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RaH,l'J;l'f.JJ;aT qM31'1KO-MB.TeM8.TH1leCIOlX 
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M. iI1. Jil1XA 1IBB 

B HaCTOJU1eit .n:uccepTamrn ll3JIOJKemi: peay.m,TaTH HCCJl€,ll;OBaH7.JI 

npoueccon nsa.·1uo;n;eflcTmrii II .. - Me30HOB c :mmy.m,coM 2, 34 TuB/ c 

ll TI-- Me30HOB c ID,mym,coM 3, 5 raB/ c c roi:paMH KceHoHa. 3Kcnepll

Mel-J:T Blmo;meH c IlOl'f.Oll!blO 26-m,:TpoBo11: KCeHOHOBOii flY3!fI)l,KOBOU 

m,iepu JlJ33 OVvlli (;n;a.nee ll TeKcTe roIK) • EWIII TaRJKe Hcno.m,so:sa

HH CTepeot.OTorparpmi: IBO•JI!rTpoBOH K[f.t{ VtT3Q (MOCKBa)X. L(e.11ecooo

pa3HOCTI, IIPIIBJI0'110HI'.JI MeTO.JJ:HID! KC0HOHOB!lX IIy3!IPbKOBUX Kal.!ep K 

HCCJI0.JJ:0BaHIDO B3a.ID,m,neJ1CTll:UM 6HCTPHX ITV.Ol!Oll c roi:epHOH 1\00.!Ie!U,!{) 

rrpo.nHKToroHa cJie.UYJO'tlf...lMi coo6paxeHY,RM¥..Bo-nepnm:, HanoJIHmOIJ1ee 

rav.epy BemecTBO - 1.m.URHfi ECeHOH - !lBJJR8TC.f! XI;!.fll'IeCKJ,; O,J;!!OpO,ll

HOM roi:epHott rr.A:rreHI,JO :rr noa':'OMY perncTp:apyeM!ile Krut.epott BS~!o

;n;ezcTB:ruI npo!!CXQ,WIT rrpa.KT!itrec:im; ( T. e •. d BepO.f!THOCTblO He Mmrne 

99%) c.roi;pallU! KCeROHa. BO-BTOPHX, H3-3a OTHOCV.TeJ!!>HOit l\fa.Y.OCTH 

pa,l.lJ!a!U!OH!-!Oll ,nJrnRH B ;;mi;KOM KCe!!Olrn ( ~ 4 CM) Km{ fill,,'!l'):eTc.fI 

Bem:.i.a 3<_W>eKTID!HllM ;n;eTeKTOPOM raw,.a-KBa.'!TO:S: K[I_l{ .n:az.te He6om,

illlilX paSMepoB 06?.a,JJ;aeT 6.r.:!!3KOH K- IOQ % aqxpeKTIIBHOCTbIO perHCTpa

Il,!li raMMa-ItBaHTOB c 3Heprneti, npeBUIII~eii IrpaKTINecroi: ( 2+3) 

MaB, B IIOJIHOM IDITepBaJie yrJIOB me 31\!HCCH:ll:. 3To, B CBOIO O'!epe;n;I,, 

1103BOJI.fl0T ll3ytiaTb C BHCOKOll 3iWieKTHBHOCTbIO n° - Me30Hhl B 

ITOJIHOM ;n;:rranasoH~ 3HeprHn, OT O.,no MaKQllMaJibHOH, li yrJIOB ID: 

3MHCCllll B npe,neJiax rroJIHoro TeJiecHoro yrJia, .a TaIOKe .n:pJI'lle 

'llaCTHUH, polK,ll;eHHHe BO B3ffllMO.ll:eficTBllIDC C JUJ;paMII KCeHOHa H 

pacna.n:al00lli8C.ff Ha rr0- Me30HH ll ra.MMa-KBaHTH. B-TpeTbIDC, Km{ 

.fIBJI.ffeTCR 4Jf .n:eTeKTOpOM .ll:JI.fl ITPOTOHOB C I{llHeTINeCKOH 3Heprllefi 

B llHTepBaJie: Bi< :::: (20+150) M3B .D:JI.fl 26-JIHTpoBoti Kill{ :rr E,..t{ 

~,(20+200) M3B .D:JI.fl I80·JIHTpoBoii KIIK. B aTH llHTepBaJIH 3Hepr:im 

norra,n;aeT oKoJio 90% rrpo~OHOB c aHep!'llett,npeBHllI8.IOllleti ucnapmTe.m,-

XClmMlm 0mm npe,D;OCTa.BJ!eHH B JIB3 OZ.fill B pa.M.Ka.x COTPY,D;Hl'IqecTBa. 
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HYJO o6JiacTl> (Bit ~ 30 MaB), KoTopHe o6pa3YJOTCJI B II+ Xe nsan.:. 

MO'AeHCTBKRX rrpH 2,34 H 3,5 ThB/c, COOTBeTCTBeHHO, B-'!eTBepTHX, 

m4eeTCR no,npo6HO paspa60TaHHM MeTO~ aHamt3a co6HTID! B3allMO

'AeficTBID!, perncTpnpyeMHX Ha CirnMKa.X C KCeHOHOBHX IIY3HPl>KOBHX 

KaMep, B ocoOeHHOCTll MBTO.ll}lKa amunrna raMMa-KBaHTOB, corrpo

BOJ!l,!\aJ!XIUDC sr,nepHHe B3allMO'AeficTBIDi rrpn BHCOIGDC 3Heprrurx.8Ta MeTO

JUIKa paspa6aTIIBaJiac1, B Te'IeHlle MHOI'KX JieT, npll'!eM IIO'ITH c CaMO

ro Ha'!aJ!a Ilpll IIOCTORHHOM Be,n;ymeM y-qacTD aBTOpa ;zui:ccepTa.rnm, 

Ha' OCHOBe nepe<mCJieHHHX YHV.KaJII,HHX CBOHCTB KCeHOHOBOH 

ey:;Jlij):E,KOBOH :KaMepH H v.uemv.xcJI B03MOJKHOCT6H peam13a.nm1 I1CCJ16,IIOBa

HID! ·6HJio npoBe'AeHo 06JiytieH1Ie 26-JlllTJ)OBOfi roIK B ITytIKe n+ - Me

soHoB C m.myJI:E,COM 2,34 ThB/c.Ha IIOJiytieHHOM 3KCIIepnMeHTaJI:E,HOM 

MaTepna;re 6HJI BHIIOJIHeH URKlI pa60T 110 Hsy-qeHIDO IIPOileCCOB pOl!l,1\6-

HIDI H pacIIa,ItOB HefiTpaJI:E,HHX 6030HOB, paCIIa,na.JOOU'[XCJI Ha rr°-Meso-

Hli n raMMa-KBaHTH B KOHe'!HOM cocToRHllll, a TalOlte URRJI pa6oT~RoTo

PHX H3yt!aJICJI M6XaHlI3M B3allMO'AeHCTBRf.! 6HCTPHX ImOHOB C sr,npaMll 

.1tceH0Ha n irnitoTop!le OT'A6JI:E,HHe, · aKTyam,HHe · BonpocH cTpyKTYPH aToM

Horo sr.npa. Pe3yJI:E,TaTH 3TIDC HCCJI6'AOBaHllll B TOH llJill IDIOll cTenemr 

JierJill B ocHOBY HacToRll!efi ;zui:ccePTa.rnm, 

8KCIIepllM6HTaJI:E,Hlill MaTepn:aJI, Ha KOTOpOM OCHOBaHa ;zui:ccepTa

IlM, cocTon:T n:i pesyJI:E,TaToB aHamtsa I?55? co6HTmi II·- Xe Bsan

MO'AettcTBmi, oToOpaHIIHX npn: rrpocMoTpe ?50 Tue. cHlIMKoB;noJiytieH

HHX C IIOMOilll>ID !{[Il{, 

HaytrnM HOBn:sHa noJiytieHHHX pesyJI:E,TaToB cocTon:T B TOM,'ITO 

BIIepBHe 6HJia rrpHMeHeHa MeTo~ itceHOHOBHX nysHPl>KOBHX KaMep 

It Il'.CCJI6'AOBaHlIID IIPOileCCOB MHOJ!teCTBeHHoro o6pa30BaHIDi '!aCTil'.Il B 

CTOJIKHOBemmx 61:lCTPHX ImOHOB c TH.llteJIE'.M aTOMHHM H,IJJJOM (Axe=I3I). 

