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KOPPEJISIINN YACTUII ITPU B3ANMOJIIENCTBUN
PEJIZATABUCTCKNUX AOPOHOB 1 A0EP
C A0PAMMA B ®OTOOMYIJIBCUN

®.I".Jlenexun, b.b.Cumonos

BBenenmne

Nurepec K JKeCTKUM aIpoOH-aIPOHHBIM B3alMOIENCTBISIM TIPH BLICOKIX YHEPTHUAX (TepeTanHblil
KBajIpaT deThipexuMiyabca ¢ >> 1 (I'sB/c)?) obycroBien Tem, 4TO B HUX OTYETIIHBO MPO-
SBIISIETCS CTPYUHBIN XapaKTep MHOXKeCTBEHHBIX TpotieccoB. CTPyn aIpoHOB, BO3HUKAIOIINE TTPT
paccesHUN KBAPKOB WJIU TJTIOOHOB, COCTABIISIONINX a/IPOH, HECYT WHPOPMAIINIO O TUHAMUKE PO-
KIIeHUst 1 pparMeHTaln KBAPKOB 1 TJIFOOHOB, KOTOPHIE B CBOGOIIHOM COCTOSTHUU OTCYTCTBYIOT.
OTH XKe CTPYH MOTYT IPOIUTDL CBET U Ha TAWHCTBEHHBIN MTOKa MEXAHU3M CaMOTO KOH(palHMeHTa.
B markux agpon-anponubix (¢ < 1 (I'sB/c)?), a Takxke u B afpoH- AIepHBIX B3aUMOIEHCTBI-
AX CYIIEeCTBOBaHNE NUHAMIYECKIX KJIaCTEPOB (KIacTepusalns JacTHIl) BCe ellle He NOKa3aHo.
B Tom u npyrom ciyuae TpebyroTcs HOBblE SKCIepUMEHTAbHbIE TaHHbIE I HOBbIE METOMbI WX
0bpaboTKn.

Te xe MeTOmbl M TOAXONBl TPUMEHUMBI U B SIEPHO-SNIEPHBIX B3aNMOMIENCTBUSX BBICOKUX
SHEPIUil, Te, 6raronaps HYKJIOHHOMY CTPOEHUIO Spa, MOI'YT BO3HUKATDL YCJIOBUS IS TOSBIIE-
HUSI KOJUTEKTUBHBIX MOTOKOB SIIEPHOTO BeEIeCTBA, HE CBONSIIMXCS K MPOCTON CYNEPIO3UIIAN
HYKJIOH-HYKJIOHHBIX B3aUMOIEHCTBU.

Nsyuenne B3ammoneic TBUI pesSITUBUCTCKUX sfep ¢ sapamu B ¢oToomysibenn B JIPBO ma-
vyasiock B Corpynuuuectsax [1], [2], rae smynbenun obayuanucs B JIBD OUAN neiirponavu u
a-dacturaMu ¢ sueprueir okorno 4 B wa mykmon. O6pasoBanue B JIPBD rpynnot penstu-
Buctckoit sneproit pusukn (E.H. Bonpmun) w paboThl mo m3ydennio GpparMeHTalnl TKeTbX
sfep mof neficTBueM TpoToHOB ¢ sHeprueit | ['B B [NaTumne cnocobeTBoBaan GopMuUpoBaHmIo
NHTEPEeCOB POTOIMYIIBCUOHHBIX PaboT K Tpoteccy GparMeHTalun PeasTUBUCTCKIX Sep.

B cBsi3u ¢ 5TuM nenbio ncciaenoBaHmnii HEYIPYTUX B3aUMOMENCTBUN aIPOHOB ¢ HYKJIOHAMU U
SIpaMm, a TaKxKe sfep ¢ SapaMu IPU BBICOKUX HEPTUSX POTOIMYIBCUOHHBIM METONOM, SBU-
JIOCh TIOJTYY€eHIe HOBBIX 5KCIEPUMEHTAIIBHBIX TaHHBIX KaK 06 OCHOBHBIX XapaKTepUCTUKaX dTUX
B3aMMOMENcTBII, TaK 1 06 X 0COGEHHOCTSX, CBS3AHHBIX € KOPPEIUPOBAHHBIM BBIJIETOM BTO-
PUYHBIX YAaCTUI] U3 30HBI B3aUMOMIENCTBUS.

