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06maa xapaxrepacTHKa pa6oru 

AKTYam.HOCTl, HCCJie.n;oBaHHit MHOJKeCTBeHHoro po.l!Ul;eHrul ~aCT:BU B a.n
poH-HYRJIOHHUX coy,n;apeHIDll llp:B BllCORHX 8HeprRlll o6yCJIOBJieHa TeM, ~TO 
8TH nponeccu COCTaJlJIIIJOT OCHOBHYJ) ~aCTl> CWll,HWC B3amJIO.ztelcTBm1. Bce
CTOpoHHee HS~eHHe xapaKTepHCTHK MHOJ!:eCTBe.llHWC nponecCOB Heo6xo~o 
,IIJll! cos,n;runm TeOpRH Clt1Il,HWC B3aHMO,It8ICTBmi. 

HHKJmslll!Hl:Ui MeTO,It HCCJI8,IJ;OBaHHit, rHnOTesa MaClllTa6Hoit HHBapmuIT
HOCTH H RBapK-napTOHHUe MO,It8Jm CTRMYJmpOBa.Jm HHTeHcmmoe :BCCJI8,IJ;OBa
HHe 8THX npoueccoB. B peSyJII,TaTe nOJI,Y'leH orpoMHUA 8KCnepRMeHTam.Hllit 
MaTepmur. 0,nH8.lt0 CJie,n;yeT OTM8THTl>, ~TO no.ztaBJIJDJlllee 60JU,11IHHCTBO 
,n;ammx OTHOCHTCS: It xapaKTepHCTmtaM sapJD1teHHUX nHOHOB. HHq,opd~ 0 
CT!JYRTYPHHX ~YHitllIDll n~esoHOB ( :wm rBMMa-RBaHTOB OT RX pacIIa,ItOB), 

. + rf o xoppeJmUKHX B o6pasoBaH:BH n- H -MesoHoB H&moro 6e,nHee. B noc-
~e,nHHe ro,IJ;li 6~ nOJI,Y'leHH BeCRHe ,ItORa3aTe~l>CTBa, CBH,IteTem.CTBYJOIIIH8 
06 HHTeHC1mHOM o6paso:samm peSOHaHCOB B a,n;poH-H~OliHHX coy;n;apemmx 
npH BUCORRX anepr:imx, - ~T, .HM8Xlnutii nepBOCTeneHHoe 3Ha~8HH8 Rait 

,IIJll! MHOrHX TeopeT:iA8CRRX MO,Ite~eit, Tait H ,IIJll! 06'.bSICH8Hrul pa!iee YCTa
HOBJieHHUX 38.ltOHOMepHOCTel. 

HaCTOJmtaJi pa6oTa nOCBm1!8Ha RS~emm MHOXeCTBeHHOro o6pa30BaHRll 
8,I{pOHOB B IIHOH-HYRJIOHHUX B3aHMO,It8itCTBHIIX llpH BllCORRX 8Hepr:wu C yno-

0 
poM Ha IlO,IU>06Hlii aHa.Jm3 ,n;ammx ,IIJll! Il -M830HOB (rBMMa-RBaHTOB) .:B Me-
30HHUX pesOHaHCOB. 

liMl> pa.6oru -
- nOJI,Y'leHHe HOBOro H SHa'DIT8JU,HOro no o6'lieuy 8KcnepHM8HTrnoro 

MaTep~a no BSaHMO.ztelcTBHR:M n-- M8SOHOB C llpOTOHaMH, H8ITIJOH8Ml! H 
sm>mm yr~epo,n;a npa HMcym.ce 40 l'aB/c, xapaxTepHSY!Olllerocs: e.zumol Me
TO.ztHR0:11 o6pa6oTKH a ana.imsa ,n;aHHUX, no~oit HHq,opMaJ.Oieit o BTOp~ 
~aCTHUaJC H pexop,nHo:11 CTaTHCTHKO~ raMMa-RBaHTOB; 

- c:BcTeMaT:iAeCKHI aaa.ims B PaMKaX ,n;aHHoro axcnepHMeHTa xapaxTe
paCTHKH Bsamao,n;eiicTBHil: B 3aBHC.HMOCTH OT THlla MmlleHH, CpaBHeHHe O,nHO
~CT:IAHUX cneKTpoB H .ztBY~aCTH'mllX xoppe.runnnt pa3HUX THilOB BTOP:IA
HUX ~aCT}IUj 

- HCCJI8,IJ;OBaHRe nponeccoB C MHOlleCTBeHHHM o6pasoBaH:BeM IIHOHOB 
H Mesommx pesoHaHCOB B llllll)OROM HHTepBSJie aneprd; 

- cprumenae axcnepHMeHTaJil>HllX pesym.TaToB c npe,n;cxasa.m.mMH 
TeopeT:iAecltHX MO.zte~eii. 

