKMX 3Hepruax/ obyc-
N3BANBAETCA ewe N TeM (aKkTOM, UTO MMM BAKTNYECKN ONpefenapTCA W
ynpyrwue npouecce, Kak 3TO CAefyeT M3 YCNOBWA YyHWTApHOCTH, T.e,
ynpyrvne CTOAKHOBEHMA, NO-BWAWUMOMY, NPOABARKNTCA KaK "TeHb" Henpy-
FUX KaHanos,

fipy aHannse MHOXECTBEHHOrO 00PA30BAHNA INEMEHTAPHHX 4ACTHY
GHAC Pa3BMTO 3HAYNTEALHOE UNCAO MORENEA M (EHOMEHOAOr MUECKNX CXEM,
flocnheaoBaTenbHu NOAXOA 6a3NPYeTCH HA OCHOBHWX NPUHUWNAX ¥ BHBO-
Aax «ksaHToBOW Teopwuu noaa /KT/, Ha npoTaxeHun Tpex gecATHAETHR
O0CTalbWe#ACA OCHOBHHM TEOPETUYECKNAM METOAOM ANA N3YUEHNA B3IaNMOAEN-
CTBNA dNeMeHTapHux Yyactuu, Hauyano wHTeHcuBHOro passutna KTN aas
NCCNEAUBAHNA QM3INYECKUX NPOUECCOB BOCXOANT K padotam H.H.boroaw-
OOBa/I/, KOTOPHM OHAO NPERAOKEHO W Pa3BUTO NpeacTasieHue 06 aMnan-
TyAe PACCEAHNA KAK O €AWHOM AHAANTAYECKOR QYHKUAN CBONX NEpEeMeH-
HHX. ITO NO3BOAMNG C EAMHOW NO3MUMM NOAOWTM K COBOKYNHOCTH $H3u-
UYECKNX NpoueccoB, NPONCXOAAUNX B PA3NNUHLX KaHanax,dyHpaMeHTanb-
HolA nporpecc B NOHUMAHNN QH3INKK MHOKECTBEHHWX MPOUECCOB GbA A0~
CTUrHYT 8 padoTax A.A.ﬂoryHoaalz/, KOTOPHA, HCXOAR W3 MPUHUANDB
TEOopHUM NoAs, CTPOro A0KA3an pAA ACUMNTOTHUECKNX CBOWCTB M OFpaHn-



YEeHWA Ha IHEpreTHYeCKDe NOBEAEHWE XAaPAKTEPUCTHK MHOKECTBEHHBX peak-
unit, Onpegensnuee BANAHME KAK HA TEOpPeTHYECKHE WCCREAO0BAHMA, TaK #
Ha (QeHOMeHONOrMyeckue NOCTPOEHNA OKA3AN NPEANOKEHHHA W pa3BUTHA B
paOorax/2'3/ WHKAN3NBHLIA MNOAXOA B TEOPUM MHOKECTBEHHOr0 POXAEHNA
yacTuu, NO3BOANBWNA BCKPHTb PRA HOBHX 33aKOHOMEPHOCTEWA, CyuecTBeH-
HbiX AHA MNOHWMAHWA MEXAaHW3MOB 06pa3oBaHWA BTOPMUHBIX 4vacTuu,., Ha oc-
HoBe 06unx npuHuunos KTN B paOOTax/4/ 6bln BLIABMHYT W MCCNEAOBaAH
NPHHUAN aBTOMOAEALHOCTH B FAYOOKOHEYNPYrux # WMHKAN3UBHHX npoueccax.
NoaTBepkAEHHAA 3IKCNEPNMEHTANBLHO ABTOMOAEALHOCTb MAN MACWTAOHAA WH-
BaPWAHTHOCTb, BHPAKANWAACA B NOAOGMM IHEPreTHUECKNX 33ABUCHMOCTEe#R

n GOpMH CNEKTPOB AaAPOH-AAPOHHBIX, JNENTOH-AAPOHHHIX N GOTOH=-AAPOHHHX
peakuuh, cBHAETEABCTBYET B NONb3Yy BAKHOTrO CBOACTBA YHMBEPCANBHOCTH
npoueccos o6pa3oBaHNMA vacTuu. B paMKaAXx MHKAKG3IUBHOrO PaCCMOTpPEHNs
6uina BHABWUHYTA MAER 0 HEOOXORVNMOCTY BHLIACAEHWUA pPA3ANUYHLIX o0sacTen
$a30BOro NpoOCTPAHCTBA, COOTBETCTBYWWMX, Boobwe rosopa, o6pasosaHui
pPa3AMYHEX MO NPpUpoAe rpynn BTOPHUHBLIX 4YacTvu, AWib B COBOKYRNHOCTH
Aapunx HabsRppaeMyn MHomecheHHocrb/s/. 3Tta Maes ecrtecTBeHHbM oOpa-
30M MPUBOAWT K ruMNOTE3e CYLECTBOBAHMA 8 0AHOM AKTE B3aWMOAEACTBMA
HECKOAbKNX /ABYX wnan 6onee/ MexaHW3M0OB 006pa30BaHUA BTOPNUHLIX 4ac-
THU, ~hexauweh B OCHOBE MHOIOKOMNOHEHTHOrOo NOAX0AA K OMUCAHWK NpoO-
UeccoB MHOXECTBEHHOI0 06pa30BaHKA aapouosls/.