8To, B CBOID o-qepe~. II03BOJin:JIO BilepBlle 'A6TaJI:E,HO H3y-qRTl> xapaK-
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Tepn:cT:iran: rr°-MesoHOB n HeilTpaJI:E,HHX 6osoHHHX pesoHaHCOB,o6paso

BaHHHX B 3TllX B3allMO'AeficTBKRX, a TalOlte IIPOTOHOB, ncnycRaeMHX 

npaKTll'I6CKH BO Bcett o6JiaCTH ~parMeHTa!Ull'l sr,npa-MllllleH1I.8KcnepID1IeH

TaJil,HM Il'.H~l)Ma.Ilrul,OTHOCJilllMCR K 3MllCCllH II0- Me30HOB H IIpDTO!IOB 

B II - Xe B3allMO'AeHCTBllRX IIPH 2,34 H 3,5 raB/c,'AaeT B03MOJnfOCT:E, 

6oJiee llOJIHllM o6pa30M npoBepHT:E, pa3Jlll'IHJ:le KOH1i6II!lllH OTHOCn:TeJI:E,

IIO M8XaIIB3Ma B3allMO'A8HCTBllR peJUITllBMCTCKHX a,npoHOB C aTOMHHMM 

R,IJ;paMH, a TalOlte CYII!8CTBYJOUU{e MO'A8JIM 3TllX B3a:l'IMO'Aei1:cTBMH, B -qacT

HOCTil'., KaCKa,u:Ho-n:cnapHTeJibHYJ) MO'A8JI:E,,IIo.n0ieHHJ:le Ha.Mlf pe3yJI:E,TaTH 

CTHfllYJillpoBa.Jm 'AaJI:E,HeJ;imee pa3BMTHe nccJie'AOBaHHH B3allMO'AeficTBHi1: 

6HcTpHX a,npoHOB c aToMHllMM sr.npaMM B 'APYrKX Hay-qHHX ueHTpax 

( <liHAJI t liaTaBHII), 

IIpaKTH'I8CKM neHHOCT:E, COCTOHT B TOM, 'ITO TIOKa3aHa neJiecoo6-

pa3HOCT:E, TipHBJie'IeHM M8TOJUIKH KCeHOHOBHX IIY3Hpl>KOBIDC KaMep It 

HCCJie'AOBaHMM B3allMO'A8HCTBHH peJIRTllBHCTCRHX -qacTHU C aTOMHllMM 

R,IJ;paMH B o6JIB.CTH 3Heprrul: H8CKOJI:E,KO raB. B '!aCTHOCTH, pesyJI:E,Ta

Tll HCCJI8'AOBaHHtt IIpo'AOJ!:E,HOro pa3BHTR/i 3JI8KTIJOHHO~TOHHHX JIHBHeil:, 

o6pa30BaHHHX raMMa-KBaHTru,m 60JI:E,IJH1X 3Heprnn ( ~ 30 MaB) ,TIP8'A

CTaBJI8Hll B Y'A06HOM 'AM IlpaKTH'leCKOro HCTIOJI:E,30BaHIDl BR.ne H MOryT 

61:lT:E, npn:MeHeHH.IIpH pac'leTax napaMeTpoB pa3JIH'IHHX 'A8T8KTOPOB 

raMMa-KBaHTOB BllCOKIDC 3Heprn:tt, IIoJIY1IeHa onemta ~H TIJIOTHOCTII'. 

BepoRTHOCTil'. pacnpe'AeJieHIDI HyKJIOHOB sr,npa KC8HOHa TIO HMTiyJI:E,caM, 

KOTOpaR MOJ!teT 6HT:E, Il'.CTIOJI:E,30BaHa npn: H3ytI8HHH pa3JIH'IHHX qiII3ll'!ec

KHX npoueccoB, a TaIOlte qJOHOBHX RBJieHn:ii BO B3aHMO'AeiicTBHH c aToM

HllMM R,IJ;paMH.IIORa3aHO, 'ITO yHliRaJl:E,Hlle CBOHCTBa KCeHOHOBOH IIY3llp:E,

KOBOll KaMepH Kalt 'A8T8KTOpa sr,nepHHX B3allMO'A8llCTBID! Il8Jiecoo6pa3HO 

Il'.CTIOJ!:E,30BaT:E, rrpR TIOCTaHOBKe 3KCIIepHMeHTOB C npHMeHeHHeM ,npyrroc 

'A8TeKTOpoB, o6Jia,namurx: B03MOXHOCTM'.l 6oJiee 6ucTporo aaamrna ·aitcne-
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pm.mHTaJll,HO:li HHqJOpr.m.Itm B Y3ROM IDITepBaJie 3Ha"Iemtii rorneMB.TlI'IeCKHX 

xaprutTepRCTmt llCCJI~eMHX "!aCT~. 

Ilpo6JieMB.THKa B3aHMO,nefiCTBHH'6HCTPHX a,Iij)OHOB c aTOMHHMR sm
paMR np~eKaeT B nocJie,IUiee BpeMfl oco6oe BHRMB.tme. 8To CBlI3aHO 

C 60.m,IImM pa3H006pa3HeM HHqJOpr.m.I{lm, ll3BJieKa.eMOii ll3 COOTBeTCTBYJO

UUDC llCMe,noBamtii, KaCaKllle:lic.lI CTpoeHRH a,Iij)OHOB ll aTOMHHX smep, 

B3aRMO,nettcTBM "IaCT~ (oco6eHHO pe30HaHCOB) C HYR,!IOHru.m, a TaK

JKe HeROTOPHX cnerm<pWJeCKHX HMemrli C y-qaCTHeM MHOI'HX TM, Ta.Kl'IX 

KaK o6pa30BaHHe smepmn: mapHIDC BOJIH ,B03MOlKHOCT1, cymecTBOBaHRH 

CBeIJXIIJIOTHHX COCTOHHIDi smepHOli MB.TepID'l, IcyMYJI.IITHBHHii acM>eKT.Ha

ROMeHHHe .no HaCTOJillleI'O BpeMeHR aKcnepm,IeHTa.JII,HHe ,naHHHe O B3aR

MO,neficTBIDIX a,np0HOB C aTOMHHMH,MpaMR B 06JiaCTll 3Ha"IeHRfi aHep

I'IDI ~ I ToB HOCHT B 3HatmTeJII,HOii cTeneHII c))paI'MeHTapHHii xapaKTep. 