HOBHSHa pa6oru. Ha OCHOBe aHaJI:BSa ,ItaHHUX no Heynpyrm& n- N 
B3rutMO,n;eitCTBWIM YCTaHOBJI8H pR',D; BOBBX OCHOBHUX 3aKOHOMepHOCTeit MHO
:m:eCTBeHHoro p0.l!Ul;8HR!i 8,I{pOHOB. BnepBUe llORa3aHO, ~TO o6pasoBaH:Be pe-
30BaBCOB HrpaeT ,IJ;OMml:Hl)YJOlllYX) pom., YCTaHOBJI8HO paBeHCTBO ce~eHHil: 

0 1:-bE.c!~lll)HH~:(! 111!C HiT'd. 

~-.~.[PflbP' :i,:;.~r ,. L:CCJ.l::•1, 

6~1'.7 nv10TEl<A 
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o6pa30BaHRll.P- H W -M830HOB, KOTOpoe JlBWIOCJ, nepBm4 ll0,D;TB8Jl)m8HH8M 
cnpaB8WllIBOCTH a.zt,l{HTRBHOil KBapKOBOil MO,D;8Jm:. B 60Jil>ll!HHCTB8 c.,ryqaeB 
.ruunrue-,nJISI n°- M830HOB (raMMa-KBaHTOB) T810K8 ll0JIY'{8Hli Bll8PBH8. C yc
nexoM npllM8li8Hli COBpeMemme Ma.T8Ma~H'l8CK:lle ime:11 R aJil'OPHTMH ,IV11I BOC
CTaHOBJI8Hllll mntJII03RBHHX Cil8KTPOB Il -M830HOB. IlpoBe,neHO KOMilJI8KCHOe 
H3ytteHHe O~Otta.CTH'lHHX, ,nByxttaCTR'UIWC Cll8KTPOB nHOHOB (raMLm.-RBaH
TOB) H KOppe.rummt Me,r,ny Hm.m ,IVllln- N -B3am40,D;8RCTBR:li. Ta.Roil CHCTe
MaT.II'I8CKmt aH8.IIH3 ,D;aHHWC ,IV1II IlHOH-HeilTpOHliliX B3aHMo,neilCTBmt .RBJLlieT
CH nepBHM B o6JiaCTH ~H3mtll BliCOKlll 3H8prmt. 

HaytlllasI H llpaitTH'l8CRB.II neHHOCTl, pa60TH. Pe3YJil>TaTH ~ccepTa,nR
OHHOil pa60Tli ,naIDT o6nmpliliil 3ltcnepm48HT8Jll,H}Ui MB.T8pHa11 ,IV1II npOB8PRH 
TeopeTH'l8CKHX Mo,neJiett H IlO,IOCO'AOB K npo6JieMe MHOE8CTB8HHOrO poJJr,IteHR/I 
tta.CTl!I( H p830HaHCOB B CllJil,HliX B3am40'A8HCTBHX npR BHCOKHX SHeprWIX • 
Ilo.JU)06H08 KOJIR'l8CTB8HH08 CpaBHeHRe 3KCnepHMeHTaJIJ,HliX ~HX C npe'A
CRa3aHWIMll MYJil>TRllepaj)epH'leCKOii MO'A8Jm: C o6pa30BaHH8M KJiaCT8pOB 
noSBOJIMO YTO'lllllTl, PM ee napaMSTPOB • .A.ztnllTHBHM KBapKOB8Jl MO'A8JIJ,, 
KOTOpasI B HacTomnee Bp8M!I C ycnexoM npm!eHHeTCH B ~HSHKS BliCOKHX 
3Heprmt, 6HJia BnepBHe Il0,D;TB8Jl)m8Ha Ha 3KCll8pHM8HTaJIJ,HliX pesyJIJ,TaTax, 
H3JIOJ!t8HHHX B HaCTomnei pa6oTe. 

Paspa60TaHHli8 aJirOpHTMH H nporp8MM!1 ,nJISl aH_aJIRSa ~ ~ 
( H ,naIDT) 3Hat{HT8JIJ,HYJ) 3KOHOMlilll BpeMeHH Ha SBM H B KOH8'iHOM HTore -
CYJ!l8CTBeHHHil 3KOHOWA8CKR:li aqqieKT. 