Heo6x0AMMOCTb BO3HMKHOBEHWA TAKOro NOAXoKa olycnasansaeTcs
pPAAOM 3KCNEpHMeHTaAbHuX HAKTOB W TPYAHOCTER, CBA3AHHHX € WX Teope-
THYECKNM ONnCaHWeM, YCAOBHO, NOAXOAb K MHOKECTBEHHOMY DOXAEHWKO Npn
BHCOKMX IHEPrvAX MOTryT OuiTb pa3béuTs Ha Tpwn Gosbwue rpynns., lepsasr,
NCXOANT #3 NPEeANONOXKeHWA, YTO B NpoUeCCe COYAAPEHNA ABYX AAPOHOB
o6pa3yeTcAa eANHAA BO30ykAeHHAA CUCTEMA, pacnap KOTOpoh paeT Habaw-
paeMme BTOPpUUHBIEe YacTuub. K 3TOA rpynne OTHOCATCA ruapoanHaMuyec-
KWe KW CTaTncTuueckue Monenn/7/.

BTtopas rpynna npeanoanaraeTt, uYTO MPH COyAapeHWn BO3HMKANT ABe
CNCTEMb, CBA3AHHBE C NEPBHUUYHMMW AAPOHAMW, NOCACAYOWUA pacnajg Korto-
pbHX AdeT HabAwAAEMYyK MHOXECTBEHHOCTb, CHAd OTHOCATCA MOAeAn TOp=-
MO3HOr0 W3NyJyeHWA, QparMeHTauuum, Heynpyron AM@paKuMM/BI.

Mogean MyabTuNeprdPepnyeckoro W MyabTnpe AWeBCKOro Tuna, knac-
TepHoe N CTpyWHble NOAXOAL OTHOCATCA K TpeTbed, Hanbonee WHTEHCHBHO
pa3suBawuefdcAa B nochepHee BPEMA rpynne Mogenen, aneaanpyouMx K pac-
CMOTPEHMD CUCTEM C MHOrMMW BO3O6YKAEHHHMN ueHTpaMnlg/.

OTMeTUM, 4TO npu BucOknx anepruax / P_ 2 100 3B/c / moaean,
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OCHOBAHHWE HA NPEACTABAEGHMAX TOABKO 0 CTaTUCTHUECKOM, AWDpAKUNOH=-
HOM 60 NepngepuuecKoM MexaHu3amax MHOXECTBEHHOIr O pOXaeHus, B8 OT-
AeAbHOCTW He A4awT Xopowero ofincaHnA MHKNO3NBHLIX pacnpeaeneHnit u Mx
xapakTepncTnk. Takum 06pa3oM, K pa3sfnuHuM no npupoae rpynnam BTO-
pruUHbLIX YacThuy /avanpyoune AApOHb, YaCTHLL n3 o6aacTu ANOHN3auun,
CTpyn aApoOHOB Nph GoMbuNX MONEpeuHbx vMnyabcax w T.a./ AOMKHH ObTb
npuMeHeHs M pas’anuHbie npeacTasneHna o MexaHw3mMe nx o6pasosaHunAa,
UTO " ABAAETCA OCHOBHHIM MOJOKEHNEM MHOFOKOMNOHEHTHOFO NOAXO0AQ.
KOHKPETHOE ONUCaHne MexaHwamos 06pa30BaHMA 4YacTL yAaeTvca nNoOAYyUNTH
B8 PAMKAX PA3NNUHBIX Mogenel KBAHTOBO# Teopwn noad,

MHOr OKOMNOHEHTHOMY MOAXOAY % TeopeTUKO-NOAEBOMY ONNCaHND Me-
X3aHW3MOB MHOXECTBEHHOTO pOXAeHua uacTuu npu BHICOKWX 3HEPrUAX W
focBALEHa HACTOAWAA AMCCEpTaUuA.

llenp_padoTs cocTouT B dopMynnposke MHOCOKOMMOHEHTHOr0 NOAX0A3
B TEOpWA MHOKECTBEHHOrO pPOXKAEHNUA AAPOHOB, pasBnTun Ha 6ase KTN mMe-
TOAOB ONWCAHWA MEXAHW3MOB MHOXECTBEHHOrO 06pa3oBaHna JacTuu, no3B80O-
NApuKnX 3PPeKTHBHO NHTEpNpeTnpoBaTh aKCNepUMEHTaAbHHE AdHHbHE NO
aApOH=-aAPOHHHM CTOAKHOBEHWAM np# BHICOKWX 3HEpPruAax.

HayuyHas HOBW3HA ¥ NpaKTu4yecKan UEHHOCTD

B zuccepTaunmm uccneposaHa npo6aeMa TEOPETHHECKOro ONUCAHNA W
$eHOMEHOAOT MUEeCKOro aHasAn3a MHOKECTBEHHHX W NONYWUHKAO3NBHHX pacnpeé-
aeNeHNA W ¥X KOPpPEeAALUNOHHLIX MoMeHTOB, [loKa3aHo, 4TO coBpeMeHHHE
cBepeHns 0 ON3UKe MHOKECTBEHHLIX agpoH-aAPOHHLUX npoueccos ceujeTenb-
CTBYNT O Hafnuuu PARA MEXAHN3IMOB 06pa30BaHNA BTOPMUHMX 4acThl, co-
OTBETCTBYOUMUX PA3ANUYHLIM o6nacTAM (a3o0BOro NPGCTPAHCTBA. Pa3ssntyl
TeopeTWueCKhe MOAenn ARA OMMCAHWA 3TUX MEXAHW3MOB, OCHOBAHHHE HA
METOAaX KBAHTOBOW Teopun NOASA. Bo3HMKAWWAA NP 3TOM $n3nueckan Kap-
TWHA jfa3eT BO3MOXHOCTb CaenaTb BHBOA O NMpenMyuecTBEHHOM POXAEHWW
BTOPHUHLIX YACTWL NPU BHICOKUX JHEpPrvAx uepe3 AAPOHHHE accounauvw
/knacTeps, pe3oHaHcs/. CpaBHeHne Mopenew c IKCNEepNMEHTOM AaeT Xo-
powee cornacue Kak 8 Cayuae POXAEGHNA YACTWU C OF PAHMUEHHEIMA none-
peuHsMiA MMAyabcamMu, Tak U AAA npoueccos ¢ 6OAbWHMMK P, .

