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Paur ny6imkaumit OObeaMHEHHOrO MHCTHTYTa AIEpHBIX MCCaeqOoBaHui

[IpenpunTel ¥ coobmweHus O6BeNMHEHHOT® HHCTHTYTa SOEPHBIX HCCIIeaoBa—
it (OMAU) aBasioTcd caMoCTOATENbHLIME MyGauKaunsMH. OHE HGNAIOTCH B CO-
orBeTCcTBUM CcO CT. 4 YcraBa OUSAU. Ornuune npenpuaToB OT COOBUEHHH 3aKIO—
yaeTcd B TOM, 4YTO TEKCT MpenpuHTa GyneT BIOCISACTBHH BOCHPOU3BEOEH B
KakoM-1u60 HaydHOM XypHalle WM allepUOAMIEeCKOM CGOpHHUKE.

WUnnexcauus

llpenpunTel, CoobWleHuss W ONeNnoHuUpoBaHHble ny6aukauuu OUHAU umeior
€QMHYIO0 HapacTalollylo NOPAAKOBYIO HyMepalHio, COCTABISIOMYIO IIDCIIeOHUe
4 uwndpel HHOEKCA.

[lepBriit 3HaK HHOEKCa - GVKBEHHLIH — MOXeT GLITh IpeaCcTaBleH B 3 Ba-
pUaHTax: -

"P” - napnaHue Ha PYCCKOM g3LIKe;

“"E” - usnaHue Ha aHTIHUCKOM €3LIKEe;

"I1” - paboTa nybluKyeTCd Ha PYCCKOM M AHTIHHCKOM 93bLIKaX.

[IpenpuHTHl ¥ COOOIMEHHS, KOTOPLIE PACCHUIAIOTCH TOJIBKO B CTPAHBI~Y4ACT-
aunel ONHAM, 6YyKBeHHBIX WHOEKCOB HE HUMEIoT.

llndpa, cnenywomag 3a 6yKBeHHBIM 0603HaueHueM, olpenengeT TeMaTHYe-
CKYIO KATeropuio NaHHO# mybinukauuu. [lepeueHsr TeMaTHYECKHMX KaTeropuil uapa-
uuit OUAY nepuonmyecku pacceuiaeTCd UX HOJdydaTemasM.

WHpekcel, OMHCAHHBIE BBIIE, MPOCTABIAIOTCH B IPaBOM BepXHEM YTy Ha
o6J/IOXKEe W THUTYIBHOM JINCTE KaXIoT'o H3OaHHUd.

Cchlakk

B 6ubnuorpaduyecknx cchIKax Ha NOpeNnpHHTHl U coobmenus OUSAU mpl
PexKOMeHOyeM yKasblBaThb: MHHUHAABl U baMuianio apTopa, Oalee - CoKpalleHHDe
Ha¥MEeHOBaHHWe HHCTHUTyTa-H30aTeid, UHOEKC, MECTO U IOl H3OaHMS.

[lpuMmep GuGnuorpaduyeckKoil CCHUIKH: :

H. U, HBanos, OHAH, P2-4985, [y6ra, 1971,
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lla. cunxpodasorpore JladopaTopum BHCOKUX oHeprudl CUAM B asrycre
1970 r. Ousl OCYMECTBJIEH DEXUM YCKODEHUd HEeATOHOB JO MMIyNbCE
1I r%B/c/I/. HoBu# pexuM paGOTH YCKODUTENA OTKPHBAET OUEHb UHTE-
peCcHHe INepCHeKTUBH UCMONb30BAHUA Kak iiyUKOB DEAATUBUCTCKUX Lei-
TOHOB, TaK ¥ NYYKOB MOHODHEDPIeTUUECKNX HEWTPOHOB,NONYyUYaEMHX Ha
O0CHOBE peakKlUuy CTpPUIIMHra. Kpome TOro ,9TOT HOBHIl pexuM yCKOpeHud
COJEePXUT UYPEe3BHUAMHO MHTEDECHYD BO3MOXHOCTb, WMEDUYD IpAMOE OTHO-
leHNe K NpodneMaTuKe HacTosmeld XOHPEPEHUUM - BO3MOXHOCTE DPeAATHU-
BUCTCKOT'O YCKODEHMs MHOTO3apAIHHX MOHOB. OOCyxIeHue IMepcreKTHUBH
NONYYEHNA U MCMNONbL30BAHUA NYUYKOB DENATMBUCTCKMX MHOIO03apAINHHX
UOHOB U COCTaBiAfeT TEMy MOEro JOKJIala.

YckopeHue HelTOHOB Ha yckopuTeje JlaGOpaTOpMU BHCOKUX BHED-—
rut OWSIM OwJNO AOCTUIHYTO Gjarojapsd CHUXEHMD B JBa pa3a CKODOCTH
LeliTOHOB Ha BXOJe JMHeHHOro yckopuTend (MHKEKTOpa) MO CpaBHEHUD
CO CKOPOCThI NMPOTOHOB ¥ NPOBENEHMD YCKODEHUSs B pexuMe cuHXpoda-
30TpOHa B JBa 9Talla: BHauajJe Ha BTOpOJl KpaTHOCTU, & Iocje JOCTU-
¥eHUs INpegenbHON YaCTOTH YCKOpAbue# cUCTeMH O cxénau nepexoxn
Ha IepBY0 KpaTHOCTh. lIpelnoxeHne OCYWECTBUTH TaKOll peXuM paCoTH
yCKOpuTens OHIO chenaHo be3Horux, SuHOBbepHM, HasaHckuM, Muxaii-
JN0BHM, MOpO30OM U HaBHOBHM./g/

[lockonpky alpa ILelTepua o0najabT OTHOWEHMEM 3apAlia K Mmacce
IPUMEDHO TEM Xe CaMHM, YTO M gJpa& C ONMHAKOBHM YMCJIOM IIPOTOHOB
¥ HeWTpPOHOB,TO MONYyueHHH) pexuM pacOTH CUCTEM YCKODUTeNA NPUTOLEH