PM .I(aHHWC HCnOJIJ,30BaJICH ( H HCnOJIJ,3Y8TCH) ,IV1II IJJia.HllpOBarum 
3KCnepll!d8liTOB B o6JiaCTH ~HSmtH BliCOKHX SHeprmi. 

Annpo68.UIDi pa60TH H ny6.JllllUlmrn, 0CHOBHH8 nOJIOX8Hml pa60Tli 'AOK
Jia'AH.BaJIRCJ, Ha Me,r,nyHapo'AHHX Kollij)epe~ no ~Hsmte BHCOKHX ::meprmt 
B AMcTepAaMe (1971 r.), o-~~P'A8 (1972 r.), RlTaBHH (1972 r.), 
3KC-aH-IlpoBaHce (1973 r.), !OH'AOHe (1974 r.), T6JiJJIHCH (1976 r.), 
M8J!r;!tYHapO'AHHX ceMHHapax no npo6JieMa.M ,PHSHKH BliCOKHX SHeprmt B ll,y6He 
(1975 r., 1978 r.) H Ha HayqHWC ceccKrIX OT'AeJiemm: SI,D;epHoit cpH3HRH 
AH CCCP. 

B OCHOBY HaCTomnet.t ~ccepTanRH JierJIH pesyJIJ,TaTH 33 pa6oT, ony6-
JmKo:aamwx B BB;IJ;e coo6meHHit, npenpHHTOB omrn: :e: cTaTet.t B lli.YPHaJiaX 
"aitepHWI cpH3BKa", "J(oKJIB,ml Eo.J.reapcxoit a.Ra,lt8MHR Hayit", "Nuclear 

Physics", "Physics Letters". 

ABTop 38.ll!HlllaeT: 

l. Pa60TY no noJIY'{emm H o6pa60TK8 ~ C 'ABYXM8TpoBOil npona
HOBOii IlYSliPl>R~BOi KaMepa, o6JIY'{eHHoi n-:.. 114830Hmm C mmyJIJ,COM 
40 raB/c, mura.n; B nporpaMJomoe o6ecne'tleHHe sKcnepma:eHTa :e: paspa60TKY 
pSI,D;a M8TO'AHt{8CltHX BOnpOCOB. PesyJil>TaT 3TOH pa60Tli - nOJJ,}"leHHe nOJI
HOi HHqlOpMaI:tJm O xapaKT8PHCT:mtaX BTOPK'ililll 'tlaCTmJ; Ha CTaTHCTHK8 
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---'-35 THC. B3aEMO'A8ilCTB:m1 Il-~830HOB C HYRJIOHaMll H SI,D;paMli yr~epO'Aa, 
2. J(aHHH.e, noJIY'{eHHHe· 'AJill TonoJiorH'lecKHX ceqeHR:li, MHo~ecTBeH

HOCTeil Il
0
-MeSOHOB H ceqeHHil poJJUteHM MeSOHHHX pesoHaHCOB fl 0 
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3. PesyJIJ,TaTHaHamiaa o~O'tlaCTH'll!llXmtKJII)3HBHWC H rio.rryHHKJIJOsRB

HHX cneKTPOB qacTHU, o~oqacTH'UillX xoppe~ :11 ~peH~J,liliX 
ce'tlelid .P°-MesoHa. ' · · ·· · 

4. PesyJil>TaTI:i HCCJI8'AOBWmll 'AByx'iaCTll'lltliX KOppeJI.IIUHii sapmteHHiric 
-qacTmJ; H -raMMa-ltBaHTOB. 

5. &mo.ini, C'A8JI8.HHH8 np:e: CpaBH8HHH 3KCnepHM8.HTaJIJ,HWC ,narurax C 
T80p8TH'l8cxm.m:'MO'A8Jll!MH.' 

06<!.eM pa6orn. J(Hccep'l'.8IJ;IDI cocTOHT zs BB8'A8Hllll, Il/lTH rJiaB, saK-, 
JIXR8HHJI H. cmicltli Jm:TepaTYJ)ll - Bcero 163 CTpaHl!I(ll Ma!JJHHOnHCHOro T8KC-. , . . . . . 
Ta, 72 PRCYHKOB, 25 Ta6Jll!I( ~ 6H6Jm:orpag>HH HS 243 Hal!M8HOBaHHH. 