B aucceprauun pa3paboTaHu OCHOBH MHOFOKOMNOHEHTHOrO NOAX0ARQ
K ONWCaHNO AAPOH=-3APOHHHX CTOAKHOBEHW, pacKphwBawguero poab OCHOB-
HoIX MEXAHW3MOB 06Pa30BaHWUR BTOPHUHLIX dacTuu npu BLICOKNX W CBEpPXBbl=~
cokux aHeprnax. TeopeTnueckue MeTOAd, passuThe B AWCCEpTaunmK,MOry?
6bTb NpUMEHEHH ANA pa3paboTKN HOBBIX Moaenei » HEHOMEHOANOTrUHECKNX
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CXeM B TEOPUM MHOKECTBEHHOrO0 POXAGHWA 3INEMEHTApHHX YacTuu.
WccaeaoBaHne, NpoBeAeHHOE B AWccepTauwu, npuodpetaer ocobyw
NPaKkTUYEeCKYHn LEHHOCTb B CBA3N C NPEACTOAUMM BBOAOM B CTPO#A HOBOroO
NOKONEHNA YCKOPUTENEeH Ha CBEPXBLICOKME 3HEeprum,
PesyabTaTe AMCCEPTAUMM MOrYT ObTb WCNOAL3IOBAHM MNPU NAAHMPOBA-
HAW W MHTepripeTaunW pe3yAbTaTOB 3IKCMEPUMEHTOB, KOTOpHe OyAyT MocTas-
NeHbH HAd 3TUX YCKOPNUTENAxX, a Takxe ANA 00BACHEHMA pPAAA 3aKOHOMEpHOC-

Teh, Ha6noaaeMbix B KOCMUYECKNX nyqax/IO/.

Caegyoune OCHOBHME pPE3YAbTATH BHABWIANTCA AANA 3aUNTH:

1. NpeanroxeH v pa3padoTaH MHOrOKOMMOHEHTHLA NOAXOA B Teopuu @
MHOXECTBEHHOr0 pPOXAEHMA 4YacTuu MNPW BHICOKUX 3IHEPrvAx, Aawwwi nocne-
AOBATEAbHY® OCHOBY ANA 3HANAM3a 3IKCNEPUMEHTANbHBIX AZAHHbHIX, NOAYYEH-
HHX Ha COBpPEMEHHBIX YCKOPUTEAAX B WWPOKOM WHTepBane 3Heprui,

2. Pa3paboTaH MeToA NPUGANKEHNA MPAMOANHERAHHX NyTeh B KBAHTO-
BO# TEOpWWM NOAA ANA HEYNPYrWX NPOUECCOB - AAEKBATHHA MEXaHu3Mmy
MHOXECTBEHHOr 0 POXACHNA YACTHY C O PAHUYEHHLIMN NONEPEYHBHMU HMNYAb -
camn,

3. B paMkax npeactasieHuA, NOAYUEHHHX B KBA3NNOTEHUMANLHOM
popmMaan3Me B NepeMeHHwWX CBETOBOro ¢poHTa, CHOPMYyAWpoOBAHH NpasBunAa
KBApKOBOro CyYeTa AAA WHKJK3UBHLX NPOUECCOB C 60AbWUMU NOMNEPEUHLIMU
MMNYAbCAMW, HARgeHbl BHIPAXEHWA ANA OCHOBHBIX XAPAKTEPUCTWUK NOAYNHKNK-
3MBHHX peakuwni,

4, MpeagnoxeH HOBLIA 3aKOH NOAOOMA ANA NONYNHKAKR3WBHHX nNpoueccos,
YAOBJAETBOPAQWMA TPeGOBAHNAM KBAHTOBOK Teopuun NONA U IKCNEPUMEHTaNbL-
HO NOATBEPXAEHHHA B onwTax Ha yckopuveaax /UEPH, WoB3, ONAN/. -

5. fipeasoxeHa ¥ pa3BuTa MOAEAb ABYX ME@XAHW3IMOB AAA ONWCAHUA
npoueccos ¢ 60AbWOA MHOXECTBEHHOCTbN.

6. B paMkax NpeAnNOXEHHOW B AMCCEPTAUAN MHOTOKOMANOHEHTHOW MO-
A€AN ANA NONYWHKAW3NBHLIX NPOUECCOB YCTAHOBAEGH U W3yuyeH Koppeasun- O
OHHbLIA XapaKTep acCOUMATHBHOA MHOKECTBEHHOCTM ¥ BHICWAX MOMEHTOB no-
NYNHKAN3INBHLIX CEUEHUN,

7. B paMkax MOJAeARM ABYX MEXAaHU3MOB AOCTUIHYTO Xopomwee KoJnvecC-
TBEHHOe onucanue 3KcnépnMeHTaanux AAaHHBIX MO TONOJOrUYECKWUM Ceye-
HUAM M KOPPEAAUNOHHHM MOMEHTAM B WAPOKOM MHTEpBane 3Heprua Aas pp,
pp s+ Kp TN -B3auMopeihrcTeni,