Han6oJiee no,npo6Ho nsy-qeHH B3aRMO,neiicTBM c Jie!'KHMll SJ,D;paMR:,neiiTe

pneM, remreM H yrJiepo,noM.IlpH 8TOM, B CHJIY ll3BeCTIWX MeTO,nll'IeCKHX 

TPY'AHOCTeii, OCHOBHOe BHIIMB.HHe y,neJmJIOCI, HCMe,D;OBaHID'.l sapruKeHHHX 

npo.nyKTOB pearu.um.OTHOCRTeJII,HO CJia60 ll3y-qeHH B3aHMO,ne:liCTBM pe

JIHTHBRCTCKHX "!aCTID~ co cpe,nHI!MH ll T.fDKeJIHMH SJ,D;paMR.3,necl> OCHOB

HM .D;OJIH aKcnepHMeHTaJll,HOii IDiqJOPMB.IU!H IlOJiy-qeHa rrpll IlOMOl!lll MeTO

.D;HKH smepHIDC 8MYJII,CHii.3aMeTHO B03paCTaeT CTenem, TPY'AHOC"l'ett ll 

npn TeopeTH"IecROM nsy-qeHHH peaKIU!ii co cpe,IUIHMH H T.fDKeJIHMH SJ,D;paMR 

npll BHCOKllX aHeprMX, 'ITO ~BlI3aHO_ C He06XO,ItKMOCTl>D rrpHMeHHTI, pas

JilI'IHHe rrpn6JIHJKeHIUI OTHOCHTeJIJ,HO CTpyKTYPH smep.TeM BpeMeHeM He

KOTOpHe HHTepecHHe cpll3H"IeCKHe HMeHIUI, HarrpHMep, HMemre smep

HHX y,napHHX BOJIH, MOryT HMeTI, MeCTO TOJII,KO B CTOJIItHOBeHHHX 6HCT

pux qacTHU C .D;OCTaTOtJHO T.fDKeJrnMH aTOMH!lMH SJ,ll;paMR, ROr.na Y'AOBJie-

TBOpeno Tpeelonauue uanocrn 

K pa,n;nycy smpa, T. e., 1tor,na 

OTHOmeHIUI ,IµWHH npo6era "IaCTHinl 
.Y.3 "V3 A » I (,nJIH KCeHOHa A ~ 5). 
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IloaTOM:Y B CHTyaUIIH, Kor.na OTCYTCTByeT TeOpHH CHJIJ,!!hlJC B3aID.IO

.neiicTBllii ll OT,D;eJII,HHe .IIBJieHHH. __ rrpnxo,nuTCJI 06'b.lICllfITJ,, IIpHBJieRilil 

pa3.7llI'lH!iie MO,neJIH, CTOllT 38,I(a'!a O ia.Jri,HefuneM yneJ!ll"IeHHll 6oJiee 

IIOJIHOii aKcrrepHMeHTa.JII,HOH -¥H4JOpMaUilll, KOTOpM B CO"IeTaHl!lI C 

YJKe l!Me!O!lleHCSI ,n;ana 6H B03MOlKHOCTI, _c.ne.rraTI, 6oJiee o6mne BHBO,ll;ll 

o Ha6.mo,naeMIDC JIBJieHIDIX.CymecTBeIIHO TaKlKe rro,npo6Hee H3yqIITI, II 

IIp0llJL7IIOCTpllpoBaTI, Ha KOHKpeTHHX cpl13H"IeCKUX sr~aqax rrpllro,n;HOCTI, 

YJKe .n;eiicTByIOOleii, .n;oporocTO.IIll1eii cpR3H"Ie9Koii arrrrapaTypH - ,neTeK

TOpoB smepHHX B3aRMO.n;eilcTBllll, B 06.JI_~CTll smepHoii <pII3HKll BHCOKHX 

aHeprnfi ll peJI.IITHBHCTCKO:it smepnoii cpll3IIKR, KOTOpM B IIOCJie.D;HHe 

ro,nu Ha"IaJia pa3BUBaTl>CJI. 

IIocT!IBJieHHHe BHme sa,naqn pemaIOTc.lI B uacTO.IIIl\ett .n:nccepTaunn. 

B CBH3ll C 8TllM B nepBOH rJiaBe .n:aeTC.II .n:eTa.m,Hoe OIIHCaHHe OCJIOB

HHX xapaKTepHCTHK Kill{ Ka.K ,neTeKTopa .iyi;epHHX B3a,m10.n;eiicTBHH. 

KceHOHOBa.lI IIy3HP1>KOBa.lI Ka.Mepa IIQ3BOJUieT Ha6JI!O,I\aT1> IIO.JIHYIO rmpTH

HY coelHTllH B3aHMo,n;eiicTBHH, BMeCTe co BCeMH odpasonaHHHMU B Hl1X 

rr0- MC30HaMll.lI 3apIDiteHHHMH rrpo.n;yKTaMH pearu.um.OcHOBHOe BJIUMaHne 

meJieHO MeTO.n;HKe aHaJIH3a raMMa-KBaHTOD, perHCTpnpyeMHX Ha 

CHllMKa.X C Kill{ no cos.n:anaeMHM ID.m 3JieKTpOHHO-c))oTOHHHM. JIHBH.IDJ[ 

Ha pnc.I llOKa3aH TllIIHtJH!IB CJIY"Iall Jr:. Xe B3aHMo,n;eiiCTBHJI rrpn 

3,5 raB/c, saperncTpHpoBairnufi n IBO-JI. KUK HTS~ B MocKBe. 

B qacTHOCTH,IIOJiy-qeHO moelHoe .D;JI.II rrpaKTWICCKOro·ncrroJ11,30BaHHJI 

orrncaHRe rrpouecca rrpo~OJll,HOro pa3BHTHH aieKTPOHHO-cpoTOHHh!X 

JIHBHeii, BH3BaHHIDC ra.MMa-KBaHTaMH BHCOKRX :::mepr:ufi B lKl!.nROM KCe

HOHe. "TaK, HarrpHMep, qvryKTyaUIIH B JiaBHHe ueJiecoo6pa3HO Bllpa-

3HT1, ti:epes OTHOCHTeJII,JIYK) .n:ncrrepcmo 0A/ A rrapru.mTpa A = ~:tic!} , 
r.n:e Lr( d) · -cyMMB.pHM ,n;JIHHa npo6eroB mmHeBHX aJieKTpo

HOB B TOJll!lllHe d rrorJIOTRTeJI.II, oTctmTHBaeMoii OT TO'IKH KOHBep-
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Plic.I. CJiy,Iaii rrxe BsaEMo;neiicTBIDI npll 3,5 TuB/c, saperncTplI

poBaIIHHii B I80-JIHTPOBOii ItceHOHOBOii rry3HJll>ltOBO:ii KaMepe, 

CRH raMMa-KBaHTa, }3'AOJil, OCH pa3BHTIDI JIKBHJI; Zr ':" Cyr,tMapmtit 

rrpo6er 8JI6ltTpoHOB ~HSI, COOTBeTCTByioI!lR:ii IIOI'JIOTllTeJIJO IIpaltTH'leCKR 

6ecKOH0tJHOii TOJUlllllIH, 0M3MOCl, , 'ITO BH.It 3aBlICIIMOCTlI f, A / A 

OT A_He MeHSieTCJI,B npe;neJiaX 8KCII0pl!M6HTaJII,HHX OilllI6OK, B llllipoKOM 

lIHTep138.Jle sHa'leHl!li aHepnm ra.MMa-KBaHTOB: fr = ( I00+3400) 

MaB /I +4/. Ha PIIC. 2 IIOM3aHa 3aBUCID.tOCTl> <s;./ A OT A ]WI JIIIBHeii • 

BH3BaHHHX raMMa-KBaHTaMH c 8Hepni:eii Er =(1600+2700) MaB. 
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Plic. 2. 0THOClITeJII,Hlle ,lUICIIepclili s;,,./A. · ;noJIR A IIOJIHOti: ::rnepnur 

aJieKTpoHHO-qioTOHHHX JIKBHeii, cooTBeTCTBYJOIIIRe ,n.mme pas

BHTIDI, Ha KOTopoii Bl:l'AeJIJieTcJI A ::rnepnr:a JIHBHJI. 