C088plltaHHe pa60Tll 

B nepBoil rJiaBe ~CC8PTanRH 'ABHO KpaTKoe onHcrume 3KCnepHM8HTaJIJ,
HOil YCTaHOBRR - 'ABYXM8TpoBOii npOnaHOBOil (C., Hs ) IlY3liPl>KOBOii JCBMepu 
(.UTIJK-500). IlpRBO.ll,flTCH ocilomme xapaKTepHCTHKU KaMepu HCHCTeMH cpo
TOrp~npoBaHHII. Cpe~ee 3HaqeHH8 Hruipmt8HHOCTH MarHHTHoro noJISI B 
pa6oqey 061>eMe J(TIIK-500 COCTaBJISi8T 15 ire. KaMepa 3KCnOHllp0BaJiaCJ, 
B ny'CJ:Ke n-- M830HOB C l:IMlIYJil>COM p = ( 40,00 ± 0,24 ) rsB/c Ha cep
IlYXOBCKOM YCKOpHTeJie. Bo Bp8Mll C8aHCOB o6JIY'{8HR/I 6llJIO nOJIY'{eHo'otto
JIO 300 THC. CTepeocpoTOrPB41Hil. 

Bo BTOpOI rJUU3e MCCepTa,nRH KSJiaI'aIOTCH Bee 3TanH npouecca o6-
pa60TKH ,nammx. IlpHBO)J,flTCH OCHOBHHe MeTO'AHt{8CKK8 pesyJIJ,TaTll. 

B ll,y6He npoCMOTp CTepeOCWDIKOB npOBO'AWICJl Ha npOCMOTpOBllX CTO
Jiax BIIC-1, EilC-2 H CAMET. TpettH HsMepH.1IHc1, Hano.rryaBTOMa.Tax THna 
IJYOC, pa60Ta.DllHX Ha JIHHHH C SBM ESCM-4. 06cqeT RSMepeHHil ocymecT
BJIJL1ICH Ha-SB.! C~C-1604 Ano nporpaMMe reoMeTpH'lecxoil R KHHeMaTH'ie
cKoil peKOHCTpYl(l:Om I'E~IIT. 

KoH'e'llillM peSyJIJ,TaTOM npoCMOTPa, H3MepeHHJI H Ha'CJ:8JII,HOil M8.T8Ma
TH'i8CKOil o6pa6oTK.H no reoM8TPH'i8CKEM H KHH8M0.TH'l8CXEM nporpaMMBM 
HBJIII8TCSI C~5'ABHH8 nepBH'llillX Ma.I'HRTHHX JI8HT CYf,!MapHHX peSyJIJ,TaTOB 
(!CP), Ha KOTOpllX 3anHcaHa Hliq>O~ 0 C06llTHH B U8JIOM H OCHOBHl:18 
xapa.KT8PHCTHRH ( THil, m.m,yJIJ,C P , yrJill BWieTa _j3 R c;C , norpe11mpc
TH ll p , t.J3 , ,1i:gol z T.'A.) tta.CTmJ;, o6pasoBBHHWC B pesyJII,TaTe . 
.v;wmoro BSa.KMo.v;eiicTBKlt, J1JIH. o6pa6oTltll 60JIJ,moro ofueMa nocT,YIUUil1HX. 
,nammx 6wza COS'ASHa CHCT8Ma nporpSMM Ha SBM,ocymecT~: a) KOHT
p0JII, xa'llec-rBa npocMoTPa R-HsMepemm,zcnpaBJieHHe 'AOnymemmx 011IH601t; 
6) BB8'A8Hil8 Ha !CP peSyJIJ,TaTOB J48TO'AHt{8CROrO npOCMOTPa, M8TO'AHt{8CKWC 
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HCCJI8,ItOBa.Hd H rumeMaTH'I8CKH8 xapaxTepHCTRKR 'laCTHU;13) o6'!,e,zumeHH8 
.namw:x H3 paama l!3Mepelld H pa3mnc: JICP; r) coa.nam1e · JICP pasma 'l'H-
110B,· -OTB8'1aDI!IDC cneitaj)HKe 3Bd H T.,It. MHoro.neTH.flll SKCIJJIYaTanrut 
(1972-1980 rr.) 11oxaaaJia, 'ITO STO'l' ~ nporpaMM ,lt1IJi o6pa6oTKH WR.111,
MOBoi l!llg?OpwutHH.YCll8WHO Cllpa:a.1Ilt8TCH co BC8MH~ o6wmo B03HHKaDIUIMH 

Ha STOM STane pa6om~ npo6.neMa¥H. 
~3H'l8CKH8 pe3yJU,TaTH C KOH8'UWM JICP UOJIY'IB.llTCll 11.PH llOMOlltH. 