N3yueHa 3aBUCAMOCTb TONOAOIMYECKUX XAPAKTEPUCTUK OT KBAHTOBHIX
yncesn CTAaNKWBANWWUXCR aApoHOB,




8. Bnepsue NpeACKa3aHo Haauune npu BHCOKMX 3HEpruAx 3gdexkTa
NOAOKMTENbHHX 3apPAAOBO-HEATPANBHHX Koppeaaunit W Koppeasund MHOXecT-
BEHHOCTEN YacTnU, POKAEHHWX BNepea W Ha3ak, IKCNEPNUMEHTANbHO O06Ha-
pyXeHHbHX B ONLITAX Ha YCKOPUTENAX /N6B3I-0NAN, CERN, FNAL/.

g, Pa3BMTa KOHUENUAR CYLeCTBOBAHWA AAPOHHHIX accounmaunit BTOphu-
HBIX 4aCTWU /knacTepos/, He NpoTuBOpevamasn COBpEMEHHbHM 3KCNepuMeH-
TanbHHM AAHHBLIM M A20OWARA NPEACKA33HWA KaK AAA YCKOPHUTEADbHOA $n3nkn
BLICOKWX 3Hepruii, Tak n AnA Gu3nkn KOCMUYECKNX Ayuen,

AnpofauvAa_ancceprauviu

CCHOBHHE MATEpNans ANCCEPTAauNK AOKNAAHBANNCD Ha cemunapax Jfla-
6opatopun TeopeTnuecKoi QN3NKh 06beAVHEHHOr 0 MHCTUTYTA AAEpHBIX HUC-
cneaoBanni, MHCTUTYTa Qn3nku BLHCOKHX aHeprwit, EpesaHckoro @u3nuec-
Koro mHcTuTyTa, WPB /3arped/, XeNbCHMHCKOrO yHuBepcuTeTa, HayuHbX
ceccuax 0 AH CCCP /I977-80 rr./, ceKkunAx YyeHoro coseta OWAK no
TeopeTnyeckon Quinke /1978 r./ n no ¢n3nke BHCOKWX aunepruit /1979 r./,
MexAyHapOAHHX wWKOAAX OMAN n UEPH-OMSAW no ¢n3nke BHCOKNX JHEeprui
/Coun --1974 r., Aayuwta - 1975 r., baky - 1976 r., lomeab - 1977 r.,
Npumopcko - 1978 r./; MexayHapoAHuXx KOH$EpeHUusX no $n3nkKe BLICOKUX
aHeprwi /Knes - 1970 r., Téuancn - 1976 r./; MexayHapOAHLX CHMNO3N-
yMmax w cemuHapax /baky - 1973 r., Okcdopa - 1975 r., Cyxymn - 1975
r., Ayona - 1976,1978 rr., 3arpe6é - 1977 r., Cepnyxos - 1977,1979
rr./ w ap.

Myoankaunn
Mo peaysabTaTaMm anccepraunn ony6éankosaHo 27 crarted.

Qo6rem padoTel

AnccepTauns COCTOMT M3 NATH rAaB OCHOBHOrO COAEPKAHKA, 3aKAW-
yeHNs ¥ 6M6AMOrpagnueckoro cnNucka auTepatyps, coaepxnT 210 cTpanuu
MaWMHOMNNCHOr0 TekcTa.

COBEPKAHNE PABOTH

lepsan rnaea gnccepraunn HOCHT BBOAHuIA xapakTep., B HedA paevcA
KpaTKNA 0030p OCHOBHHIX IMNVPHYECKHX 33aKOHOMEpHOCTEeR M TEOPETHYECKUX
NOAXOAOB, CBA33aHHMX C ONUCAHNEM Heynpyroro coyiapeHna aapoHos npk
BLICOKMX aHepruax, PaccMOTPeH Kpyr TeopeTnueckux naed v 3KCNepuMeH-
TanbHHX §AKTOB, NPUBOAAWMX K runortese CymwecTBoBaHNA B OAHOM akTe
B3aNMOAERCTBUA HECKONbKNX MEXAHW3MOB 06pa30BaHNA BTOPNUHBIX 4YaCTHU.



3Ta runoTe3a NeXUT B OCHOBE MHOMOKOMNOHEHTHOrO NOAXOAA B Teopun
MHOXECTBEHHOr 0 poXAgeHWA ajpoHoB, Takon NOAXOA BOCXOAWT K naee ©
HEOOXOANMOCTMN BHAENEHNA pa3anyHbx o6aacTed Ga30BOFrO NpocTpaHcTsa,
COOTBETCTBYOWMX OOPA30BAHWN PA3ANUHLIX MO NPUPOAE rpynn B8TOPUYHLIX
4acTuy, B COBOKYNHOCTX Apamwwnx HadnohaeMyn MHOXECTBEHHOCTDL,

B cnyuyae pUXAEHWA 4YACTHU C O PAHNYEHHLIMKW NOMEPEUYHBIMN UMNYAbL=-
caMun, 4TO cocrtasnfeT okono 80% Bcex coOuMTMA, OCHOBHOW BkAAJ AaWT:

- AMCCOUMALWA AUAKPYOUNX AZPOHOB, MNPN 3TOM BTOPHUHBIE YACTWUM
HECYT WHOOPMALAN O KBAHTOBBIX UMCNAX CTANKUBAWKUNXCA 00BEKTOB;

- HEe3aBUCHUMOE ACMYyCKAHME AAPOHHLIX accounaunin /kaactepos/.