Ananusnpyemsbie GOTO3MYJILCUOHHBIE 3KCIIEPUMEHTHI

OKcrepuMenTaIbHBIE NaHHble 71 aHajln3a ObUIM MOJIYYeHbl Kak B paMKaX psia COTPYIHU-
YecTB, TaK W CaMOCTOATENLHO (poTodmyabcronnoin rpynnon JIPBYD. Ob6nyuenne nyuxkamu mpo-
TOHOB 1 7~ -Me30HOB mpoBonuiock Ha yckoputene FNAL (Barasus, CIIA). Ucnonb3oBanuch
cion smynbenn Tuna bP-2 pasmepom 10 x 20 cm?, ¢ Tommunoii ciaos ~ 600 MKM, IIOTHOCTD
00Ty YeHnsl MapaIeNbHo CJIok cocTaBisna ~ (2—4)-10* wacrum/cm?. Yraosoii pasépoc myuxa
~ 107" pamman. [InoTHOCTEL 3epeH Ha MYYKOBLIX cilefax (4yBCTBHTETBHOCTH (POTODMYITHCHN)
~ 25 — 30 6mo6oB Ha 100 MmxMm. KpaTko mepeumcium HabOpBI COOLITUIT, NCIOIB3YEMBIX Haliee
TLUTS aHAJIN3a.
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a) p— N-ssanmoneiictsust pu 200 ['5B (1620 kBa3suHyKIOHHBIX B3aNMOAEHCTBUN B COTPYI-
HgecTBe [3]).

p—A-psanmoneiicteus mpu 200 5B (1709 meympyrux B3amMoneiicTBUil B COTPYIHIYIECTBE
4]).

6) m~—A-BsanmoneiicTBus npu 200 B (4853 meynpyrux B3amMomeiicTBUI B COTPY.-
HngecTBe [3]).

B) p — N-psaumopeticreus npu 400 I'5B (1322 meynpyrux KBaswHYKJIOHHBIX COOLITHII B
coTpynnunaectTse [6]).

p—A-psanmoneiicteust ipu 400 I'5B (3353 Heynpyrux mpoToH-saepHbIX COOBITHI B COTPY/I-
HngecTBe [7]).

r) BsamvopeiicTeus amep **Ne ¢ smpamu B dpoTosmynbcun npu ummyabee 4.1 A I'sB/c B
corpynuuuectse [8]. B sTom skenepumente st ananusa 6but0 ncnoibzoBano 4309 cobbrTuil.

Kome Toro, BHe paMOK COTPYIHHYECTB IOJyHYeHLl JaHHbE O B3aumoneiicTsuu snep °Li ¢
mvmyabeoM 4.5 I'vB/c wa nykmon (934 meynpyrux B3anMomeiicTBus, conepkaimx 1425 omgmo-
IBYX3apsAIHbIX (pparMenToB mepBuanoro smpa °Li) [9], [10].

Hamu taxxe 6putn momyuenst nu3 CERN cron sneproit poTosmynbenn, 061y deHHble HOHAME
ceunta-208 c sueprueit 160 I'sB wa mykaon. [Ipocmorpom no nsomann waiineno 141 veynpyroe
B3auMozeiicTBIe HepBUUHLIX anep °°Pb ¢ sapamu B GOTOSMYILCHU, B KOTOPBIX CPEIU IIPO-
NYKTOB (pparMeHTallny sapa-cHapsana OblIn TOBKO Jerkue ¢pparMenTsl ¢ /4 < 6 — 8. B Hux
U3MEpEHbI MI0CKHUEe YTl ABYX3apsaaubix GparMenToB nepBuunbix snep [11]. Bsaumoneitcrsus
€O CBOOGOMHBIMI 1 KBa3MCBOOGOMHBIMI HYKIOHAMI OTOUPAIUCH 110 OOIIETTPUHITHIM B (POTOIMYITh-
cusx Kkpurepusim. Paznenenne Ha pparMeHThl sapa-cHapsana U GparMeHThl Sapa-MUIIEHN TPO-
U3BOMMIIOCH TaKkKe M0 CTaHHaPTHBIM KPUTEPUIM.

[Tpu ncenenoBannu B3amMoneiicTBISI OGBICTPBIX YACTUIL C SAPAMU B SIIEPHBIX POTOIMYITBCHIX
B MIEPBYIO OUepeNb U3MEPSIOTCS W UCCIENYIOTCS YIUThl BbIETa BTOPUYHBIX YaCTUIL - MOJISPHbBIE
yrabl § m asuMyTasbHble YT ), qub0 TUIOCKWe YTIbl ¢ u riaybuumbie «. Kpowme Toro, mo
MOHM3AINN U [0 CYeTy O-5JIEKTPOHOB, PACTIONOKEHHBIX BIIOIL TPAEKTOPUN YACTUIIBI, MOKHO
OTIPENENNTH 3apsiy YacTUIbl /.