W INA YyCKOPEHUA JETKUX ALED.
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JCKODEHUE uacTull, 0CNaNaluMX 3apAsoM,COMbULUM eIUHUIH, B NpUH-
nurne JaeT BOBMOKXHOCTH IOJYuYaTh JHEDPIUO YCKODHEMHX uacTuil (Inpu
OIVHAKOBHX lapaMeTpax ycKopuTend) Gdnbmyw,qeu OHEDPI'Ug MpPOTO-~
HOB, B YMCJO pa3 paBHOe KpaTHOCTY 3apala. Hanpumep, Ha 1yOHEeH-
CKOM CHMHXpO(a30TDOHEe MOXHO NOJAYUYUTh AApa Ielus ¢ dHepruei
20 T'sB, a sanmpa Kanbuug c SHeprueyr 200 I'sB., EcTecTBeHHO, YTO
9Heprud, npuxoxduUascd Ha OLMH HYKJIOH, IpM 3TOM CyIET BO BCEX
cnyyadx cocTaBafATh 5 I'9B. 3TO COOTBETCTBYET OTHOWEHUD CKODOCTH
ALep K CKOpPOCTH CBeTa,ls = 0,98, T.e. CyuecTBeHHO DEAATUBUCTCKO-
My ciayyap,

OcuoBHag mpodneMa B UCIOJAB30BAHMM DEANU30BAHHOTO DEXUMA
CUHXPO(A30TPOHA IJIf DENATUBUCTCKOTO YCKODEeHUA Ajep 3akjaoyaeTcd
B CO3IAHMU JOCTATOYHO MHTECHCUBHHX MCTOUHMKOB IIONHOCTBO MOHU30-

BaHHLX aToMOB, I[loNHag MOHM3ALMA 8TOMOB HEOOXOAMMA LA INpEOXO-
JleHus TpyINHOCTeH, CBABAGHHHX C TOTEPAMM YCKODAEMHX YaCTUILl IIpU
COyJlapeHuaX C aroMaMy OCTATOYHOTO ras3a B YCKODUTENBHOH CHUCTEME.
lloTepa 9JeKTpOHa MeHAET 3apAl YCKODAEMOW uyacCTMIH, B pe3yJbTarTe
Yero OHa BHNAJAET U3 DEXUMa yCKOpEHUd.

[lpoGiema CO3ZAHUA MCTOYHUKOB NOJHOCTBH MOHM3O0BAHHHX aTOMOB
pemanacsy B OUFWl B JlaGopatopuu I'.ll.daéposa. HauGonee cooTrmeT-
CTBYDIVUM IlleJfM yCKOpeHMA ANep B CUHXPOPA30TPOHE ABAAETCA MCTOUHMK
npenpaoxeHHuy E,J.JoHUOM ¥ ero coTpyIXHuKamu. OnucaHue 3TOTO MUCTOVY.

HUKA COZepxuICcA B Hokaaxe E.lI.JoHUa, BKJAOYEHHOM B IIpOTpaMMy

Hamell KOHepeHUMH.[,il, PASPAB,GyLyun yxe B TEUeHNMe MHOTUX
JeT OHTY3MACTOM IONYYEeHUA NMYYKOB DEAATUBUCTCKUMX AlLep, oKasal

NadopaTopum BHCOKMX OHepTMi MaKCHUMalbHOe COXelCTBue, Nepejas



9TH IepcrneKTUBHHE pa3paCoTKM u3 cBoel Jadoparopuu B JBO.

OueHb Ba¥HHM MOMEHTOM JIJNA NOJYyYEHUA IMYUKOB DPENATUBMCTCKUX
Axep Ha cuHXpoda30TpoHe JIBD ABiadeTca cOo3jaHue SPHEeKTUBHOH cuc-
TEMh MEeIJEHHOTO BHBOJA YCKODEHHHX YaCTHll.

B HacrodAllee BpeMsa Takas CUCTeMa NOJHOCTBI NPOMOZENUpPOBAHA
M YaCcTUYHO MBroTOBIEHa, COrNacHO cylecTBybleMy NpOeKTy,OHa
LoaxHa OHTb CIaHa B HalaIKy B KOHLE STOTO Iola.

TakuM 00pasoM,B JlaGopaTopuyu BLHCOKUX SHeprmit OUSM cosmpaHul
BCe HeOoGXOIVMBe NpEXNOCHIKM IJAd MOAYyUYEHUA B TeueHue Oiamzaiumnx
I1+1,5 neT NyYKOB pENATUBUCTCKUX MHOTO3apANHHX MOHOB C OXUIaeMOH
VHTEHCUBHOCTED 107 YyaCTHUI[ B MMIYyJIbCE,

[lonyuyeHne INYYKOB DEJATMBUCICKUX fLeDp OTKPHBAET COBEpPUWEHHO
HOBHE BO3MOXHOCTM B fALepHO¥ ¢m3uke ¥ B QUBMKe BHCOKUX DHEPTHil.

CTONKHOBEHUS CJOXKHHX CUCTEM, OONajabliUX CKODOCTAMM,CIU3-
KUMH K CKODOCTM CBeTa,He M3yueHH. PaKTUYECKM peub MIET O CO3ja-
HUM HOBO} o0nacTu - peAATUBUCTCKON AXepHON ¢uaukm, KOTOpOH eue
NpeACTOUT CO3XATh CBOM MOHATMA U MeTOZH. OcTaBlleecs IO Mojayuye-
HUfA NYYKOB BpeMsd HeOOXOZUMO MUCIONB30BaTh IJNA pa3palCOTKy IepBO-
OYepeJHHX 9KCIEPUMMEHTOB, KOTOpDHE MO HEOGXOJUMOCTH xonxﬁu UMeTh
MacuTalH SKCIEPUMEHTOB OM3MKM SNEMCHTADHHX YaCTHl, T.E. BKJID-
yaTh OOJbUNE MATHUTH, Oonﬁmue radapuTH perucTpupyblielt anmapa-
TYDH,MHOTO JJEKTDOHUKH, BIMOJHE BO3MOXHO MCIONL30BaHUE My3HDPb-
KOBHX M MCKDOBHX KaMep.