IloruisaHo, 'ITO OilllI6Ka B orrpe;neJieHRH 8H6Pl'Ull raMMa-KBaHTOB 

rrpH E 
O 
~ IOO MaB SaBHCHT, rJiaBHHM o6pasoM, OT qJJIYKTY~ npo

'AOJII,HOro pa3BlITlIJI JllIBHeii lI BHpaJtaeTCJI -qepes rrapa.MeTp A.Ilpl!Be;ne

HH IIOJiy,I0IDIHe aBTOpoM ,lUICCepTruum qJOPMYJIH, IIO3BOJIJilOllllI6 OU0HlITl, 

8Hepnm U COOTB6TCTBYJlllY10 eii onm6ey, a TaKllte CTaTHCTH'!ecltRtl: 

Bec raMMa-ItBaHTOB, Iio Ha6Jlll,ll;aeMotl: ;noJie A cyr.mpHoro rrpo6era 

JIHBH6BHX 8JI0KTpoHOB, COOTB6TCTBYJOOl6li r;ry6HHe pa3BlITIDI d, BH3-

Ba.HHO:ii.raMMa-KBaHTOM Jia.mrnH /5-7/_ B 8TO:ii xe l'JiaBe ;naeTCJI OIIH

caHRe aJiroplITMa aHaJIHsa ClICT0M, COCTOSIIIIIDC R3 npOH3BOJil,HOI'O 

'llICJia raMMa-ItBaHTOB, corrpoB~aJ!lllHX CJiy,IalI JT-Xe BsaEMo;neficTBllfi, 

a Taltl[e ;npyrHe, cos;na.HHHe aBTOpoM aJiroplITMH,.B TOM 'llICJie rrpo-. 
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11)8.MMB. aHa.Jrn8a .ff,ll;epiruX B8aHMoneHCTBHH, peI'HCTpnpyeMHX Ha 

CHHMRaX C KCeHOHOBl:lX IIY8HIJ:&KOBHX Ka?,!ep /8--II/ • 

B rrocJienyioll!llX rnaBaX nuccepTru.um usJiollteHII HaYlIHl:le pesyJI:&

TaTl:l UCCJienoBaHHH pa8Jilltrnl:lX xapaKTepHCTHK B8aUMoneacTBUR IT-Me-

80HOB C IJ.npa?.m KCeHOHa npu 2,34 R 3,5 TuB/c.3TR UCCJI8'AOB8.HIDI 

OTHOCRTCR K OT'A8JI:&Hl:lM aKTyaJI:&Hl:lM BorrpocaM .ff,ll;epHOli !pll8llKH Bl:lCO

KHX sHeprna, rrpencTaBJiru<IIUIM 6oJI:&moil Haytrnl:lli n rrpaKTWiecKUR RH

Tepec. B pememur 8TllX .BOIIPOCOB MeTO'AUKa KCeHOHOBl:lX ITy8H!):&KOBl:lX 

KaMep MOllteT BHeCTll CYllleCTBeHHHH BKJ!a'A. 

Bo BTopoil rJiaBe nuccePTru.um npnBeneHII pesyJI:&TaTH aHaJIUsa 

pacnpeneJieHnit no MHOllteCTBeHHOCTll 8aPRJJteHIIl:lX tffiCTIDJ; ll rr°-Me8o

HOD, ncnycKaeMHX BIT - Xe B8aUMO'A8HCTBHRX npll 2,34 ll 3,5 TuB/c. 

3KcrrepUMeHTa.JII,HO ITOJIY'IeHHue pacnpeneJieHHR no 'IHCJIY n Bcex 

- saPRJJteHiruX n HeHTpaJI:&HHX -BTopntrnux '18.CTllll; y,n;oBJieTBOpHTeJI:&

HO orrncHBaeT <PYHKUIDI /I2/: 

P(n + l1 = 1 A J..': e >.., +8 ii. e-).1-)11 -ex,' +ClJ; (I) 
J tJ n! nt Ai 1 ~n' 

rne A= 0,3, B = 0, 7 ' oC - Koaqxpllll;lleHT, ytmTHB8.100lllli 'AOJIIO 

co6HTllH"yrrpyroro pacceRHHR IT - Me80HOB Ha .ff,ll;pe; 0,n -: CUM

BOJI KpoHeKKepa. B08MOlltHOCT:& npencTaBHT:& pacnpeneJieHHe IIO MHO

llteCTBeHHOCTll- ~aCTIDJ; B Bll,ll;e cynepIT08llll;llll nByx pacrrpeneJieHUR BH

TeKaeT ll8 rrpenJIOllteHHOH 8.BTOpoM MO'AeJm: KBa8llCB060'AHUX B88.llMO

neacTBllH /I3/,rrpn~eM rrepBHii tJJieH OilllCHBaeT COOTBeTCTByIO!llee 

pacrrpeneJI~Hlle 'AJlR KJia~ca OnHOKpaTHHX CTOJIKHOBeHHil C KBa8HCB0-

6onHlIMll HYKJIOHaMll .ff,ll;pa-r.mmeHH, B KOTOpl:lX BTOp~e BHYTpll.ff,ll;ep

HHe B8aUMoneiiCTBIDI HeCYllleCTBeHHH.CorJiacHO MO'AeJm: KBa8llCB06on

Hl:lX B8aUMoneiicTBllli ce~eHne TaKHX KaHaJIOB peaRIU!ll COCTa.BJIReT 

0,3 OT ITOJilIOro ce~emm HeynPYI'I!X IT-Xe B81lllMO'AeacTBUR. 
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MeTO'AUKa KCeHOHOBl:lX nysup:&KOBl:lX KaMep 'AaJia B08MOlltHOCT:& 

neT8.JI!,HO ll8ytmT:& xapaKTepUCTllKH MHOllteCTBeHHoro o6pa30B8.HIDI 

rr°- Me80HOB, a TaIO!':e o6pa80B8.Hlle HeiiTpaJI:&HHX 6o80HHHX peso

HaHCOB, pacnan8.!0IJllDCCR Harr°- Me80H1I ll raMMa-KBaHTH /r4+I6/. 

B Tad.nnu;e I npnBeneHu cpe'AHHe sHa~emm ~acTorn ucnycKaHIDI 

HeHTpaJI:&HHX llllOHOB, po~emna: B IT-X~ B8aHMoneilcTBHRX B nua

rra80He 8HeprHH rrepBlltrnHX IT - Me80HOB (2,3 + 9) ToB, B aaBHCll

MOCTR oT tIHCJia NJ BTOPH'Ilrnx saPRJJteHHl:lX ~cTm:i;. 

Ta6JimJ;a I. 