HuaaMmuueckue koppenianuu B p — N U aaApoOH-sOePHBIX
B3aNMOJENCTBUIAX

YTI0BbIEe KOPPENAINT BTOPUYHBIX YaCTHUIl ¢ (PU3UIECKON TOUKN 3PEHUS BBITIISAIAT TaKUM 0bpa-
30M,49TO BEPOSTHOCTH HAOIIONEHN S KAKOIO-TO MaJIOro yTJjla MeXIIy YacTUIlaMi B dKCIIepuMeHTe
noJIKHa ObITh OoJblile, YeM 5To OyneT M3 YIJIOBLIX paclpeneleHuil ONMHOYHBIX YacTull Tpu
He3aBUCUMOM nX pasyere. [omKHBI 6bITH NMPOCTPaHCTBEHHBIE KOppesiun JacTuil. ['pymnma
YacTUIl, UMEOIINX aHOMAJIbHO Mallble YIJIbl IPYT € OPYroM u ecTh cTpys. Ha sToMm m ocHo-
BaH TpENJIOXKEHHBI aBTOpaMM MeTOll MCCIeNoBaHWs CTaTUCTUYEeCKON 3aBUCHUMOCTH BbIJIETa
BTOPUYHBIX YaCTUI[ IPYT OT ApyTa (TUMa WX MPOCTPAHCTBEHHOTO ~CANIaHus’ ) U BBIIETEHNs B
OOBIYHOM TTPOCTPAHCTBE KOMIAKTHBIX, H30JMPOBAHHBLIX I'PYII 3TUX YaCTHUI-CTPYH, KIacTepoB,
UCIYIIEHHBIX TPU B3aUMOIEC TBUN YaCTUI] UIIH aTOMHBIX SIep BBICOKUX SHEpTHil ¢ sapamu [12],
[16]. B ocHoBe mpemiaraeMoro MeTofa JIeKUT HaXOXKICeHIe BeposSTHOCTH P Toro, 4To HecKoulb-
KO YaCTUIl B COOBITHM HaxomsaTcs Oam3ko npyr K mapyry. Masbre 3mauenus P ykasbiBaroT Ha
HecJay4JalHblil XapaKkTep TaKoro paclofloKeHus YacTHll.

HazoBem cTpysiMu Tpynnbl U3 s 9acTHIL COOBITUS, BEPOSTHOCTL obpa3oBaHus KOTOPHIX P
MeHbIlle HEKOTOPOIro KpuTudeckoro ee sHadenns P. = 1078, Iouck Taxkux cTpyil cpenu cobbl-
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Tuit, sapeructpupoBannbix CorpynuuuectBamu [3], [6] B GoTosmynbeun, u cpenu cobbITHI,
rerepupoBanibix o Momenn Hesasucumoro Uenyckamms (MHU) u xBapkoBoit Pesomamcroit
Momnenn Muoxectsemnnoro Poxnenns (PMMP) Amncosnua-Illextepa, mokasam, aTo y3kux map
n Tpoek dacTuil, uaymunx noa yriaamu B JICK ~ 3 — 4° u BeposiTHOCTH HabIiomeHns KOTOPHIX
P < 107°, B skcHepuMenTe Bcerfa 3HauuMo Gosblie. IIpumep omHoro m3s Takux cOGBITHIL
npuBOIUTCS Ha puc.l.

Y3kas Tpynma wmiam cTpys obBemena mnyHkTupoMm. OxumaemMoe MecTO I JacTHUIl €€
7 COMPOBOKIEHNs 3alllTPUXOBaHo. B mamHoM COOLITHE 9acTHUI[ TaM He OKa3alloCh, HO erle 7
JacTHUIl, KpoMe 3-X, o0pa3yIolnx CTPYIo, JekaT BOIU3N TNIOCKOCTH, Yepes Hee TMPOXOoMsIieil, ¢
MTOBOJILHO Gru3kuMu yriamu § obpasyst mBe, Jlekalime npyr TpoTus npyra rpynnbl. CobbrTuit
takoro tuna Hu B MHU wa craructuke B 100 pas 6omnbieit, tu B PMMP na cratucruke B 5
pa3 Goutblliell He 0OHAPYKeHO HU onHOro. UTak, nMeroTcs nuHaMUYecKe KOPPesiui JacTull B
OOBIYHOM TIPOCTPAHCTBE, KOTOPHIE MMEIOT XapakTep CTPYM WiAN Y3KUX rpynn dactuil. Hacrora
MOSIBJIEHI ST TAaKWX CTPYH B dKcriepuMenTe 3HaUnMO 6ombitte, vem B MHU unn B Mmonenu, BKiTioua-
IOIEN POKIEHE PE30HAHCOB 1 3aKOHbI coxpanenus. Onmako mpu sueprusx 200 — 400 ['5B wa
UMeETOIENCsT CTATUCTHKE YUCIIO JIUBHEN ellle MaJlo.