Powagenne vactuu ¢ 60AbwNMM NOMEPEUHLIMM UMNYALCAMU MOMET ObiTb
3PGeKTMBHO ONUCAHO C yYeTOM MexaHW3Ma XeCTKOro COyhiapeHus, NpuBo-
AAWEro K BO3IHWMKHOBEHW® KOHYCa BTOPWUHBX 4YACTWL BNEepep-Hasag No oOT-
HOWEHUI K BHIAEAEHHOW vacTuue ¢ 60abunm l& B

Bropas rnasa fOCBAWEHA W3YUEHMD MEXAHM3IMA POKAEHUA vacTuy C
OrpaHNMYEeHHLIMW NONEPEYHLIMM MMNYAbCAMNW B paMKax Mojeneh KBaHTOBOW
Teopun NoAs B NPrOAMKEHUN NpAMOAMHEeRHuX nyTen /NNN/. Hcxoaa w3
PeAHMAHOBCKON VHTEPNpeTAUNN aMNANTYAb PACCEAHUA KAK CYMMbl N0 NYTAM,
MOXHO CKa3aTb, 4YTO WCNOAb3yeMoe NpubankKeHUe 3IKBUBANEHTHO y4YeTy ny-
Teh, Hanbonee 6AM3KO NPUOAMKAKLUMXCR K KAACCNYECKUM TPAEKTOPnAM
yacTuu., dn3anyeckn Takoe npubaukeHne afeKBATHO MAee ANANPYKUNX Yac-
TUU, Haweawed wWHUPOKOE PACNPOCTPAHEHUE MpPU OMUCAHKNW AZPOHHHX MPO=-
UeCccoB Npy BLICOKMX 3IHEPrUAX.

B nepsom naparpade C MCNONDb30BAHMEM METOAR KOHTMHYANLHOr O WMH-
TEerpupoBaHWA PaccMOTpeHs NPOLECCH PACCEAHNA ABYX HYKAOHOB C o6pa-
30BaHNEM ME30HOB B CKAaNRpHOW Mozean f; ~ ‘/}z)’ . letanbHo nccaepo-
BaH cayJyal pokAeHWA OfHOW vacTwun, floKa3aHo, YTO B HEKOTOPOA 06-
NacTn MMNYNbCOB POXAGHHBX ME30HOB /"MArkue" wacTuub/ Heynpyryw
AMANNTYAY MOXHO BHPA3UTL 4Yepe3d ynpyryw, NpuUUeM NOCAEAHAA fApeacTa-
8MMA B 3IAKOHAANLHO#A dopme.

Bo BTOopoM naparpage noApo6HO MCCNEAYNTCA aMAOANTYAM ynpyroro
W HEeYNpyroro paccesHna B MOAenn ¢ O6MEHOM BeKTOpPHHM Me30HOM, Han-
REHH 3AMKHYTHE AHANUTNYECKWUE BLIPAKEHKUA ﬁnﬂ AMNANTYA ynpyroro pac-
CeAHNA JBYX HYKAOHOB, 3 TaKkKe aMAANTYA HEYNpYyrux npouUeccos poxae-
HNA ME30HOB B CTOJNKHOBEHMWAX ABYX HYKAOHOB,

ACMMNTOTHUYECKOE NOBejeHMEe HAWAGHHHX aMAANTYR B npepene BuCo-
KWX 3Hepruw miayuaercs B pamkax passutoro 8 3toih rnase NNN, {lokasa-
HO, UTO NPU S—oo N PUKCMPOBAHHOM ¢ NpPONCXOAAT COKPAWEHWUA AOra-



PUOMUUECKNX UNEHOB B ACHMNTOTMKE aMnauTya npoueccos, [ipn 3atom amnan-
Tyaa ynpyroro paccesHns MOKeT OuTb NPeACTaBAEHA B IAKOHAALHOA dop-
Me, BKkNagb pasnaunOHHuX NONPABOK B A3HHOM NpubankeHun GaKkTopnayoTr-
CA B BNjE YHNBEPCAAbHOro MHOXWTena H (t) , 3aencAwero JAnwb 0T KBaA-
paTa nNepejaHHoOro mmaysbca, B 00643aCTN NepejaHHLX MMAYALCOB, OrpaHu-
YEHHBIX YCJOBHUEM Iti<< m2 , rae m - MAacCa HyKAROHa, BEANUNHA
HIit) MMeeT 3IKCNOHEHUMANbHYH 3IABACHMOCTL OT t , UTO NPUBOAMT K
NnosBAGHNN ANQPAKUMOHHOIrO NWKA B PACCEAHNA HACTHU HA Manwe yras B
COOTBETCTBMM C FNNOTE30W rAAajgkOCTH ROKAaAbHOrO0 KBasunoTeHuwana, flo-
A00HOE NOBEAEHWE AMNANTYAb PacCeAHNA COOTBETCTBYET, B HEKOTOPOM
CMbCJIe, KOrepeHTHOMY B3anMOAEACTBHO BUPTYanbHbHX Me30HOB, o6pa3syw-
uMx "wyO0y" HykaoHA,

laH peTanbHH% BLIBOA KOHTUHY3NbHOMO NPEACTABAEGHNA ANA AMNANTYAbl
poxaeHns n  Me30HOB, [loka3aHOo CBOWCTBO (aKTOPN3yeMOCTH Heynpyrow
amnanTyas 8 pamkax NNN,

B tpeTbem naparpage ¢ nomowbw MMM noayueHo pacnpegeneHune no
Yyncay BTOPHUHBIX 4YacTHU, nMewuee MNyacCOHOBCKWi xapaktep. NccaegoBa-
Ha 33BNCMMOCTb CPEAHEro 4ncAa uYacTuu OoT BuOOpa napaMeTpos oOpe3a-
HNA WHTErpasos B PasAVUHBX ACUMATOTHMUYECKMX O6nacTax, T.e. OT Orpa-
HUUEHNA HA UMNYALCH POAMBUMXCR 4YacTuu,