PenaTusucrcrue ﬁxpa HaOJhJaJIUCh I10Ka TOJBKO B KOCMUYECKMX
nyyax, OILHAKO Taxoé U3yyeHWe COLEPEUT MHOTO HeOnpeXenEHHOCTel,
Kpowme Toro,nHTeHcméHocru IIOTOKOB fiXep B KOCMMYECKUX nydax

OYeHb HM3KM, & CINOCOOH HAONDAECHMA Malo3(peKTHUBHH,



Jlaxe mpomecc NpOXOXZeHUS Yepe3 BEWeCTBO PENATUBUCTCKUX MHOTO-
3apANHHX YACTUL, OCYCHOBIEHHHJ ATOMHHMM CTOJKHOBEHUAMH ,CYlUleCT-
BEHHO HYXJaeTCi B M3yueHuu. be3 XeTalbHOr0 MCCHeZOBaHMA Mpolec-
COB aTOMHOTO CTOJKHOBEHMA DENATMBUCTCKMX AJeD TPYLHO pPaCCUUTL-
BATh HA NpEIM3MOHHHE W3MeDEeHUd ABIEHUIl AXEPHHX B3anMOXeNCTBUM.

Mayuenue NpOXOXLEHMS MHOTO3ADAIHHX YACTHI] BHCOKUX SHEpIui
yepe3 BeljeCTBO NPEACTaBIAET MHTEDPEC C TOUKM 3DEHHs IPOBEDKM
CymecTBYDIMX NpeLCTaBIEHNH! O COCTaBe KOCMUUECKOTO M3JNYUEHUd.
[oCKONbKY MOHM3UDYDWAA CIOCOCHOCTh SAXEP 3aBUCUT OT MX CKODOCTH
u 3apaja, a o6a 9TM NapaMerpa IJA YaCTUI KOCMUYECKOT'O M3Nyye-
HUA HEW3BECTHH, TO PsAJ BHBOJOB O COCTaBe KOCMUYECKOTO MU3JAYyUEHUSA,
uUMepL¥X GOJBNOe 3HAUeHMe JJIA NOHMMAHUA ero NPOMCXOXIEHUS ,MOXEeT
OHTH NOLBEPIHYT MSMEHEHMAM B De3yJbTaTe NpPOCTEHWMX ONHTOB IO
Mayqenﬁm TNPOXOXNEHUMs yepe3 BelleCTBO DeNATMBMCTCKUX ALep C 3ajaH-
HHM# napamerpmw(CM..Hanpumep,/g/). HeCOMHEHHO ,39TH ONHTH JOJXHE
OHTH B YKCNE NEPBOOYEPENHHX.

Fonpuo}t MHTepec NpeiCcTaBafeT WCCHeXOBAHWE YUCTO KYJIOHOB-
CKMX CTONKHOBeHW# fifep. Ilp¥ CTONKHOBEHUM DENATUBUCTCKUX fALep
¢ GONbUUM :Z? BO3HMKAnT OTPOMHLE 3JNeKTpPUYECKNE INIONA, JJIA KOTO-
PHX XapaKTepHH MHOTOHOTOHHHE NPOLECCH M MHOTOPOTOHHOE KYJIOHOB-
CKOe paccesdHMe IpM MaIHX yTjaX, ABIADLEecHd Xopoued MOXeNbD Ind
MCCIeIOBAHUA MHOTOYACTVYHHX OCMEHOB., OCOCH} MHTEpeC npelcraB-
NADT NpOlleCCH B3amMoZedCTBUA HOTOH-POTOH C MCHYCKaHHMEM, Hanpu-
Mep, O9/MeKTPOHHOW WM MOOHHOM naph. OneHKa ceyeHus 00Da30BaHMA
napH SAEKTPOHOB IPU CTOJKHOBEHMM YIBTDPADENATHBMCICKUX 3apd-

/4/

KEeHHHX vyacTull uMeeT BUI:
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3nech b<= - LOpeHll- JAKTOp OTHOCHUTENBHOI'O JIBUXEHUSA
myMy
CTaJKMBaBUUXCA YacTul j?i " jzé - KDATHOCTU 3apAloB,

0( - NOCTOAHHAA TOHKO! CTDYKTYpH, M, , M4 , M, -wacca
9JIEKTPOHA M MACCH CTaJKMBADUUXCA vacTul. OTa OLEHKa HaET OYeHb
GONBIIyD BEJMUUHY CeueHUs., PeanbHasd BeJuMUMHA CeuyeHusa OyleT 3Ha-
YUTEJBHO MeHblle 3a CUET BAMAHMA GOpMPAKTODOB fXep. IIpuuéM npeoG-
TaZapliyM [IponeccoM OyIeT NpPOLEecC,aHaNOTUYHHE HEYNPYTOMYy CTOJK-
HOBEHVD OSJEKTPOH-fLDPO XJAA 00OMX AXep. X0TA MNpoLecc IBYX(POTOH-
HOT'O CTOIKHOBEHUWSl, CKOpee BCero,0yleT M3yYeH Ha BCTPEUYHHX MYyuKax,
TeM He MeHee MCCHEZOBaHME STOr0 Ipoiecca B CTONKHOBEHMAX peld-
TUBUCTCKUX Alep MOXeT JATh OYEeHb LEHHYD IONONHUTENBHYD MHPOD-
Manup.