Ommoit w3 BO3MOKHBLIX TPUIWH KOPPEJSINN BTOPUYHLIX dacTwi B p—A- mw 77 —A-
B3aMMOJIENCTBUAX MOXKeT CIYKUTHL KiacTepusanus dacTuil. l[loHsgTue xitacTepmusamuu He
olpeiesisieTCs TaK YeTKO, KaK KOPPEJsIus, U CTelleHb KiacTepu3allil He MMeeT OIpeleseH-
moit Mepbl. OGBIYHO MO KIacTepu3alnell TOHNMAaeTCsT TIPoIlecc 06pa3oBanms KakKuX-TO TPYIIIL,
CI'YyCTKOB, KOMKOB, CTPYH YacTUIll, KOTOPBLIH HAEeT ¢ BEPOSITHOCTHIO, MEHBINEH UX CIIYYIallHOTO
obpasoBanmsi. ITH CIYCTKN He UMEIOT ONMpeNeIeHHON MacChl MM KBAHTOBBIX YHCENl U HE OTO-
KIIECTBISIIOTCS ¢ M3BECTHBIMI PE30HAHCAMU.

Hamee Hamu GBI MCIOIB30BAH METOM MPSIMOTO MHOKa3aTeabCTBa CyIlecTBOBaHUsS >Pdex-
TOB Ki/lacTepusaluu BTOpUYHBIX dacTull [12]. B ampon-smepubix B3aumMomeicTBusx oTobpa-
Hbl COOBITUS € MHOKECTBEHHOCTBLIO JIMBHEBBIX YacTUll Goibllle msaTU. B Kaxmom cobbiTum
oTIpeesIsiyics HAMMEHBIITUT yrol N0 § cocena ry, riue s = 1,2, 3,4 u cTpousiuck pacnpeneaeHns
no BenuuuHe x = 1/r?, TpomopHuoHa bHON IIOTHOCTH YacTull Ha ~Imamouke”, oMeTaeMoil
chepruuecKuM PajinycoM rs TpH HaHHOM S. TOYHO Takas XKe Tpollefypa ITPUMEHsIach U K
cobbITUsAM, TeHepupoBanubiM 110 MonTe-Kapmo. Ha puc.2 npencrabnenbr st pacnpeneinenus
miist s = 1, 3. Bunao, uTo cirydaiiible cOOBITHUS COMEPKAT IPU BCEX § OY€Hb GOIIBITION MaKCUMYyM
IpU CaMBIX MAaJIbIX TIOTHOCTSAX T, B TO BpeMs KaK DKCIEPUMEHT NaeT 3HAUNTETHHO GOoblllee
YUCI0 COOBITHUH, COMEPKAIITINX MHOTO GOITBINNE TNIOTHOCTH. DTO PA3IHINe CIUITKOM KOHTPACT-
HO, YTOOBI MOKHO OBITIO MOMYCTUTDH KaKoe-Tubo npyroe obbicHeHNe, KpoMe KaK SCHO BhIPayKeH-
HOE B DKCIEPUMEHTE CTPeMIICHIE YacTUll K IpocTpancTBeHHoMy ~cannanuio” [13].
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Puc.2. Pacupenenenne senuuun z = 1/r? mus
Puc.1. Yranr 6 u 1 onnoro us cobuituii cpenun s = 1 (mrrpuxoBas KpuBast) n § = 3 (cIionrsas

p— N 400 I'>B B3anmoneiicTBuit, KoTopoe comep-  KpuBas). JKCIepHMEHT — THCTOTpaMMa; COOBI-

KHUT CTPYIO M3 Tpex JacTull (06BeNeHbl MyHKTN-  THA, pasbirpanuble mo Monre Kapio — cmor-

pom). Hast nuHus; a) p—sapo 200 ['sB/c; 6) 7~ —smpo
200 5B /c.

Bo36yxneHHble npe-pparMeHTHI

CymectByioT riybokme (pusndecKune OCHOBAHUS, COTIACHO KOTOPBIM PaCIpeNeeHus TPOEKITI
MONEPEeYHbIX UMIY/ILCOB (PparMeHTOB Ha IIOCKOCTH DMYJILCUHN JOTKHBI ObITHL pacipene/ieHbl
HOpMaJILHO ¢ mucnepcueit (7 ), rne 7 —3apsn dpparmenta. B craTuctuaeckoir Momenu (par-
MEeHTAIINN 3aBUCUMOCTE 02(Z ) 0T Macchl pparMenTHpytomero sanpa A u GparmMenta Ap maercs
B BuAe mapabomiecKoro 3aKoHa:

R 0

rne 0o = Pr/v5. Bnech Pp—5To rpanmanniii mMoynbe depMu HYKIOHOB SIpa ¢ MacCOBLIM
yucaoMm A. Puc.3 wmmocrpupyer noBoibHO Xopoliee corsacue skcrnepumMenTa [14] ¢ mapaboinu-
gecKnmM 3aKoHOM (1).