AndpdepeHunanpHoe ceyeHne pOXAEHMWA N=n,+n, me3oHos 8 NN

. jx. 12
nmeeT Bua (T‘zi%),, - H(t)lf’,’,‘,'; W, (5,8) Wp,(s,2),

/ 1/

raen, w /1, - BTOPUYHBIE ME30HH, CBA3AHHLIE C OAHMM W3 CTANKMBANUMWX-
CA HYKAOHOB, a VVn1(n2) - pacnpezeneHue 3ITNX ME30HOB, WMeouee B CaAy-
yae pPOXAGHMA "MArKvMX" 4acTny NyaccOHOBCKWA BuA.

YerBepTuit naparpad NocCBAWEH W3YYeHWO® CBA3M CPeAHEeR MHOXECTBEH-
HOCTH C HAaKNOHOM AWGPAKUMOHHOFO NUKa’ N NOAHMM ceueHnew, KOTOpbie
BO3HAKANT B NPOUECCAX POKACHUA BTOPHUUHBIX YACTUL C OrPAHUYEHHHIMK
nMNyabCaMu,

B natoM naparpage 8 pamkax [I[il passneaercAa TeopeTnko-nonesasn
MOAeAb HA OCHOBe Tak Ha3sBaemod KTN ¢ HenpepwBHHM CNexKTpoM Macc.
Nopo6HOe paccMoTpeHue, NO-BMAMMOMY, RBAAETCA aj€KBAaTHLM npoueccam,
B KOTOPHX NMPONCXOANT HE3ABNCHMOE DOXAEGHWE AZPOHHLIX accouuaumnic ¢
yuyeTomMm 3ddekTa AnanpoBaHUA,

TpeTbsa rnasa NOCBAWEHA NOCTPOEHWW KOHKPETHOA deHOoMeHonorwnyec-
KOW CXeMbl AAN OMUCAHWA Npoueccos ¢ 60AbWOA MHOMECTBEHHOCTbO W orpa-
HAYEHHbHMU NOMEpPeUYHLIMA WMNYALCAMN BTOPWUHbLIX YacThul. Ha ocHoBe Teo-



peTUYeCKNX pe3yapTaTtos, NOAyueHHnX B npeaAsAyued rnase, nocTpoeHa
TaK HA3LBAEMaA MOJENb ABYX MEXaHW3MOB, MO3BONANWAA IQPEKTHBHO ONU-
CaTb 3KCNEPUMEHTaNbHHE ARAHHHE MO MHOKECTBEHHLIM DACMpERBACHUAM W WX
KOPPENALUNOHHHM MOMEHTAM 8 AAPOH-AAPOHHHX COYAdpeHusx.

B wecToM naparpade gava fopMyanpoBKa MOAEAM, Ee oTNpaBHuM MO-
MEHTOM ABAAGTCA NPEAMNOAOKEHME, UTO B HabANAAEMYD MHOKECTBEHHOCTD
OCHOBHOW BKAAA BHOCAT o6aacTu $a3oBOro NPoCTpancTea, BuilesseMmhe
caepyounMm o6pa3som:

-~ 00nacTb, COOTBETCTBYWWAs BTOPMUHBIM yYacTuuam, 06pa30BaHHLIM
6aaroAapA AnccouMaunn crankusawumxcs /ananpyounx/ 4actuu;

- 0653acTb, OTBEUYAWWAN HE3ABACMMOMY WCNYCKAHWK pa3Horo copra
HENTPaNbHMX AaAPOHHBIX accounaunf C HYJAE€BHM M30CNWHOM /xaacTepos/,

fipn 3TOM BEPOATHOCTb PacnpejencHnUA NO YNCAY KAACTEpPOB nMeeT
BNA:

Wt = oy Pa (<RO) Pr (<13) o 12

n,ny -

rae J[,}%~- BEPOATHOCTH [ -TOFO M J -TOFO KaHanoB AMCCOUNALMM Hase-
TanWed YACTUUM W YACTHUN MUWEHW COOTBETCTBEHHO, /7, (</1,>) - MHO-
KECTBEHHOCTb /CPEAHAR MHOKECTBEHHOCTb/ kaacTepos Twna £ P, (<)
- NnyaccoHOBCKOE pacnpepesenue,

GeHOMEHONOrNUECKNA aHAAM3 NOKa3bBaeT, 4TO CTanAkuBaounecs aa-
POHM AMCCOLMAPYGT B CPeAHEM He 00Aee, 4YeM Ha TPW 4acTuuw, W uTO
ANCCOLMALNS PABHOBEPOATHA AAA HaneTapueR uyacTuus n Mnwenn, Ecru
NpU 3TOM OFPaHAUMBATLCSH, HANpPUMEP, PACCMOTPEHMEM KAACTEpoB C MoAad-
MW pacnaga He 6onee, ueM B UYETHPE 3apAKEHHHE YACTHUM, TO pacnpeje-
JeHMe N0 MHOXECTBEHHOCTHM 3apAKEHHMX 4YacTuu B npoueccax ap -/ ,+X,
(a=p,p k*, m*) 0yaeT nMeTb BAI

i

Wy=” 5 P,,(b)P,,_zz,4 (a)e24(1-4) 2 Pat8) Py y

[ﬂc'ﬁ
t(1-d)* f P(8) Po g4 @), /131

rae of - BEPOATHOCTb NPOANCCOUMMPOBATL He 6onee, YeM Ha OfHy 3a-
PAKEHHY® YacTuauy, d # b - cpeanne uncna xnactepoe, pacnapawuuecs
Ha fBE W uYeTblpe 3apSKEHHHE YacTHusl COOTBETCTBEHHO,