CpeIv NepBOOYEPEJHHX 3JKCIEePVMEHTOB 0COCOe BHUMAHUE XOJKHO
3aHATb M3YUEHMEe CTOJKHOBEHME Alep ¢ CONBMMMU NepejavyaMu MMIYJAb-
ca. W3yueHue 9hdeKTOB, CBABAHHHX C COJABUMMU Nepelavyamy UMIYJIb-
CCB IIpU CTOJKHOBEHUM JNENTOHOB C alpOHaMy MJIM &LDPOHOB C aIpOHa-
MM, ODUBJIEKAET B NOCJAeJHMe TOIH BCe COJjbllee BHMMaHue., B pe3yib-
TaTe MHOTOUMCJIEHHHX MCClefoBaHu{ OHIM OCHapyXeHH OUEHb MHTEpEeC=-
HHE 3aKOHOMEDHOCTW,HOCAlMEe YHUBEpCalbHHJ XapakTep. Cpelu 9TUX
3aK0HOMepHOCTel 0co60e 3HaAYeHMe MMeeT MaclTaCHasd MHBADMAHT-
HOCTh,10-BUIMMOMY, OTpaxapliad OUYeHb OCWMe U BaxHHEe CBOICTBA
aJlpOHHOW MaTepuw.

3yueHue ABieHuyl COJBOUX TNepelau UMIYIbCa UMeeT U GOJbloe
NpUKJafHOe 3HayeHue: BO-NEPBHX, BO3HMKAET BONPOC O BOSMOXHOCTHU
NOJNyueHUss BTODUYHHX ME30HHHX NYUKOB C 3HepTuel, 3HaAUYMUTENBHO
npepHmapuell HOMMHANBHYD SHEPTWD YCKODUTENA, HaNpuMep,nojyye-
HYe MEe3OHHHX NMYYKOB C 9Hepruel#l B HECKOJABKO JeCATKOB I'aB, npu

YyCKODEHMM MHOUO3apAJHHX WMOHOB Ha IyOHEHCKOM CMHXPO(asoTpoHe,



DEACCYMTAHHOM He YCKODUTesne IIpOTOHCB Lo SHepruu L[O I'oB; BO-BTO-
pHX, COjibline nepelaym MMIyAbca ALpaM OTJAayy¥ MOLYT NPUBECTU K
CTOJKHOBEHUAM TAXENNX Alep IPYT ¢ IpyroOM, UTO AAET BOBMOXHOCTb
NLONYUEHNA TPaHCYpPaHCBHX UNeMeHTOB (BO3MOXHOCTH, HEOIHOKpATHO
noguepkneasuasaca I'.H.®n16poBeM). OGHYHO Ha BONMPOC O BO3MOX-
HOCTHM Iepelayu GONbUOY OHEPTUM COCTABHHM £JpOM NpPOTOHY (Halpu-
Mep, CBOCONHOMY M MOKOAWEMYCA NpPOTOHY) OTBEYAKT OTPULATENLHO,
BunprranTca coodpaxeHusa 0 "pPHXJIOCTK" alpa, O MaJOA BEPOATHOCTU
KOHIEHTpaluy 3HEepruy TPYUNH HYKIOHOB Ha OLHOM HYKJOHe. BO3pake-
Hua unorja GopMysupyoTea ¥ Golee HENOCPeJCTBEHHO — HUKOMY el He
ylaBanoch NOJYYUTh NYUKM YACTHI BHCOKMX 3HepTUil Ipu coylape-
HUU MAKDOCKONMYECKMX Tel. JTW BO3paxeHusd, OLHAKO, He ABIANTCA
Ccepbe3HMU,. CTONKHOBEHUA MAKDOCKONNUECKMX TesJ 0CYyCNOBIEHH
OJIEKTDOMATHUTHHMY B3aMMOLEWCTBUAMU, INA KOTODPHX XapaKTEpHO
CyulecTBeHHOe npeolnalanue OLHODOTOHHHX OGMEHOB ¥ CHaCGOW cBA3M
MCXEIY OTJXeNbHHMU JHJIEMEHTaAMM CTaJKUBabUUXCA OCBEKTOB. CTATUCTU-
Jyeckue ccolpakeHma O MaJOff BepOATHOCTU KOHUEHTpAllMM SHEPTUM
OTHCCATCA K DABHOBECHHM MpolleccaM ¥ He VMEDT OTHOWEHWA K JENy.
Donce cepp€3HHe BO3pAXEHUA OCHOB&HH Ha YOEXKICHUM O HeU3GEXHOK
CyWeCTBEHHOR pOJM QOPMPAKTODPOER CTAJKMBALUUXCA YaCTUL, JTH
BO3paxeHnsa MOXHO cHOPMYy/IMDOBATH CHEAYOWLUM OGpPa3CM:

l3BecTHO, uTo pudHepeHUManbHOe CeyeHMe YNDYyTIOTO pacCesHus

NPOTOHOB Ha AXpaxX YKCLOHEHUKaNbHO 3aBUCUT OT KBalpaTa 4YeTHpeX-—

a’t
MEpHOTO llepeJaBaeMOr0 VMIYJIbCa : SZEJ ~ éi,
Z
NpUuéM w ~K , TIe L pajguyc salipa
2 !
" f £ (P— P') 3rece Pu P - YeTHpEeXMEDHHE UMIIYJIbCH

NpOTOHa XO M IIOCJE CTONKHOBEHUA., B cucreMe KOOpIuUHaT, TrIhe



NPOTOH IO CTOJKHOBEHMA I[OKOWICH , 16 = =2 MTP, .s1ecp m -Macca
IpOTOHa, T- KMHeTUYecKada oSHeprus, MNONy4yeHHas [DOTOHOM B pPe3yib-
TarTe CTONKHOBEHMA, }3 lpuBeleHHON (OpMYyJH [OAyuvaeTcCs, UYTO BeE-
POATHOCTE neperaym sueprum -~ I I'9 OyZer COCTaBIATh ¢ ’40.

B npuMBeNEHHOM paCCy®IeHWM Deyb UXeT,0LHak0, 00 yIpyIom
CTOJNKHOBEHUM U COOTBETCTBEHHO 0C yrnpyroMm ¢opudakrope.