Ilns pparmentos anep 2?Ne skcnepument maet og = 102.5 & 2.5 MbB/c, uTo nmpakTudecku
COBITAaeT € W3BECTHBIM IPAHUYHBIM UMITYIbcoM Pepmu HYKITOHOB sifipa Heona. Pacmpenernenne
MPOEKIINT TOMEPETHBIX UMIIYILCOB (PPArMEHTOB SBIASETCS HOPMAJILHBIM CO CPENHUM HYJIh 1
rucnepcueit o3 (puc.4) [14].

Takwum 06pazom, Halm HKCIepUMeH TaIbHbIE TaHHbIe COTTACYIOTCS ¢ TeM, 4TO siBileHne Gppar-
MEHTAIIH PETSTUBACTCKOTO SIPa TPENCTABIET COG0I CTATUCTUIECKNI TTPOIECC, TTONCK OTKIIO-
HEHWH OT KOTOPOTO COCTABIISET CONEPKATETLHYIO YaCTh HKCIEPUMEHTATBLHOTO MCCIENOBAHNUS
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Puc.4. Pacnpepenenwe P, nng gparMenTos
*Ne ¢ numysnbeom 4.1 T'5B/c ma mykIIoH.

Puc.3. 3asucumocts o(Z) ot Ap nuas dpar-
menToB ??Ne ¢ nmnynbeom 4.1 T'sB /¢ Ha mykion.

B mpotecce ¢pparmenTanuu pessTUBUCTCKUX sfep Hab/ItomaeMble B SKCIepuMeHTe (dpar-
MEHTBI MOT'YT ObIThH TPOMYKTAMI paciiajia OCTATOUYHBIX sfiep - mpe-gpparMeHToB. B HacTosIee
BpeMsl 3KcIepuMeHTa bHas WHPOpMallis O CBONCTBaX Npe-(pparMeHToB MpaKTUYecKn OTCYT-
crByeT. HamMu mipemioxen HOBBIN CTocob ONEHKY TIOTIepedHbIX UMITyThcoB ¢pparmenToB B CIIU
mpe-QpparMenTa 1o SKCnepuMenTaibio HabmonaembiM Besmuntam [15]. [pasna, sneck pacema-
TpUBatoTCs pe-GpparMeHThl, paciaiaionimecs TOIbKO Ha nBa ¢parmenTa. llepexon oT nabito-
HaeMblX BeJIWYNH K MONEPEeYHbIM UMITYIbcaM (pparMeHTOB B CHUCTeMe TOKOs NBYX (parMeHTOB
OCYILIECTBISIETCS. Yepes MoNnepevHyio JacTh WHBAPUAHTHON MacChl MBYX YaCTHIL:

M122J_ = m%] . (Al —|— A2)2 —|— 4 . Al . A2 . PO . Siﬂ2(012/2). (2)

3mecy Ay, Ay — maccoBwre wmena pparmentoB 1 u 2, Py — UMIyInLe Ha HYKJIOH YaCTUIIHI-
cuapsna, my = 0.931 I'sB — maccoBas enmnmia, 6o yrom Mexmy ciaemamu pparMeHToB 1 u
2 B dporoomysbeun. CunTaercs, 9To Macca pparmMenTa paBHa Ap - my, a ero UMIyanLe ecTh
Py - Ap. llocrmenmee yTBepKIeHte 030Ha9aeT, 9TO MPOMAOILHLIE COCTABISIONINE NMITYIILCOB BCEX
dparMeHTOB onwHaKoBBI. [losTOMY pparMeHTHl NBUKYTCS OPYT OTHOCUTEIBLHO IPYTa TOIBKO B
HalpaBIeHny, MeplenanKysapaoM K manpasiennio neuxkenus CIUW, nan B monepeunoir mioc-
koctu CIIU, me coBmamarorreil ¢ momepevHoil MI0CKOCTHIO TabopaTopHoit cucteMbl. [lommas wa-
BapuaHTHas Macca 2-X GparMeHTOB COCTOUT U3 CYMMbBI MacC MOKOs pparMeHTOB M CYyMMbI MX
KMHeTHIeCcKnX sHepruii B monepeunoii mmockoctn ux CHU, n oma paswa (2). Teneps nomepeu-
it nmmyabe B CIIU 2-x pparmenTos Gymet