Cpe'AHlle 8Ha~eHIDI ~aCTOTH 8MllCCHll rr°-Me80HOB, o6pa80B8.HHHX B 

IT -Xe B8aHMoneilcTBHRX c pa8JI:e:trn1™ ~llCJIOM NJ BTOpntrnux saPRJJteH

HHX tracTm:i;. fJr - HMUYJI:&C rrepBntrnoro lI-MesoHa. 

fl.craB/c) ~~3 4-6 ~7 Bee 

2,34 0,50,±0,04 0,63.±0,04 0,39,±0,03 0,5I,± 0,02 

3,5 1,I2.±<),07 0,94,±0,06 0,66,±0,06 0,88,±0,03 

5 I,2 ,±0,2 I,2 ,;t0,2 I,2 ,±0,2 I,2 ,±0,2 

9 I,5 ,±0,2 I,6 ,±0,3 I,4 ,±0,2 I,5 ,±0,2 

B Ta6JimJ;e 2 naHH 8Ha~emm BepoRTHOCTll o6pa80B8.HHR pas

Jill~oro 'IHCJia rr°-Me80HOB , 0,-o , po~_eHHHX B II+ - Xe B8aHMO

'A8HCTBHRX npn 2,34 raB/c H B rr--Xe B3ru1MoneilcTBHRX npn 9 ToB/c. 
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Taomru:a 2. 

Bepo.R:THOCTll SMUCCllli pa3Jil!'IlIUX tffiCeJI nffc ll -Me30HOB, 

nn-c IY-Xe rrpu 2,34 ThB/c Ir-Xe rrpn 9 TuB/c 

I (77,1±5,8) % (45,5±4,0)% 

2 (IB,0,±2,4) % (36,5±2,0)% 

3 (4,5,± I,I) % (IO,I,±1,6)% 

4 (0,4± 0,3) % ( 7,4±0,8) % 

5 - (0,5 ± 0,5) % 

ho o 
IloJty'leHo sHatfeHlle ~etJ:eHll.fI oopasoBaHll.fI l - n W - Meso-

HOB ITO lIX HeiiTpaJII,HUM MO]larJI pacrra,n:OB B RBa3JmByxtfacTlltfHOM :ttamure 

peaI<WIB 

Jr++ n(Xe) -- X0 + p, (2) 

6'(t/) = (1,65 ± 0,45) MOH n 6'(c.,J°) =(3,63 ± o,99) Moi/17 , 1~/ 

a Ta:!Olte JlJI.fI ~o - Me30HOB , B RJiacce RBa3llCB000JlHllX B3allMO-

.neiicTBlll1 n+ + Xe _.,.' ( ~
0 

-ueiiTpa.m,HHe) + </Y} f 3) rrpn 

2,34 TuB/c, ()' =04, 7 ± 5,4) MOIi, 

B rJiaBe TpeTI>eii lll)OBOJlliTC.fI aHa.Jm3 yrJIOBUX ll SHepreTM

tfecrorx: pacrrpe,neJieHHii rrpoTOHoB c EK· =( 30+150) MsB, ncnyc:ttaer.rux 

BO B3allMO]leficTBIDIX 

Jr++ Xe - p + JT0+ A, cs> 

Jr+ + Xe - p + JT+ A, C4) 

f I 

JT + Xe - p ..,. Q0 + A , < 5) 

A - ocTaTotfHoe smpo, rrpn 2,34 ToB/c.Pe~ (3) , (4) 

10 

:, 
1) 

i 
J 
} 

1 

n ( 5) M0'1tHO rrp.e]lCTaBllTI, B CJie.eyDiteM B:1me /I3/: 

%++ n (Xe) - f + Jr~ 
Jr++ p (Xe) - p + ff: 
,-+ + n {xe)~p·+- 2~ 

(3 

(4') 

(5') 

IIpe.nrroJiarM, 'ITO qiyHKqruI IIJIOTHOCTll pacrrpe,neJieHll.fI nMITyJII>COB 

BayTpIDJ]lepHHX IIYJt.)IOHOB JlOCTaTO'lHO xopomo arrrrpoKCHMHpyeTC.fI 

raycc0BWII pacrrpe]leJie~l'IeM, /{f>F) '"" exp(-p//2 fo},uoxHo rronytmn 

rryTeM tJ:llCJIBIIHOro MO]leJrnpOBaHl'I.fI Ha 8BM yrJIOBUX pacrrpe,neJieHl'IH 

rrpoTOHOB l13 peaKIJ;llfi (3), (4) n (5), o~eHKY JlliCIIepcnn: po~350 

MsB/c /l9,2o/. Ha 0CHOBaHlill aHaJil13a JlByxMBPHHX pacrrpe,neJieHRtt 

_/3 (p,0f} rrpoT0HOB ns peaKIJ;llfi (3)·n (4) no liMilyJII>caM p n 

yrJiarJI 8p l1X 3MllCCllli MOlltHO TaIO!te IIOJIY'IllTI,' He3aBliCllM0 'oueHey 

<pyHRIUm IIJI0THOCTli pacrrpe,neJieHl'I.fI no m.myJII>caM BHYTpll.fI]lepHHX HyK-

JIOH0B / 2l/: · 
+f J{ 2f 

/{pF} = j dcosBp ( d9tJH(pF'UJsf, ~., l/)cl!f. -( 1; 0 
(6) 

~ { t{lfJf{cor,B,.)//fJ&f)/J/, ROr,napcYIJleCTByeT, 

H(pF1 cos4,~. If)~ c7> 

, 0, ROr~ p He cyniecT-

ByeT. 

3,necI> /, { 1./) H t ( UJS9t:) - <pyHRIUlll IIJIOTHOCTll pacrrpe,neJieHll.fI BeKT0pa 

.,.+ 
fF no asHMYTaJII>HOMY yrJIY n yrJIY MeJK,ey BBKT0poM m.myJII>ca rrep-

BlltfH0A tfaCTRUH n i{.; /JJ- romeMaTlltfecKllfi MHOlltllTeJII>.B rrpe,nrro

Jioxemm crrpaBe]lJillBocTn rnrroTes (3 1 
) n (4 1 

) owm rroJty'leHH, 

Ha O~HOBaHllll ~PMYJIH (6) t 'IllCJIBHHl:lB 3HatfeHll.fI <pyHRIUm lr1,:J 
K0TOpl:le rpaqilitfBCKll ll306paJteHH Ha pnc.3. PactfeT 01:lJI Bl:lII0JIHeH 

ItaK JlJI.fI CJIY'lM, ItOr]la aHeprll.fI Ek BTdpn'lHHX rrpoTOHOB-

EJ< .. =(30+150) MaB, TaK ll B CJly'Iae, ROr.u;a 8KCIIBpl1MBHTaJII>H0 
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Ha6J!IQll;aeMoe pacnpe,neReHl!e npoToHOB no m.mym,cy ~ yrJiaM me sMRc: 

ClIR 6wro 3RCTpano~poBaHO B RHTepBa.iie El<.(. 30 MsB.BwrncReHHHe 

sHatremi.a: qzyHRI.Wll / (pF) annpoRcRMRpoBa.JIRCl'> cpepMReBcru1M pacrrpe.n:e

RBHl!eM: 

j (I} . [ Tf}-C -}-i 
I (pF_) = f; 1 f expL- 1-a. -j , (8) 

(l = (202 ± 4) MsB/c, G =I,4 + 0,3, 

C = (207 ± 9) l\lsB/c, C Bepo.fITHOCTl'>IO"' 3,1% ,l! qzyHKlUleii: 

j(l.f ) t 
' ,0. =----

' 'F /f- e(p~-:l:.j + ,-,<p/ex:p{-pF/P0 }, 
( 9) 

£ = 0,98 ± 0,08, C = (0,24 ± 0,03) rsB/c, a=(0,065,;tO,OIB) 

rsB/c, d =6,4j:4,2; /5 =I,6±,0,4; f,; =(0,23±,0,04) rsB/c, 

C Bepo.fITHOCTl'>IO 19%.Ha pnc.3 npl!Be.n;eH1:1 Ta.KlKe pesym,TaTll aHMOI'l!tJ

HillC o~eHoR WYHKIUm ! (pF) MR npoTOHOB l!3 Ir -Xe B38.ID/lo,neiicTBl!ii 

f(pF) 

to 

0.5 

{ 
Jl++n(Xe)-p +11° 

0
• 1/+"'p(Xe}-p +R+ 

o Ep•30,/50HeV 

•Ep=O•l50HeV 

" 11+.,.xe -fNrn=4*7} 

p =2,34&,ll'c .. 