B ceabMOM naparpade MoAenb ABYX MEXAHN3MOB WNCNOAL3YyETCA ANR
COBMECTHOr0 ONWCAaHMA pacnpejeneHui NO MHOKECTBEHHOCTW W 3apAA0BO-



HEATPANbHLX KOPPEAAUNA B AAPOH-AAPOHHBIX CTOAKHOBEHWAX. [Ipn 3TOM
ObiNa NpesCKa3aHa CyuecTBEHHAR 33aBUCHMOCTb MPWU BHCOKUX 3JHEPrUAX
CPEAHero YWCAA HEATPAAbHLIX YACTALU OT 4YMCNA 3APAKEHHBX TPEKOB, NOA-
TBEPKAEGHHAA BNOCAGACTBMM IKCNEPUMEHTANDHO B AAPOH-AZPOHHLIX B3au~
MOAEeACTBUAX Ha yckoputennax WeBI, OHAR, UEPHa., PocT HakaoHa aTO#
KOpPPEeNAUNOHHON QYHKUNKM C IHEprvued B COOTBETCTBUM C NPeACKa3aHUAMY
MOAEAN OKA3aNCA CBA3AHHLM C yBeanyeHneMm A0aW Gonee TAXEeAbX /MHOrO-
YaCTHUUHBIX/ AAPOHHBIX accounauunn,

llanee /§ 8/ Moaesb NPUMEHSETCA ANA BLIYUCAECHNA 33BUCUMOCTH
CpeaHero 4yucna 4acTuu, pPoOAMBUXUXCA BNepep, OT Yncna 4acTuu, JAeTsa-
unx Hasap, Pe3ynbTaTh TEOpeTUYECKNX PACUETOB HAXOAATCA B coOrnacum
C NOAYYEHHBIMA HEAABHO 3IKCNEPUMEHTAAbHLIMU RZAHHBIMYU,

B nessATOM naparpage B paMKax MHOrOKOMNOHEHTHOro noaxoaa /3/
paccMOTpeHa Npo6AEMa eAMHOIr0 ONMCAHWA TOMOJOTMMUECKMX XAPaKTEpWC-
THK MHOXECTBEHHWX pacnpejeneHni, cpeaHWx MHOKECTBEHHOCTEeH, Apyrux
KOPPeNAUNOHHLX NapaMeTpoB W WX IJIHEPreTnyeckof 3aBUCUMOCTH AAsA pas-
AWUHBX TUNOB CTANKMBAWUKMXCA NPK BHICOKWX 3IHEPIrMAX AAPOHOB, Mojseab
A3eT XOpOoWee Ccornacume ¢ NMERUNMMUCA IKCNEPUMEHTANLHLIMK AAHHBIMK NO
PP, PP, Kip,]rtp COYAApeHWAX B WNPOKOM uHTepsane 3Heprun, Jlenantcs
BHBOAM O CBOACTBAX AAPOHHMX accounaumnin /kaacteposB, pe3oHaHcos/ w
MEXaHN3M0B 00PA30BAHNA BTOPHUUHBIX YaCTAL, B YACTHOCTW, NGKA3aHO
BO3pAaCcTaHMe Npu BLICOKUX JHEPrHAX BKJAAAA MHOMOYACTHUHBX AAPOHHEIX
KNacTepos.

YeTBepTas rnasa NOCBALEHA M3YYEHMO WMHKAR3WBHHX peakuni ¢ 60.b-
@MU NONEpeuUHbIMA UMNYAbCAMU - OAHOTO W3 BAKHBIX MEXaHW3MOB, NpuBO-
AfAunx K 00pa3oBaHnp 60NbWOA MHOKECTBEHHOCTW BTOPHUYHBIX 4acTuy.

C 370# uenbw B gecATOM naparpade noayuyeHs NPeACTABACHWA AARA
MHKAN3UBHBX CeueHn’ 06pa3oBaHUA YaCTUU C GONbWHMKM MONEPEYHLIMA UM~
nyabcamn, fpn 3Tom 6osabuwoe BHMMAHME ypenseTCAs aHaAn3y npubauxe-
HUit, MPMBOAAWWX K KBApK-NapTOHHOM KapTuHe B3anMOAEACTBUR aapoHOSB,
HWcnoab3yetcs TpexMmepHas (OpPMYyAMpPOBKA KBAHTOBOW TEOPUM NOAA, B KO-
TOpPO# BONHOBBE QYHKUMW aApOHOB WMEWT CMLICA aMNAMTYA BEPOATHOCTH,

B oauHHaauaTom naparpage noAPOoGHO PACCMOTPEHO NpnlANKEHWe,
KOrga B npouecce COyAapeHUs OAMH M3 HAUYANBHLIX AAPOHOB ABAARTCA
amanpyounm, Janee / § 12 / n3yyeHo MHKAN3WUBHbHE pacnpejefeHns u ac-
COUNATNBHAA MHOKECTBEHHOCTb B Cayuyae 06pa30BAHMA CUCTEM AAPOHOB C
60NbWMMN NONepeyUHLMK uMnyabcamn /Mexanusm "ctpyn"/. B yacTHocTwm,
KaK OAHO M3 CAEACTBUR 3ITOr0 MEXaHM3Ma MOKHO OTMETWUTb yHWBEpCanb-