mir - (A1 — Ay)?
My,

= Py~ Sin(015/2) - | Ay - Ay -[1 — ! (3)
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Tax kax monepeynble UMITYIIbCHI (PparMeHTa B JTabOPATOPHON CUCTEME U B CUCTEMe IEHTPA
Macc 2-X (PparMeHTOB CIeNyIOT pachpeneiiennto Psies, To jerko mokas3aTb, YTO OTHOIIEHUE
CPemHUX BEJIMYUH TONEPEYHbIX UMITYIbCOB (PpArMeHTOB B JabOPATOPHON CHCTEeMe KOOPIUHAT K
CpemHUM IOIepeYHbIM UMIYJIbcaM B CHCTeMe IeHTpa Macc NBYX (pparMeHToB 1 =< P, >
/ < P > npm paBHBIX MaccaX (parMenTos GymeT pasuo /2. Bemmumma 1 ompenemnsiach u3
SKCHepUMeHTaIbHOro Habopa Heynpyrux B3aumoneiicTuil aaep 22Ne ¢ sapaMu B pOTOIMYILCUI
mpu uMnyiasee 4.1A I'sB/c. Orobpano 1004 cobbitus, conepxaiine TonbKo nBa parmenta. s
YacTHI ¢ /4 = | W3MepsuInch WX UMITYILCHL IO MHOTOKPATHOMY PacCCesHuio. JTO MO3BOJIMIIO
pasneanTh U30TONbI Bofopona. MaccoBble uncia GparMeHTOB ¢ Z > 2 TOJATallCch PaBHBIME
Ap =27.

MonenupoBanne skcnepumenTa naeT Benwuwny 1 = 1.461 £ 0.003. Ilpesbiinienne wHan
N = /2, ecii eTo CumTaTh 3HAYMMBIM, HA/O0 OTHECTH 3a CUCT MPUOIIKEHHOCTH ONEHKH CaMOil
oxmmaemMon Benmanubl. A B skcnepumenTe p = 1.324+0.01, uTo 3HauNMO MeHbIle U TPEIcKa3a-
wust, u otienku Monte-Kapso. Do suauut, uro < P} >= 0.197 £ 0.006 I'sB/c B skcnepumente
60JIbIIIe, YeM SIS OKMTAEMOTO 3HAUYEHUs >TOI Ke BEeJITMUNHBI JIJIsi He3aBUCUMOTO pasjera dpar-
merTos (0.150 4+ 0.003) I'sB/c, u nonepeunas dacTh WHBapWAHTHON Macchl 2-X (parMeHTOB B
sKcrepuMenTe GoIbIe, YeM MpU He3aBUCUMOM pasiieTe ¢GparMenToB. A H5TO MOKHO paccMaTpH-
BaTh, KaK yKazaHWe Ha TO, YTO Hpe-pparMeHTHI, pacranatolimecs Ha 2 ¢pparMeHTa, B HallleM
SKCIepUMeHTE BO30Y XK IEHHI.

HexoTopble 0CO6€HHOCTHU YIJIOBLIX pacupenesieHnn
BTOPUYHBIX YAaCTHUI B MHAUBUAYAJIHLHBIX COOBITHUAX

[lpu BLimesenun cTpyil poXKACHHLIX YacTull B Habope [8] momydenn ciemylomiue pes3yibTaThl
[12],[16]. Bouio Boimeneno 177 cobbiTuil, Kakaoe U3 KOTOPLIX COMEPKUT CTPyto u3 2 dacTul, 21
cobbITHE, conepKaliee Tpolku, 1 11 cobbITHil, conepKaInx YeTBepKu yacTuil. Kaxmas ns sTux
CPYIII He SBIISIETCS COCTAaBHON YacThIO IPYIIUPOBOK 6ojlee BBICOKOTO TOPsIKa, T.€. HallleHHbIe
NIBOWKI He BXOMSAT B BhileJeHHble TPOWKM, deTBepku u T.0. [Ipu momenuposanmu mo MHU
10 ancambieit cobbITHil, B KaXKIOM U3 KOTOPBIX paclpeesieHne Mo BeJnIrnHe NS TOKIECTBEH-
HO YKCIIepUMEHTATbHOMY, TaKnX COOBITUI Ha ONWH pa3bilPaHHbBIl aHcamMbilb OKazajsoch 87.5,
5.3 m 2.0 , coorBeTcTBeHHO. Takum obpaszom, B sxcnepuMenTe 661710 Bhifeaeno 209 cobbiTuii co
crpysamu, a 8 MHU Tombko 94.8.