I.tHKJia nporpaMM CTaTHCTH'I8CKOtt o6_pa60TKH mrqiop,GitHR K 11porpaMM cep-. 
BHCHoro THIIa. IlepBlie H3 HHX npe,nHa3Ha'leHli ,lt1IJi IlOJIY'l8H.H.li JU3,HHliX B 
BliJ,ll8 rHCTOr_paMM HJIH Ta~. 1lo3MOJma, H o6li'IH0 npHMeHlleTM, llOCJI8-
.D:YJOlllali o6pa60TKa ce_pBHCHIDm nporpaMMBMH. B MOM8HT CBoero C03.llaHKli 
(1972-19?3 rr.) 3Ta CHCT8Ma HMeJia ( H cett'lac HM88T) H8KOT0pli8 11peH
MYlll6CTBa no CpaBH8Hllll C .npyrHMH BJiaJIOrH'IHlD4R nporpaMMaMlI. K CaMHM 
cymecTB8HHHM H3 HHX MODO OTH8CTK: a) HarJllI,IUIOCTI, peay.n1,TaTOB; 
6) aaMKHyTocT1, H n_pocToTy; B) caMocToaTeJII,Hy10 neHHocT1, oT,ne.nLma 
yH:imepca.n:1,HHX 6JIOKOB; r) 6HCT_po.neiCTBH8, ,naDmee 3Ha'IHT8JII,HYIO 8KOHO
MHIO BpeMeHH Ha 3BM •. 3ToT nHKJI nporpaMM TIOJIY'IHJI mHpoxoe pacnpocT_pa
HeHHe B xoJIJieKTHBaX, 3aHHMa.IOlllHXCJI o6pa6oTxoi WHJIWOBOil m$)p,aanmt. 
B HaCTOHIIU:Iit MOMeHT c HlilMli pa6oTaJOT B Y.naH-ToTope, TamxeHTe, T6wmcH, 
Coqi:irn:, BapHe, Jia6o_paTOpHH BHCOKHX aHeprd H Jia6opaTOpHH SI,Itepma: 
npo6.neM OIDIB H T • .n. B np:mmmie, B03MOJtHO ero npm.teHeHH8 B o6WHpHOM 

-xpyresa.na11, CBJI3aHHHX c 8.H8JIH30M 60JI1,mHX Ha6opoB .llaHmIX H me cTa

THCTH'Iecxoi o6pa60TKOi Ha 3:EN. 
B STOi llt8 rJiaBe llpHBe.neHH pesyJII,TaTH M8TO.JlH'I8CKIDC HCCJie.noBaHd. 
3ppeKTHBHOCTI, .JlBOilHoro H83aBHCl!MOrO npOCMOT_pa ,lt1IJi Hax0l!t,ll;8H.H.li 

31383.ll _pama 99, 7%, ,lt1IJi raMMa-KBaHTOB H v0 
..;.11aCT.Hn - 99%. Cpe.llHH8 

nor_pelllHOCTH onpe.ne.neHRII HMilYJII,COB 3apJDKeHHWC IlHOHOB H ra.MMa-ltBaH..;. 
TOB COOT!8TCTB8HHO pamni: (Llp!pJn = {I0,00 :!: 0,05)%, (LJ.p!p)r = 

=( !3,I? - 0,0?)%. 
OnHCaH paapa60TaHHHH 8.lll'OpHTM IIOJIY'l8HHJI ~HKnHH _paa_pemeHHlt 

npH6opa ,lt1IJi cHcTeMH BTopH'IHHX 11acTHU. ,lI,nlI S<ppeKTKBHHX Maco 3aBHCH-
MOCTI,, B OCHOBHOM, JIBH8i1HaJI (o(M)=ol~M ) H ,lt1IJi H8KOTOpWC xapax-
T8PHWC 3Ha'leHmt wee lD/l.eeM:6(Mn'!.-J-g) = 0,014 ThB,6(My"---d"n-) = 

= 0,038 ThB RO(Mw--n.,.n-rt'....a-i)= 0,030 rsB. 
Ilo cTrumapTHmf, ,lt1IJi npOllaHOBWC KaMep, KpHTep:imM C06HTWI JiJ,ll8HTH-