Haunyumny KOHTpapryMeEHT - NONyueHUe NYUKOB YaCTHI Ha
COBPEMEHHEX DeJATUBUCTCKUX YCKOPUTENAX [DU CTOJNKHOBEHUM NDOTO-

HOB C¢ nporodamu, CeueHue ynpyroro paccesHug Il- Mc30Ha Ea HYKJIOHE

A6~ at : :
TOXe nMeeT BUL: T éz y U ecay OH Mu PaACCUUTH -
BaJu OdpaSGBaHHG BTODUYHHX TNYUYKOR - ME30HOB KaK BLOMBaHUE

NpPOTOHOM MEe30H& M3 Me30HHOTO o0Jaka JLpYyroro NpoTOHa, TO MH
npenckasainy GH BepXHUR npefen Jua OHEDPruit BTODWUHEX MYYKOB B
paloHe HECKONBKMX I'0B, KOTOpHY HEBOSMOXHO NpEB30ATH IOCHM
YBEIVMUYEHNEM OHEPTUM NMEPBUUHHX NPOTOHOB. [IONYYEHHHE HA Cceprnyxoi-

/5/

CKOM YCKOpUTelJe BHXOJIH BTODUYHHX TNYYKOB 3aBUCAT TOJABKO OT
OTHONEHUA (?i//f}}, rne f& ~ UMIYJIBC BTODUYHO¥ yYacCTulH, a

PT - UMIYJbC HaiéTammero NPOTOHAa, ! HUKAKOT0 BepXHero mnpeleia

M0 DHEpruyM I BTODHMYHHX YACTHUI He OCHapyxeHO. B yacCTHOCTH,
NONYYEHH NYYKU 37/— MEe30HOB C OHeprue# 50 u zaxe 60 I'sB Ha
ycroputene nporoHoB ¢ SHeprue#t 70 I'oB. BeauuuHH IEpeNaBaeMHX
VMOYNbCOB U SHEDPruit NpU TAKUX CTONKHOBEHMAX B COTHYM DA3 MNpEBH-
wapT OCpaTHYO BEeNIMYUHY (opmparTopa. XOTA TEOpUA 06pa30BAHMA BTO—
PUUYHHX NYUYKOB QaKTHUYECKM OTCYTCTBYeT, B NOCHeZHME TOXH NOSBHUINCH
OYeHP MHTEPECHHEe COOCpaxeHud O TNYCOKOHEYNDYTHX CTOJKHORBEHMAX vacC-—
Tun.0Cc000e 3HAUEHMe B BTON CBA3M NpuolSpeTraeT uied M.A.Mapxosa/G/o
TOM, YTO NIpU GOJNBUMX TNepelaBaeMHX MMIYAbCaX M GOJBWUUX SHEPTUAX

nponeccH Heynpyroro paccesHuf JIENNTOHOB Ha apoHaX JIOJXHH BECTH



ce0a Kak Npu paccesHuM Hae ToveyHoft vacrtuue. MHaye rosops,
HECMOTpA Ha OUYeHh pe3Kove YOWBAHME C DOCTOM IepelaBaeMOr o
uMmyasca gopupakTOpa YIpyroro pacCesHus, B HEYHIPYTUX CTONKHO-
BEeHNAX BO3MOXHH COJbIMe Nepelaudl UMIYJABCOB. JTa ujes Hauna
MaTeMaTHyeCKoe BHpaXeHUe B NMPUMEHEHUM MaclTaCHOW WHBapMaHT-

7/

HocTH A.H.TaBXenuise ¥ erocoTpyIHAKAMU ¥ noayuuna
OnecTdmee NOXTBEpXIeHUEe B 3KCINEDUMEHTAX HA SAEKTPOHHHX YCRO-
puTenax.

B paGore aBropa /8/ OHJIa. BHCKa3aHa TUIIOTE3a 0 TOM, UYTO
CHEKTDH BTODMUHMHX Y&CTHI, BHCOKHMX BSHeprufl npyu CTOJKHOBEHUM
PENATUBHCTCKUX fANep ONpelenADTCH JOKAJbHHMU CBOACTBaMu
aIpoHHOM MaTepmm, a He reOMETPMUYECKMMM XapaKT epHCTHUKaMU
CTAJNKVBADUMXCA O0BEKTOB, [[pUyeM 3TH CNEKTPH XOJXHH ONMCHBATHCS
TOM Xe YHMBepCaJbHOX QYyHKUMeHA, uTO U CNEKTPH BTOPMYHHX YaCTHI,
BO3HUKADLUWX, HaIlpUMEp, MpH CTONKHOBEHMM MPOTOHOB.

JTO NpEANOJOXKeHNe COOTBETCTBYeT aBTOMOLEILHOMY XapakTepy
NoBeJeHNd pelleHMi HEKOTOPHX 3alay TMIPOLMHaMMKEM (3araya CHUIb-
HOTO TOYEYHOTO B3DWBA) ¥ 03HAuYaeT, YTO NPM MACHTAGHOM IpeosGpa-
30BaHUM BCEX MMIYJLCOB BULa P— ({ P dopupaKTOpH, JApYyrue
MATPMYHHE BJIEMEHTH M CeveHUd Npeolpas’synTcA KaK OJHODPOLHHE
¢yHKIMM COOTBETCTBYDUell pasmepHOoCTM. ECTeCTBEHHO, YTO MacuTal-
Haf MHBApMAHTHOCTH BHIIOJHAETCA TEM Jyume, ueM OoJbme KBaXpaTH

Ey—nunynscos M0 CpaBHEHMN C KBajpaTaMy MacC, yyaCcTBYDUIMX B
nmpounecce B3aUMOJEACTBMA HACTHI(.

B YaCTHOCTH, CeuyeHUe 06pa30BaHdA OGHCTDHX ME30HOB IOJ
yTJioM, DaBHHM 0° mo oTHOueRMD K nazavmeMy nyuky, BooOlue

T0BOpA, 3aBHCHT OT JBYX IEePEMEHHHX Pi n OoT PI .



Ecau BBECTM BMECTO 3THUX NepeMeHHHX JBe Jpyrue

X= (Pi //})u {= V&’#PIZ, TO Oe3pasMepDHH MATPUYHHEA SJeMEHT
f; - MATDHUIH, COrNACHO MACHTACHOX WHBBADUAHTHOCTHU, 38BUCKUT
TOJBKO OT )( ¥ He 3aBUCHT 0T Z . HcXoma U3 3THX CO0G-
paxeHuif, ciexyer OEMJATh, YTO CHEKTPH BTODUUHHX YACTUL IIPU
CTOJKHOBEHUMM DENATUBUCTCKUX ffep OYyXLYT OMMCHBATHCHA (YHKLMel
??(?’/? usyyapmelica Ha cepNyXoBCKOM YCKODUTENE.