Pasuuna mexny sKkcnepuMeHTa bHBIM aHcamMbileM 1 MOAETUPOBAHHBIM [IJIs COOBITHI,
CoNlepKAIIMX CTPYH U3 2-X, 3-X U 4-X 9acTUIl CTATUCTUYECKH 3HAYMMA.

[Ipw ananmze yriaoB BblaeTa BTOPUIHBIX PEISTUBUCTCKIX OTHO3APSAMHBIX YACTHUIl B 3TOM XKe
Habope cOOLITHIT OOHAPYKEHBI NIBa Ka4eCTBEHHO HOBBIX SBIIEHUS, XapaKTePHBIX M sSOepHO-
SIEPHBIX B3aUMONENCTBUN 11 He HAOIIOMABIIINXCS paHee BO B3aNMONENCTBUAX aJIPOH-SIPO U MPH
Gortee BBICOKIX dHeprusx [17].

[lepBoe siBienme HabmonmaeTcss B COOBITUSX ¢ GOIBIIMM YNCIOM BTOPUYHBIX YaCTUIL U CO-
CTOUT B TOM, UTO 3HAUMTEbHAs MO DTUX YACTHUIl B MOMNEPEYHON TIIOCKOCTH JIETUT B ONHY
cTOpoHy. DT0 BOKOBOE BLIMJIECKMBAHUE PESITUBHCTCKUX TaCTHUIl, KOTOPOE HaMU HabIiomaeT-
cs B MHAUBUAYaTbHBIX coObITusX. s obHapyxKeHmss GOKOBOTO BBIMIJIECKUBAHUS YACTUIL B CO-
OBITUY WCHOJIB30BAaHbl CTATUCTUYECKE KPUTEPUN, HE CBsi3aHHBIE C TPYIIUPOBKON MAaHHBIX B
ructorpammy (w?—kpurepnii, kputepuii Konmoroposa). Kpuruueckue snauenus ma omHOIPO-
MIeHTHOM YPOBHE 3HAYNMOCTH ObLTN 1peB3oinernbl Mg 40 cobbituit 13 1959 cobbprTuii ¢ umciaom
PeNSITUBUCTCKUX dacTull 6ombirte 8. [lpn paBHOMEpPHOM pacipenesleHni a3uMy TajdbHBbIX YIJIOB



—311—

BO BcexX coOBITHAX MonennpoBanue 10 HabopoB, COOTBETCTBYIONINX SKCIIEPUMEHTY, MAJI0 B CPel-
meM 19.6 cobuituii. BepostHocTh Habmonenenus wHamux 40 cobbituit npu auctepcun 19.6 6yner
3-107°. Ilpumep ofHOro U3 a3uUMyTaJbHO-aCUMMETPUYHLIX COOLITUI HoKasaH Ha puc.D. B mem
24 w3 27 peAsTUBUCTCKUX YaCTHIL JIETSAT B OMHY CTOPOHY.

Il wacTui Apyroro THMa - 6ojlee MeJIEHHDIX (cephble N YepHble CIIebl) TaKoro s>(pdexTa
He HalOIIoIaeTC .

Hast cpaBHeHUs obpaTuMces K aHAIN3y allpOH-SIIEePHBIX B3aNMOIEHCTBUH.

W3 3628 nporon-snepubix B3aumomeicTBuil mpu sueprun 400 B u 5353 7~ —sanepubix
B3anmomeiicTBuil mpu sueprun 200 ['sB 6biin orobpanbr 6636 cobbITuil ¢ 9McIOM OHOBAPSI-
HBIX PeSITUBUCTCKUX JacTull 8 u 6oiee. B HUX TeMm e MeTomaMu KakK W B slIepHO-SIEPHBIX
B3aMMOJIENCTBUAX MCKAJIMCh COOBITUS ¢ HEpaBHOMEDHBIM paclpeneleHneM 10 a3uMy TaTbHOMY
yray. buino wafinmeno 73 Takux cobblITus Tpu oxXumaeMoM nx uncite 66.34; oTciona cienyeT, 4To
B allpOH-SIMEePHBIX B3aMMONENCTBUIX HET HUKAKOTO yKaszaHWsS Ha dPQPexT, sCHO HabIomaeMbIi
B SIMEPHO- SIEPHBIX B3aMMOJENCTBUAX.