2. 

I~ 
- -o'-~-~-~-~~-~-~~-~-~--

o IOO 200 D) .00 500 600 700 Im 00'.l roJ 1F (H.Wc! 

Pl!c.3. 3Hatremm qiyHRI.Wll /(pF) UMITym,cHoro pacnpe,neRemm 

nyRJioHoB· SI,npa RcenoHa, onpe,neReHHoii qx>l}MYRoii C6). 

Jumueii I 1rno6pruiteHa annpoKCl!Ml!PYJOOIM KPl!BM,pacctJU

Taumm no (l)OPMYRe (8).KpRBM 2 cooTBeTCTByeT WYHRI.Wll 

( 9). 
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npn 2, 34 rsB/ c, conpoBOJ!f,I(aJOlllllXC.fI sMRccneii N3 =4+? BTop:111nmx 

sapm1ter:Hl1X tJaCTllIJ;. 3Tl! B3aln,m.n:eiicTBIDI 3aBe,nm,m OTmitJaIOTC.fI OT 

r1m0Te3 Tima ( 3 / ) ' ( 4 /) l! ( 5 / ) • l! COOTBeTCTBYJOOII!e pesym,Ta

Tll MOryT CJIYlKUTl'> B KatJeCTBe l!JlJIIOCTparum tJYBCTBl!TeJIT:,HOCTlI MeTO,n:a 

oueHKl! qzyHRI.Wll f (pF} • . 
B rJiaBe treTBePToii 1'13ROJKeHH pesym,TaTIJ l!CCRe,noBa.HIDI mmmo-

3l!BH11X cneRTpoB npoTOHOB, l!cnycKaeMllX BO B3al!MO,neiicTBl!.fIX 

J± -1-- Xe - p + · .. (IO) 

npl! 2,34 l! 3,5 rsB/c.MsytreHa saBRCIDAOCTl'> SHepreTutrecrorx cneKTpoB 

3TRX npoTOHOB OT r.rnoJKeCTB8HHOCTl! II yrROB )DC 3Ml!CCl!l!,IIpaRTl!tJeCKII 

BO Been o6RaCTl! cpparMeHTaulll! SI,npa-MllllleHn.YcTaHOMeHO, 'ITO peJUI

Tl!Bl!CTCKl! :mrnapl!aHTHOe sqxpeRTl!BHOe cetreHl!e 3MlICClll! npoTOHOB B 

peaRI.Wll ( IO) y.n:oMeTBOpnTeJIT:,HO OillICIIB8.8TC.fI 3RCIIOHeHWffiJIT:,HOii 

saBllClIMOCTl'>x/22 • 23/: 

d3~ 
Ei dp3 = c,_. exp(-Ep/Eo)' (II) 

E {; 1 ~ - nORHa.fI U Kl!HeTl!tJeCKalI 3HeprmI npoTOHa, P - ero l!M-

nym,c, a, n £0 
- napaMeTpH, ~ =(30 + 200) MsB. 

IloKasaHo, 'ITO napaMeTp HaMoHa E-0 B BllpallteHIDI ( II) He saBl!Cl!T 

OT MHOJKeCTBeHHOCTl! /<. npoTOHOB, l!CnycKae1.rnx BO D3aUMo,n:ei1cTBl!.fIX 

(IO), MR k.;::, 3. He Ha6J!IQll;aeTc.fI ,Taroite 3aBlIClIMOCTl! , D npe,nMax 

ollllI60K sKcnepUMeHTa, BemitJUHIJ £.0 OT yrRa 3Ml!CClll! npoTOHOB, 

l!cnycKaeMHX B KYMYMTl!BHOli 06RaCT1I 1241. 
IlpnBe,neHll pesyRl'>TaT11.aH~Sa yrROBllX pacnpe,n:eReIDill ITpoTO

HOB c ~ ~ 30 Msil, RcnycKaeMllX B Tpex pas~tJHllX no tJUCRY N3 

BTOpl!tIHilX sapruteHHilX tJaCTI!U RJiaccax Ir -Xe. B3a11Mo,neiiCTBllll rrpl! 

2,34 rsB/c: N3 f 4, N~ =5+7 ir N 3 ~ 8 .Tax KaK n+- Xe 

Bsal!Mo,neiicTBIDI c tv3 ~ 8 cooTBeTCTBYIOT ueHTpaJIT:,HllM, no napaMeTPY 

coy.n:apemm,CTORKHOBeHlI.fIM TI - Me30HOB C .fl,npaMI! RCeHOHa, TO 
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npe.ItCTaDJJJieT llHTepec cpaBHllTE, yrROBOH cneKTp npoTOHOB ll3 3TO;r'O 

K.!Ia.CCa B3allM~0HCTBllH q aHMOl'lPilillM pacnpe)teReIDieM npoTOHOB,llc·

nycKaeMNX B KJia.CCe ueHTpa.lII,IIHX CTOJIKHOBeHllli Pe.mITl!BllCTCKIIX a.m,qn

tJaCTllU C TmKeJIHMll .fUU)aMII 3?.cy'Jil,ClllI ( Ag . 8 r ) . B o6onx CJiytJaHX 

HMe!OTCJ[ Han6oRee 6.naronpIDITHlie YCROBIDI ]J,J!fI o6pa3OBaHIDI y;n;apmnc 

BOJIH, npntJeM B c~ae peJI/ITlIBllCTCKIIX a.m,qn-tJaCTHU Bepo.lITHOCTE, 

o6pa30BaTE> y,DJlpHy!O Bomry B H,l{pe-MllllleHll 3HatJHTeJII,HO 6om,111e, tJeM 

)tJI/I II - Me3OHa. Y CTaHOMeHO , tJTO yrRoBirn pacnpe.1teReHIDI I!poTOHOB 

n3 rr+ -Xe B3aHMo.1teilcTBIIil npn 2, 34 raB/ c II II3 peaKUmI ol + (Ag~ Br) 
npII I? raB/c He pasmtJaJOTCJt MeJKJJ:Y co6oft B npe.1teJia.X aKcnepl!MeH

TaJThHl:lX Olllll6OK / 25/. 

B KOHUe tJeTBepTOfi l'JJaBli nplIBe)teHli pe3ym,TaT11 CpaBHeHIDI 

)tBYJ(JAepHux pacnpe)teReHHH no aHepl'llll ll yrJzy 3MlICCWI npoTOHOB,llC

nycKaeMUX B n± - Xe B3allMO)teHCTBIDIX npll 2,34 ll 3,5 TuB/c, c 

COOTB~TCTBYJOOlllMII pacnpe.1teJieHJUIMll, no~eHHliMlI Ha OCHOBaHWI KaC

~HO-lICilapnTeJII,HOH MO)te~ (pactJeT npmm)tReJJGIT B.,U. ToHeeBy). 

CTOJII, Il0.Jtpo6HM ll pa3HOCTOpoHH.II.II IlpOBepKa 3TOH MO.Item npoBe)teHa 

BIIepBue. 