MacuTaGHas MHBApUAHTHOCTH OHJA TaKXe MOJYYeHa Ha OCHOBE
NpMMEHeHY NapTOHHOM MOXenM K HeYNpYyroMy pacCefHUD 3JEKTPOHOB
Ha MpoToHaX. CorjacHo 5To# MOHeNy, HYKJNOH BegeT celf KaK COBO-
KYMHOCTh TOYEYHHX YaCTHIl - NAapTOHOB, KOTODHE B3aMMOLENCTBYOT
¢ vactuue#t -~ mumenso (Hampumep, SJIEKTPOHOM) HEKOTEPeHTHHM
00pa3oM. fIpo ¢ GONBMMM YCIEeXOM MOXHO DacCMaTpUBATh Kak "map-
TOHHHA ras3", mG0 BpeMa XM3HM BUDPTYAJbHOTO COCTOAHMA fAApa B
BUZe COBOKYNHOCTM CBOGOIHHX HYKJIOHOB 3HAUMTENBHO GOJIBlie BpPEMEHM
¥W3HM HYKJOHA KaK COBOKYNHOCTH NMApTOHOB. A MMEHHO, OTHOWEHMUE Bpe-
MEHY CTONKHOBEHMA K STUM BpeMeHaM CJIYEUT NMapaMeTPOM MajoCTH,
onpejendpUM NMPUMEHUMOCTH MMNYJAbCHOI'O NPUGAUKEHUA MIM NAPTOH-
HO# MOZenN. BMecTe C TeM M3 NPUBENEHHOrO DACCYXIEHMA BHTEXaeT,
UYTO BEPOATHOCTh Nepefayu¥ GONBINHX MMIYJILCOB ONpeXeNAeTCA BEpOAT-
HOCTHO OCHAPYXUTb B AApE NApTOH, Hecyuud GOJBMYD YacTh MMMYJb-
Ca BCEero ajpa, koTopas HeusBecTHa. TakuM 00pa3oM, NapTOHHaA
MONeJb JNEeMOHCTPUDYET NPUMEHMMOCThL MAaCliTACHOK WHBADUAHTHOCTH
K CTONFHOBEHUAM DENATUBUCTKUX fAlep, ONHAKO OHA He JaeT HUKaKuX
yka3aHuif QTHOCHTENBHO YHCJNOBHX 3HAUEHUA BEPOATHOCTH mMeperauyy
CONBUNX MMIIYILCOB.

B OmEeHKY al6COJINTHOY BENMYMHH CEYEeHUd XONEHA BXONUTEH
9HEpPruA CBA3M MM BEPOATHOCTL HAXOXIEHMA IPYNNH HYKJIOHOB B
odracTu neficTBuaA unoroqacrnqﬂuk 006MeHOB, TpolHNE CTOJNKHOBEHHS



YaCTHI, KaKk M3BECTHO, BHUMCIAANTCA C NOMOUBD BBEIEHUA BEpOAT-
soctu: = Hlg (!31' }i'j) - o6HapyXeHus TpeThelt uac-
THIH B 0GJAacCTW paccesfHUd TepBoil M BTOpOM uvacTuu..3necs

’95 - NJOTHOCTHL yacTHUl copra 3, K painuyc TpoHHOro
B3auuogettcTeug, EcaM paccMaTpuBaTh CTOJNKHOBEHME DPeNdTUBUCT-
KNX Alep Kak pe3ynpTaT MHOTOYACTUYHOrO CTONKHOBeHMA (AnepHHH
KYMyNATUBHHA 5dderT), TO BEPOATHOCTH MONANAHAA /V/ - HYKJO-
HOB B 0GJACTH MHOIOYACTUUYHOI'O B3auMOHefiCTBMA MOEHO OLEHMTH
KaK MpOu3BeJeHMe BepoATHOCTeil ';%E%Q%)s Ing KaxIoro
M3 HYKJIOHOB PN: A—N . 3Iech ~ MOJIHOE YHCJIO
HYKJIOHOB HajeTapuero arpa. lndg GoJee NpaBUIBHOTO MOJCYETa
BeposiTHOC Tel fiu HeoOGX0IMMO YUeCTh UMCIO KOMOMHALu#,
KOTOpHM Tpynna M3 A/ - HYKJOHOB MOXeT OHTH OCpa3oBaHa M3

A nyrnonos agpa: A {

Nica-m)!

p=llat @

JUTKYXa BUIHO, YTO BEPOATHOCTh YYaCTHd B CTOJKHOBEHUWM BCeX
HYKJIOHOB AXpa npy GOABMUNX A  muuroxmo Mana, BMECTE C Teu
Jnd NKOBOABHO GOABMUX TPYNN HYKJOHOB IOYy4YaeTCA BMOJHE Da3yMHad
BEeJUUNHA.

TakuM 006pa3oM, JJIA OLEHOK AJEPHOr0o KyMyJAATUBHOro 3ddexTa
MH NPYHUMaEM CJeAYDIYD MOIenb,
CrnexkTp BTODMYHHX yacTHI[ XaeTca Toi Xe camolfi yHuUBepcanbHOR
dyHrnMed 76(9;/4;), KOTODOM ONMACHBAETCH BHXOL BTODPMYHHX
yacTul, NMpY RYKJOH-HYKJOHHHX B3amMogelicTBuAX.
AGconoTHas ¥e HOpMMDOBKA CNekTpa (OTHOmMEHMEe BHXOLOB Yac THI
OT CTONKHOBEHMA TPYNNH M3 Vo HYKJIOHOE K BHXOXY OT MPOTOHOB