Bropoe sBrenne cocTaBasioT Tak HasbiBaeMble ~ocobbie” cobpiTus. [pn amanuse menTpain-
HBIX CTOKHOBEHUI (CyMMa 3apsioB (pparMeHToB sapa-cHapsia paBHa HYITIO, a YICIIO CHILHONO-
msytornx acTutl N, > 6) npu 60IbIoil MHOKeCTBEHHOCTH (2~ 40) BTOPHUYHBIX OIHO3APSIHBIX
PETITUBUCTCKNX JacTHUI OOHAPYKEHBI COOBITHS, T/e He HabIfomaeTcs BRIIET STUX JacTHIl 10
HOMAPHLIX yTsioB 6 — 12 rpamycos (cobbiTus ¢ “mycToit cepennmoii” ). BeposTHocTsh o6pasoBanist
B cOOLITHUN "TIyCTON Cepequubl’ OIMeHNBaIach METOMOM T1.3 TIPU YUCIle YacTHIl B CTPYE, PABHOM
nymio. Ha 214 nenrpanbubix cobbiTuit Mbl Habmonaan 20 ocobbix cobbiTuii. BeposTHocTh Ta-
KOTO HabIIONEeHN, IO HAIIIMM OTleHKaM, He Oojee 1072, Onmo w3 0cobbIX COBLITHI TOKA3aHO Ha
puc.6.

m2
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Puc.5. Pucynox asuMyTalbHo acHMMeTPHIHO-
Puc.6. Onuo us "ocobbix” coOBITHIL.
IO COOBITHS OIS POKICHHLIX YaCTHII.

dparmenTannsa agep °Li

OcroBHBIe pesyibTaThl m3ydenns pparmentanun snep °Li ¢ mmmynbcom 4.5 T5B/c B dpoTo-
smynnenn [9], [10] cBomsTest K craemyrotemy.
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Puc.7. Pasnmenennme m3oToma Bomopoma (BepxXHssi 9YacTh) U Telqus 1O H3MepeHusM pc.
I'mcTorpaMMEI-OKCIepUMeHT, KpUBhie-HOpMallbHBIe pacipenefenns, morydennable mo MHK.

1. Cpenn onnosapsanubix Gparventos - H50% nporonos, 42% neitrponos u 8% smep TpuTns.
Owmbku >Tux onenok 3 — 4%. Cpenu nByx3apaanbix GpparMeHTOB Tenii-3 u reauii-4 BcTpeda-
toTcs onuHakoBo gacto (48 — 49%). Hona msorona “He ~ 2 — 3% (pwuc.7).

2. Hamuume nszorona ®He cpenu nsyxsapsanubix gparmenTos anpa °Li nmpusesno k mpencka-
3aHUWIO U TIOCIENYIONEMY OOHApYKEHUWIO B Halllell BHIOOpKE COOBITUN, KOTOPHIE MOIMKHBI OLITH,
ecyIn Tpolecc obMeHa HYKIJIOHAMU MEXKIY PeSISITUBUCTCKUM SIPOM - CHAPSIOM U MUIIEHBIO UEeT
€ IOCTATOYHO GOINbINM cederuneM. [leficTBUTETbHO, OHO OKa3aJloch paBHbIM 12 4+ 3 MOH.

3. Ocobernno unTepecHo Habmonenne " uncToil” GpparMenTannu sapa °Li Ha nBe mByX3apsi-
Hble YaCTUIlbl 6€3 BTOPUIHBIX POKIEHHBIX YaCTHUI U MEIJIEHHBIX YaCcTUIL Pa3pyIIeHus MUTIIEHN.

4. N3 pacrupenenennii MPOEKIUN MOMEPEYHBIX UMITYILCOB (PPATMEHTOB-TTPOTOHOB Ha IJIOC-
KOCTb dMYJ/IbCUH IOy YeHa OlleHKa MPaHudHoro nMuyibca Pepmu nyxiaonos anpa °Li. Ilo nameit
olleHKe ero Benndmba paHa 111 &6 M3B/c.

5. IloxazaHo, 4TO XapakTepHLIe pasMephl 067acTH B ampe °Li, W3 KOTOpOH BBELIETAIOT
Q—YacTHIBI, B 2 pa3a MeHbIlle, YeM pa3Mep 00JIacTy, U3 KOTOPOH BBLIETAIOT MTPOTOHDI.

6. Benmamaa 7 B 5KCIepuMenTe He oTImgaeTes oT v/ 2. Bo3GyKeHHbIe mpe-pparMeHTsl Ipn
dparmenTanun °Li me obpasyroTcs.
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3akirodeHne

B mnenom mpoBemeHHBle MCCIEMOBaHUS B3aUMONENCTBUI aPOHOB W siIep BBICOKUX SHEPTUN ¢
sapaMu B (POTOSMYIBCUN YKa3bIBAIOT Ha CTPYWHBINA XapaKTep MHOKECTBEHHBLIX MPOLECcCOB U
KOJIJIEKTUBHBIN XapaKTep sAepHO-SIepHBIX B3aMMOACUCTBUMN.
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