B IDITOH r.naBe )tllCCepTfil\IDI npe)tCTaMeHli pe3ym,TaT11 nccneAO

BaHIDI yrROBl:lX ll auepreTIItJecKIIX pacnpe)teRemrll II°- Me3OHOB, o6pa-

3OBaHHl:lX B pearo.um nepe3apH,l{Kll II-Me30HOB Ha H,l{pax KCeHoHa Ilpll 

2, 34 n 3, 5 TuB/ c. AHMOl'lI'lliliH aHamrn BliilOJIHeH Truate .ltJI/I rr°-Me-

3OHOB ll3 II-Xe B3allMO)teHCTBIIH, KOTopue conpoBOl!U]p!OTC.II 3MlICCllefi 

MYJC II- Me3OHOB.3TII B3aIIMO)t0HCTBIDI IlpOlICXO.IUIT,cor.nacHO MO.Item 

ICBa3lICBO60,IUil:lX B3al!Mo)teHCTBlIH /IS/, r~HliM o6pa3OM B nepllcpepn

tJecKOii· O6.nacTII H,l{pa-MlillleIIB II, Me)tOBaTeJII,HO, BJilI/IHlie BTOPIIt!HHX 

BffYTplIH,l{epHux npoue6coB Ha xapaKTepncTllKII lffi.CTHU, 06pasoBaHH11X 

B nepBOM aKTe CTOJIKHOBeHll.lI, MllHliMaJII,HO.TaKIIM o6pa3OM,npe.1tCTaB

JI.1IeTC.II BO3MO.lKHliM noJzytJHTE, 3KCnepl!MeHTaJII,Hy!O HHqJOPf,laUKD RaK 0 
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MeXaHll3Me OT)teJII,Hl:lX KaHMOB B3aIIMO)teHCTBIDI 611cTpllX a.JtPOHOB C 
JJ.IU)OM,TaK ll O H6KOTOpliX CBOHCTBaX nepnweplllI aTOMHliX H,l{ep. 

HsMepeHo 'Al!qq>epeHIUIB,JII,HOe cetJeIDie O6pasoBaHII.1I rr°-Me30HOB 

B peamum 

ff++xe -JTO+,p rA (12) 

npII 2,34 TuB/c 'B 3aBIICIIMOCTlI OT yr.na 3MlICClllI HeHTpaJII,HOI'O 

IllIOHa,IIMHoe ceqeHIIe npouecca (12) paBHo 6-r?<e =(3,05,±0, 75) 

M6H. B conocTaMemrn c BeJill1IlllIOH ceqeHllJI peaKUmIJ(i-? -1r'?,.n 
npn 2,39 TuB/c, ~ =(0,60,±0,03) M6H, aTo osuatJaeT, 'iTO JJ.IUlO 

KcenoHa aKB~eHTHop,n;JI/I peaimnil Tlllla (12) IDIT1I aqq,eKTIIBHliM 

HefiTpoHaM /I?/.YrROBOe pacnpe,n;eReIDie rr°- Me3OHOB ll3 peaKUmI 

(12) CpaBIDIBaeTCJt c pesym,TaTaMII pac'IeTa, BliilOJIHeHHOro Ha OCHOBa

Hl!lI MO,n;em MHOI'OKpaTHOI'O ~OHHOI'O pacce.l!Hlm. 

IIpRBe,n;eHu pesym,TaTu aHa.nrna MYJCMepHliX pacnpe,n;eJieHIIii 

no 3HeprIIR Er II y!'RWA. 3MlICClllI Ii- II°- Me3OHOB l'I3. peaKUim 

1r-+ Xe -.t0 + ,.-+ A' (IS) 

II t--1- Xe - /°+Ji+ A' (14) 

npII 3,5 raB/c 126- 281,Ha pIIc.4 noKasatto TaKOe pacnpe.1teJieH1Ie 

]J,J!fI II°- Me3OHOB ll3 B3aHMo.n;efiCTBii:ii (IS).Hru!eceHli TB.M TaIOKe KIIHe

MaTR'iecKIIe KPlIBEe' COOTBeTCTBYJOl!llie paccemllIIO 

II 

f-+ p :... J°+ n 

r--,. ./[0 
- , r + r-, 

(I5) 

{I6) 

npII TOii 2te ::mepl'llll nepBINiiOro rr-- Me3oHa. KpecTaMII o6osnaqeHa 

KPIIBa.Ji perpeCCWI 3Haqemm y!'ROD 3?,IBCCl'Ill 0r OTHOClITeJII,HO 

aueprl'Ill Er .lv!O.lKHO mmeTE>, 'iTO KPlIBa.lI perpecclllI COBna.n;aeT C :rm-
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Het.mTII'leCKOH, KplIBOll, COOTBeTCTBYJOUleii ( I6) .AHaJIOI'IrtIHllll pe3ym,TaT 

rro.rryqeH TaKJKe rrpu UCCJie,IIOBaHIIU rr°- Me30HOB li3. peaituim ( I4) • ' 

d/.~. 

135• 
,-
. :~ 

00 /!XX} 2WJ 

Jr+xe-r~x-+A' 
N•57d 
JT-•p-l•+n 

1,_=3.5GeV)c 

3ClXJ E;.AB(MEV) 

Puc,4. Pacrrpe.n;e;re1rne rro yr;ry aM1Iccn11 '.:}'.. n rroJIHoi1: aHepr:im 

E;;<- B Jia6, rr°- Me30HOB, o6pa30BaHHHX B perucrnm 

n:.xe-. .r:-<; + s-+ A' rrpn 3,5 raB/c,CIIJIOlllHlle JIHHIIU 

COOTBeTCTByit)T mrneMUTH'leCiillM RplIBllM ·.D;JLII rr°-Me30HOB 113 

peaKIJ;ln1" ;--··f-r -!1-,... /7 n Ir-r,,,.~'-,(',-j-rrpn 3,5 

raB/c.KpeCTll o603H8.'laIOT KPIIBYID perpecCIIli Or OTHO

CHTBJI1,HO :=,...,, • IIo OCR a6cuucc OTJIOJKeHll BeJmlIIIHll IIHTep-
9 

BaJJOB .:JE ,,.,_ ,rro KOTOPllM rrpoBO.D;Moc1, ycpe.n;Hemrn.IIo oc11 
I/ 

op.n;mraT yim3aHu BeJIU'lUHll .n;11crrepc:im yrJioBoro pacrrpe.n;eJie-

n:rur II0-Me30HOB B,.D;aHHOM 3HepreTU'IBCKOM UHTepBaJie. 

OcnoBnue pesym,TaTu 11 mmo.n;u, rro.rryqeHHue B .D;IrccepTarurn: 

I. Perueua rrpo6Jier.ia .n;eTeKTlipOBaHIDI a.n;poH-,MepIWX B3al!MO

.n;ei1:CTBIIll, COIIpoBOJ!OJ;aroillUXCH o6pa30BaHHeM"rrpaKTU'leCRH JII06oro 'llICJia 

IIeiiTpaJII,HHX '!aCTIID;, pacrra.n;~cH Ha raMMa-RBaHTU. Paspa6oTaHa 

MBTO.D;llRa aHaJIII3a raMMa-RBaHTOB, perncTpn:pyeMUX B KCBHOHOBHX 

rrysHpLKOllL!X Km.iepax. 
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2. Ha OCHOBe pesyJII,TaTOB IICCJie.n;OBaHIDI xapaKTepncTIIR 

rrpo.D;OJll,HOro pa3BIITIDI 3JIBKTpoHHO-(!IOTOHHHX JIHBHeii, BUSBaHHllX 

raMMa-RBaHTID.m BUCORHX :meprnii (Er~ 30 MaB) ,rro.rryqeHO y.n;o6-

HOe .n;JIH rrpaKTH'leCKOI'O llCl10,1!1>80Balllill OIIIICaHH.e liX cpe.n;HHX 

sna'leHlill n qJJiyKTyaunil B wnpoKoM .n;narrasoHe aHeprnii raMMa-RBaH-. 