Npy paBHHX KUHETHYECKUX aneprm{x) OLleHHBaeTCA IO NOPAXKY BeAHN-



Aank QUPMy 04 (L /. UIHERTD BTODHMYHHX YaCTUI IIPpU 3TOM JOJXEH
uMETH OOJNee MM MEHee BHDAXeHHHN CTyNeHuaThd Xapakrep npu
repexone OT MEHBUUX A/ K GoapuuM. Hanpumep, Jad XeilToHOB
)4 2.5 K 'P“"-))D,{ (rxe

R max

nepexon oT (
s max
B Maxcumanbuoe 3HaYEHMe UMIYAbCA BTODUYHHX YACTHI[

Pa3peuesHoro gasoBuM O0CBEMOM) O3HAYAET M3MEHEHNEe HODMUDPOBKH

CNEeKTpa Ha MHOXUTEJb: (Ra( ) ~ 0,03 u n3MeHeHue P1 max

B JiBa pasa Npu COXpaHEeHMM YHUBepCcanbHOX 3aBUCUMOCTH f((?j,ﬁiqaxl
MiTepecHo OTMETUTH, YTO MOZENb, B KOTOPOM CTOJKHOBEHHE NeHTOH-
fAXpO paccMaTpUBAETCA Kak CTOJKHOEEHME CBA3AHHOTO MPOTOHA C

AIDOM ,JAeT CHEKTPH BTODWYHHX YACTHKI ,3aMEeTHC OTINYADMUXCH OT
CIIEKTPOB YaCTHI[, KOTODHE NMONAYYALTCH OT GOMCAPAUPOBKU CBOCOL-
HHMM NPOTOHaMA. B ciyyae CnpaBeLnMBOCTM STOH MOXENM, CBOAA-

uedica K yuety "JPepMueBCKOro ABUKEHMA", CNEKTp BTOPUUHHX YacTHI[

),HO

B cuny Goapmo# KOMMAKTHOCTH alpa ffe s COT'JIACHO

OTpaXaeT He TOJbKO YHUBEPCAJNBHYD 3aBUCUMOCTD [ I)L
1L Max

W CROXHHA CNEKTD BUPTYAJbHHX NPOTOHOB B HaNeTawlieM sipe.

Hawed MOLeny,MOXHO DACCUMTHBATH Ha MONYYEHNWe BTOPUUHHX YaCTUI

C MMIYJIHCOM fﬁ » ONM3KMM K BepXHell rpanunne fi max 1A
fAllpa, Xak Nen0ro,C MHTEHCUBHOCTBHD BCETO JMUb B 10 pas mewsle,
YeM [Ipi COyZRapeHuyu MpOTOHOB, MMEDUEUX TY Xe KUHETUUECKYD OHEpTuD,
4TO U dAnpa //g » @ BEPOATHOCTH IIepefauyu BTOPHYHON yYacTuue
OHepruM TpPeX HYKJOHOB U3 gApa /45{ cocTaBuT 20%.

TaruM 06pa3’oM, COrJaCHO Hamum OLeHKaM, 0GHApyXeHUe Mepesayuu
SHEpPruy rpYNmH HYKNOHOB OXHOM yacTHMue, HANpMMep, MUOHY, [IPEJCTaB-
JfeT cOCo# BNONHE DeaNbHYD 3ajayy, UMEDLYD GOMblIoe npakTiyec -
KOE& 3HAYEHME, MO0 LEHOD CHMECHNA MHTEHCUBHOCTH MOXHO 3HAUMTEE—~
HO NMOXHATE SHEPTUO BTOPUYHHX NMYYKOB uacTHL AefiCTBYLWLKX ycKopu-

Tejel.



HeoGX0IuMO NOLYEPKHYTh, UTO BEPXHAA TPAHULA BO3MOXHOH
OHEpPrMy NMMOHA LOBONLHO CUIBHO OTDAHUYEHa KMHEMATMKOR peaxiun
Reynasi & (EI_MI)/(1+ (EI-PI)/MLT)-
o} P
31ecs m - DHeprHf, Macca M UMIYJBC HaleTanueh
Er} I, P I 2 2 P
Yac TUIH M- - uacca wumenu. Iipu F} >m7 o

P = P11/ )/(1+ ME//z%Mﬁ)

oTKylIa BUJIHO, YTO OTHOWEHUE Fir»ax//iﬁ' OYEeHbL CUJIBHO 3aBUCHUT
OT OTHOWEHUA Macc )’ZI‘/CA4E" JTO 03HAvaeT, 4TO NepeMeHHas
)(=Rl/,01 max MEINEHHO CXOIMTCA K CBOEMY aCHUMITOTHUECKOMY
3HAUEHMD FQ//?%K , KOTOpOe BXOIUT B yHUBEDCANbHYD 3aBU-
CUMOCTEL . JlHAYE TOBOPH, MONpaBKM K MacuTaCHO! MHBADUAHTHOCTY Ha MaccCH
yacTWy B COJACTM DHEDPTHUil PENATMBUCTCHEUX AxEp, KOTOpHe OYyAyT XOCTUr-
HyTu B CJuxalinee BpeMd, CYWECTBEHHH, { STV 3aMeuaHuAM A 0043aH
R.0.CTeBRHCKOMY) .

llepe raya GOXbLWOA DHEPrUu ANDY OTHAUM NpEICTABIAET COCOH
npoGieMy, B HEKOTOPOM CMHCJE NPOTHBONMOJOKHYD pacCMOTDeHHOH.
ECTEeCTBEHHO, 4YTO JIJf 3TOLO NPOIECCa BO3MOKHH IPYrue MeXaHM3MH.
HanpuMep, 3HAUMTENbHHA MHTEpeC NpeNCTaBNAeT MeXaHU3M BO3HUKHO-
BeHUs GCONbLUMX 3Heprudl TAXeAHX ¢parMeHTOB, OCYCJHOBJEHHHHA Iepe-
cTpoiixoit gjipa B pe3yipTaTe BHOMBaHMA U3 Hero "TpyOKu" HYKJIOHOB.
[lonyueHue pENATUBUCTCKUX Alep UMEET OUEHb XOpOouWyo MepCHeKTUBY
Inf UCCJIeN0BAHUA HE TONBKO ABJEHU! dparMeHTalNM, HO U NI OCHa-
PYXeHMf Ype3BHYallHO KODOTKOXMBYUMX W30TONOB. ECAM MPUMEHHTEH K
3afaue 0CHADYXeHWA KODOTKOEMBYUMX "DK30TMUECKMX" fXep METOXIH,