HOCTb ONHUCaHnA rAyGOKOHeYNPYrUX NPOUECCOB C yyacT#HeM NENTOHOB K
aaponos, OCHOBHOE MecTO B TpWHAAUATOM nNaparpage 3aHumaeT nceaeapo-
BaHWe CTENEeHHOr0 NOoBEeAEHUA CEUEHNA MHKAN3MBAKMX NPOUECCOB B 06AACTH
6ORbUNX NONEPEUHLIX WMNYAbCOB. 06cyxaaerTca crenexHHoM 33aKOH, KOTOPpbIA
CrelyeT M3 NOAYYeHHLX B 3TOWR rAaBe NPEACTABACHMA BAR WHKAOINBHLIX
ceyenndt, ecar NpeanNoNOKATL, YTO ANA IAEKTPOMArHUTHHIX PopMdakTopos
AaZpoHOB ¥ anddepeHumanbHuX CeyeHn OGHHapHHX Npoueccos CNpaBeaANBLI
fNpaBuaa KBApKOBOro cuyeta, B 3ToM cayuae CeyeHme MHKAN3NBHOrO pOX-=-
AeHna uacThus ¢ 6oAbWMM MONEpPeYHHM UMNYAbCOM MMeeT cneayounh Bng:

[%;’/7/; (AB=cx)~P"F(x); .,

npuyem asToOMOAeNbHARA QyHKuMA 57(X1) M 3HAYEHWA NOKA3ATeNA CcTeneHn
N XdpaKTEPU3ywTCA CTPYKTYPOA AAPOHA /KBAPKOBHMH “"COCTasAfounMu"/
M BHYUCAANTCA NO NPABWAAM KBAPKOBOrs cyeTa.

B uyeTwpraguatom naparpade o6cyxaanTcs PACCMOTpEHHNE BbHiwE Npn-
6ANMEHNSA C TOUYKM 3peHMs pe3ynbTaTtos 3KCNEPNMEHTANBHOMO M3YYEHUR
MHKAB3INBHUX Npoueccos ¢ 6oabunMu Pl .

H3yueHnw MHOrOKOMMOHEHTHOrG XxapakTepa MOAYUHKAN3INBHUIX npouec-
COB C GONbWMMA NONEPEUHHMN WMAYABCAMNA U KOppesaunoOHHOro xapaktepa
28CCOUMATUBHOMA MHOKECTBEHHOCT# NOCBAWEHA NATAR raasa,

B MATHaAUATOM nmaparpage Ha OCHOBE BHBOZA O CUANbHOR KOppenAun-
oHHOM 3asncumocTn <72 (F) > or PI AONYyYeH 3aKOH Noaobus AAA
NONYWHKAK3NBHHX NPOLECCOB

G, -
<”(e)>57;1/a%%— = Yrkn(B)>) /5y

RaHHan 33aKOHOMEPHOCTbL MOXET PACCMATPUBATHLCA KAaK YACTHOE NPOAB-
fAeHne cBOACTBA aBTOMOAG/BHOCTH, X2ADAKTEPHOrO AAA WAPOKOTO KPyra As~
JAeHMi B NPOUECCAX B3AMMOAGACTBUA AAPOHOB NPM BHCOKMX IHEPTUAX.

B wecTHaauaToM naparpade u3yuaeTcs BO3IMOKHOCTbL BhAENEHMA pa3-
ANYHX 06AaCTel /KOMNOHEHT/ B §a3080M NPOCTPAHCTBE KOHEUHOFO MHO-
TOUACTUUHOFO COCTOAHNA MOMYWHKAN3MBHHX Peakuni. AHANM3 yka3usaeT
Ha HainuMe B TAaKOM NMPOUECCE HECKOAbKMX KOMNOMEHT, 8 4acTHOCTH, Me-
XaHA3MA MOABAGHMA CNEUNDUYECKOTO AAA NPOLUECCA KECTKOrO COyAapeHus
KOHYCa 4YacTuy BnePeA-HA324 N0 OTHOWEHWW K BHACAEHHOA wacThue /Tpwr-
repy/ c Gosvuum P,



WccnepoBaH BKAAA PA3NUUHBIX KOMNOHEHT B NOAYMHKAN3MBHOE pac-
npepjeneHne, ypoBaeTBOpApnwee COOTHoweHuw nojgobua /5/.

B cemHaauatom naparpade 3TO COOTHOWEHWE MPUAHANN3INPOBAHO B
paMKax METOAA pEeHOPMAann3auUMOHHOWA rpynnwn, B uacTHOCTN, noayueHo as-
TOMOAENbHOE peweHne AASA WO@Q”(E)>)n OUEeHeHw NONpPaBK#, CBR3IAHHLE
C BO3MOXHLIM OTKAOHEHMEM OT aBTOMOAEALHOr O PexnMa B ONPeALAEHHHX
KnHeMatTuueckux obnactax, HccaepaoBaH aHanor CooTHoweHns Bpobaesc-
xoro D (P n(p)>=F(F) BAR NOAYNHKAN3INBHHX NPOUECCOB M €ro CBA3bL
€ cooTHoweHwem noaobnsa /5/,

ospo6HOMY PACCMOTPEHMN 3KCNEPUMEHTANAbHLX MOATBEPXACHHA 3aKO0-
Ha MOAOOMA AAA NOAYNMHKAN3NBHLIX peakunih /5/ Ha OCHOBE AAHHHX, NOAY~
YeHHsIX Ha yckopnteasx W6B3 w WUEPHa, noceswen soceMHaguaTw#h napar-
pad.

B 3akampuyeHnn cOOpPMYyANpOBaHH OCHOBHHE Pe3ynbTaTe, NOAYJYEHHbE
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