TOB, 

3. Ilo.n;po6HO HSy'!eHO pacnpe.n;eJieH:ne ITO MHOJKeCTBeHHOCTH 

'laCTIIll;, B TOM 'llICJie rr°-MeSOHOB, o6pa8YJOIIUDCCSI B II-Xe BSali

MO.D;eiicTBR!l'.X npn 2,34 H 3,5 ThB/c.IIo~emmfi pesyJII,TaT yim

sUBaeT Ha npeo6Jia.D;aJOlllYl() POJll, MexaHHSMa H88aBHCIIMOii 8Ml!CCHH 

'!aCTIIll; B 8TIDC CTOJIKHOBeHHHX. 

4. YcTaHOBJieHo, 'ITO OCHOBHllM HCTO'IHHKOM raMMa-RBaHTOB 

B II - Xe B3aHMO.n;eiiCTBIDIX B o6JiaCTH 8Heprnil 2,34+ 9 ThB 

.IIBJIIIIOTCSI rr°- MeSOHll, Henocpe.n;cTBeHHO o6pasyIOOUieCH B pe3yJll,

TaTe B38JIIMO.n;eRCTBl1H, ,UOJIH rru.wa-KBaHTOB OT HeliTpaJibHUX 

Ci030HH!IX pesOHaHCOB, pacna,l!;aEll!lHXCR Ha n°- l.!830HU H raima

KBaHTll, no KpaRHell Mepe, Ha ,!(Ba nopn,n1;a·11eHbl118, 

5. Ilo.rryqeHa BeJ!li'lUHa .n;ncnepc:im (pyl!KUlill IIJIOTHOCTll pac

npe.n;eJieHHSI ITO lIMIIYJll,CaM BttyTpHH.n;epHUX HYRJIOHOB ,Mpa KCeHOHa: 

PO ~ 350 MaB/ c. Onpe.n;eJieHa <pyII~ IIJIOTHOCTH pacnpe.n;eJiemm 

no lIMIIYJll,CaM HYRJIOHOB ,Mpa KCeHOHa, KOTopyro arrrrpoKCIIMlipyeT 

.n;ByxKOMIIOIIBHTHaJI 8aBHCliMOCT1, (9), 

6. Bnepmrn npaKTH'ISCitll .BO BCefi o6JiaCTH cI>parMeHTa.rura 

,Mpa-MHIIIellll rrpoBe.n;eH .n;eTaJII,Hllll aHaJIII3 yrJIOBUX H anepreTH

'leCIGIX crreKTpOB npOTOHHOii KOMIIOHeHTU, llCITycRaeMoii BO B38.lfMO

.n;eficTBIDIX.IIllOHOB c JI,D;paMH KceHona_rrpH 2,34 H 3,5 ThB/c. 
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Y CTaIIOBJJCHO , 'ITO llCCJre,nona.Hime xapaRTepl!CTl!Kll yRa3IIBalOT Ha 
cyn(eCTBOBa!Il!e Mexam!'.31,1/l RaCRa,ll.HOii 3MHCCl!l! IIpOTOHOB B 3TlilC 
B3a.Y.MO,neiicTBII/IX, 

7. Jlpone,neu rura.mrn ,nByxMepHRX pacrrpe,neJJeHllH ITO aHepl'lm 
ll yr;ry 3M1ICC1ill n°-Me30HOB, o6pa30BaJIHHX B KBa3RCB060,nHIJX Ra
HaJiax D3a1™o,nei'icTBRii n - MB30HOB C JI,Iijlfillll KCeHOHa ITPII 2,34 
n 3,5 TuB/c. 06uapy,ireHa 3Ha1JlITeJIJ,HM KOJLID!MaI.Uill 3Ml!CCHU n°-Me-
30IIOB B o6JraCTII 3Hf!.'IelillH 3Heprufi ll yrJIOB 3Ml!CCIIll, COOTBBTCTByIO
ll{M Klll!BMaTII'IBCRH CTOJIKHOBBHIDThl C JI - MB30HHOH MIIllIBHI,IO,JIOJIY'IBH
HllH pesyJII,TaT yM3HBaeT Ha ITpeo6Jia,naJOOzyIO POJJJ, MexaHII3Ma O,ll;HO
rmomrnro oCiMeHa n rrepm;iep1;qec1;.;x mioH-n.n.epHux nsamJo,nellcrnusix 
D 06.naCTll 3Heprnii B IIeCKQJIJ,KO raB. 

8. Ilpel(JIOJKCIIH ITYTII ,na.JILHeiimero ITpHMeHemm I<Cel!Ol!OBOfi 
rrysup1>R0Bofi ImMepu ,n.JUI peillemm p,ima sa,n;a11 .imepHoii qillsnRH: • 
ll3y'l:BHIDI cpepuneBCKOro ,ll;BIDKCHIDI BHyTpU.H,nepHUX: HYKJIOHOBjII3y'l:e-
lll'.fl KYMYJUITIIBHllX aqlfleRTOD o6pa30BaHIUI 11acT.im B CTOJIKHOBeH:rurx 
peJUITUBRCTCKlilC .imep C JI,IlpaMI! RCCHOHa II ,npyrmc qill3Il1JBCKIIX ITpo
~eccoB. 

}:11ccepTau11n ocHOBaHa Ha aKcITepm,ieHTaJJJ,HIJX pesyJJJ,TaTax,no
JIY'IBHHl:lX aBTOpoM RH,nRB:imya.JII,HO n KOJIJICKTI!BOM ITO.It ero pyKOBO,ll.CT
BOl.! BO npeun paCiOTU aBTOpa B )J,OJ!lK!!OCTll 11a'laJibHl!Ka CCKTOpa KCCHOHO
BllX ITY3llpbKOBUX KaMep llay'lH0-3.KCnepm.ieHTaJib!IOrO KaMCpHoro OT,JJ,CJia 
JiaclopaTopmr BHCOKlilC aueprnfi Ollill1 n ].l,y6He B TB'IBHl!e I973-I977rr. 
3Tn pesyJII,TaTH orry6JIIIKOBaHll B 28 HaY'l:Ill:lX II Hay<J:HO-MBTO,nntJecrorx 
CTaTI>RX, ITepe'IlICJIBHHllX B CITRCKe JIIITepaTypll,OIIII ,nOKJia,IUlBaJIHCI, 
UBTOPOM Ha XYIIJ Mell(,eyHapo,nHOii ROHcpepeHU!ill ITO qil!3l!Ke BllCOKl!X 
3Heprm1 B Jiott,noue B 1974 r. , ua YI Mell(,eyHapo,nuofi KoHcJJepeHU!ill 
ITO q>l!3l!Ke BHCOKlIJC aueprn.fi II CTPYKType .impa B CauTa4e (CIJJA) 

18 

B 1975 r. R na Mell(,eyHapo,nuoM Cl!MII03JrY!JlB ITO q>II3UKe BHCOKlIJC ::rnep
rnii B BapmaBe B 1975 r. , a Ta.RlKB, MHOI'OKpaTllO, Ha l!aY'l:IlllX R 
HaY'ffiO-MCTO,nil'I8CKl!X ceMl!Hapax, IIpOBO,IUIMHlC B JIB3 Ollill1. 
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