npUMeHADIMECs K (U3MKe BHCOKMX BHepruli ( Hanmpumep, KaMmepHYD



METOJUKY ), TO OTKDHBAOTCH MEPCHEKTUBH OOHADYXEHUA COCTOAHMIA
C BpEMEHEM XM3HU BIJIOTh O BpeMeH "AJepHOro IBUXeHUg" IO_EBCGK.
Usyuenue ynpyroro u rnyGoKo HEYNPYrcro B3amMozelcTBUA pena-
TUBACTCKMX ALEP MO3BOAUT NOABEPTHYTh NpOBEpPKE DAL MoJenei,
MCNOMb3YyEMHX B TEOPHM 3JIEMEHTApDHHX YaCTUL, MO0 AAPO MOXeT
CHYEUTh DeasucTuyHOll "KBapKOBON" MOLENb peNATUBUCTCKOTO
MPOTAKEHHOr0 00BEKTa, O KOTOPOM MH MHOTOe 3HaeM, XO0TA JH
B HEPeNATUBUCTCKOM IpeleJe.,

ynpyroe paccefAHue DeNATMBUCTCKUX flep B HAIDABJIECHUN
Ha3aJ NMO3BOJUT UCCIELOBATH MHOr0CApMOHHHE OCMEHH B DeNATU-
BUCTCKO} 00Jiac TU.

MOXHO ykasalb M paX IPYTUX D(PEKTOB, MCCJELOBAHKME KOTODHX
A4acT COBEpUEHHO HOBHE MOCTAHOBKM IJAA TPALUIMOHHNX HpPOGIEM
ANEpHON PU3MEM U PU3UKK JJIEMEHTADHHX YacCTHIl.
OKHaKo CONBPMMKCTBO WX, TaK Xe KaK M U3JOXEHHHE BHIlE,
HYRIADTCA B 00Jee NETANbHOM KOJAMYECTBEHHOM aHANM3e,
OTKpHBabUaACA NMEePCIEeKTUBA IOJNYYEHHA MYYKOB PENATUBNC TCKUX
AZep NpencTaBNAEeTCA MHE Uep3BHYAHO 3aMaHYUBOK M 0T MMEHM
COTPYRHMKOB JlaGopaTopuy BHCOKMX SHepruit OUSHM g ofpalanch K
yyaCTHMKAM KOHQEpeHLMU C NpUTJAlleHMeM NDUHATh yyacTHe B ee

peann3anyu,
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YcaoBus obmena

lpenpunaTer ¥ coobmenus OUAN pacceutarorca 6ecniaThHo, Ha OCHOBE B3a-
UMHOTO o6MeHa, yHUBEpCHTETaM, MHCTUTyTaM, jnabopatopuaM, GubiuoTekam,
HayuHbIM I'pylnllaM U OTHAEeNbHbLIM ydeHbIM 6Gomee 50 ctpah.

[MonyusaTenam uspanuit OWAW npenocTaBngeTcs BO3MOXHOCTB CAMHM Ipo-
gdBUTh HHUNMATHBY B OecmnyiaTHO# Hocrinke nybaukanuit B Ny6ny. B nopanke
o6MeHa NPUHHMAIOTCH HaydHble KHWI'H, XypHamabl, DPEeNpHHTHl U MHOTO BHAA
ny6nukanuu no temartuke OWAU,

EnuncrBennrit Buao nybiukanuit, KoTopbifi HaM IpHChIATh He CleayerT,
oTD penpuHTH (OTTHCKM CcTaTei , yXe ONyOGAMKOBAHHBIX B Hay4HBIX XypHanax).

B papne cinydaeB Mbl caMu obpamaeMcd K Hay4YHBIM YYpeXOAeHUSM - Hau-
6o/iee KpPYIMHBLIM IoydyaTeldM HalluX M3OaHWA -~ C IIpochkboi 6ecHmjaTHO HpU-—
cnaTh HaM Kakue-/1u60 KHUC'M UM BbIIMNCaATh OV Halleit GUOGAMOTEeKW HaydHEBIe

XypHalbl, u3gamoliiecd B HX CTpaHaX,

OTneabHbe 3anpoch

Nanarenbckuit ornen exeronHo BeinonugeT okono 3000 oTnoenbHBIX 3ampo-
coB Ha BuicblIKy uapanmit OMAW. B Takux sanpocax cnenyetr oGasaTebHO

YyKa3plBATh HHAOEKC 3alipaliuBaeMoro HU3[aaHud.

A npeca

I[luceMma mo BceM BOIIpOoCam o6MeHa HYSHI/IKEHI/IHMPI, a TaKxXe 3aIlpoChbl Ha
OTHAe/IbHble H3OaHHd CclieayeT HanpabB/dTb IO agpecy:

MockBa,
I'nmaBaepii nouyramr, n/a 79.
Haparensckuét oToen
O6beaHHe HHOO HHCTHTYTA
: AAepHEIX HCCHaeADBaHHH.
Apnpec Qg INOCHUIKM BCeX Iyb6aukauuii B nopganke o6MeHa, a Takxe AOid
GecnnaTHOM NOANHUCKH Ha HayudHBIE XYpHA/bI:

MockBa,

I'naBrer# nouramr, n/a 79.
Hayuno-rexanuyeckas 6umbnmoTexa
O6beauHe HHOI'O HHCTHTyTAa
A0epHBIX HCCJ/IeQ0BAHHH,.



Manarensckuit ornen OGbedMHEHHON'O MHCTHUTYTa $AEPHBIX HCCIENOBaHMH.
3akas 12939, TupamM C 1.97y]q'-naﬂ'MCTOE 0,8.
Penakrop B.B.Konecora. an e
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