WHUH.POBaJIHCI, _Kalt n- p- , n- n - H n-C - B3a.HMO)lelcTBWI. 
PaCCMOTpeHli BOllpoCli BH6o_pa a~KTHBHllX 06.nacTel .lt,1ISl·perHCTpa

mm 3B83.D; JI HelTpaJil,HWC 11ac~. JiJ,ll8HTmpmtan.HR 'laCT.Hn, npHMeCH HBH
.neHT:eqi.HnHpO:ea.HHHX 'laCTHU a T.,n. Oco6oe BHHMaHHe y.ne.neHO npo6Jie.Malll, 
CBJI38.lllW!4 C perHCTpanKei raMMa-KBaHTOB: 3~KTBBHOCT1, perHCTpanHH, 
13H.ll8JieHHe TOpM03HliX r -KBaHTOB, BB8,It8HHe llOnpaBOK, Y'I.HTliBallllUIX 
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noTepH raMMa'.'."KBaHTOB. Ilp:ime.neHH KpHTep:irn ,lt1IJi BH.ne.nemw: ynpyrmc H 
KOrepeHTHlil B3a:l!MO,ItettcTBHi!:. 

. , . CYMP,!apHaH · CTaTHCTmta COCTaBJISieT OKOJIO 35 THC. n-p - , n-n .... H 
r(t ~- B38J!MO.Jl8i1CTBHI C H3MepeHHJ:OOL aapruKeHHHMH H HeiTpaJI1,.IWMR 

( .B OCHOBHOM :r&1Ma-KBaHTH) 'laCTHIJ;aMJI •. l13 HliX"' IS •,THC. JIBJifil)TCll 
n:-p'.'."coy,ItapeHHHMH. - B3aHMO.ll8HCTBHJI. co CB060.llHHMH, ( ~ 56%) _ II KBa3H

CB060.nHHMH ("- 44%) npoTOHaMH. CTaTHCTmta B3aHMO.llettCTBHi n --M830Hon 
C KBa3HCB060.llHHMH HettTpOHB.MHSI,Itpa yr.nepo.na _paBHa COOTBeTCTBeHHO 
6,5 THC. 

TpeTM rJiaBa .JlHCCepTan,m llOCBJlllleHa H3Y'leHmo Ce'leHHi po~eHHll 
llHOHOB li Me30HHliX pe30HaHCOB. 

B nepBOM naparpaqie no.npo6HO paCCMOTpeH BOnpoc onpe.ne.neHWI TOilO
JIOrH'leCKIDC ce11emtii Bn-N - B3a.HMO.llettCTBWDC npli 40 raB/c. Ha CTaTHC
THKe - 6000 n- p · H ~ 2ro□n-n - Baa.HMo,neicTBrut 6wm npoaHa,maHpo:sa.
Hll nonpamtH, KOTOpHe Heo6xo;uwo BiiecTH B Hatta.n:1>HUe';iaHHHe npoCMoTpa 
H H3Mepewtli: a) Y11eT a<IxJ.ieKTHBHOCTB _perHCTpauHH; 6) noTepn(e ... CJ-nap 
B6JUJ3H 3Be3.nH, KOTOplie C'lKTaJIHCl, BTOPH'IHHMH 3apJDKeHHllMH 'laCTmr,aMH 
(- 2, 8%); B) noTepH napu .ua.,mma B6JIHaH 3Be3.llli r-- 0, 6%); r) HCKJID-
11eHne ynpyrwc :II KOrepeHTHHX co6HTd. 'Cpe.nHHe MHOllteCTB8HHOCTH BTO
pH'IHliX sapJlllteHHWC 'laCTHD; paBHll·~ flcl\ )' = 5, 5I:!: 0,04 ,lt1IJi n-p-z 
<flcl,'l = 5,0? ± 0,06 ]],]IR. n- rt. - B3a.HMO.Jl8i!CTBd. 3Ha.'18HHJI He npOTH
BOpe'laT .norapwit,m'leCKOMY. pocTy cpe,ll;HHX MHOllt8CTBeHHOCTett C pOCTOM 
aHeprd CT8JlKlll3B.lllllM 'laCTHU. . 

1CpaBHHTeJil,HO BliCOKaJI a®eKTHBHOCTl, perHCTpanHH (.C:::[07---0, 21) 
llOSBOJIWia Ha6paT1, 60JU,myn·cTaTHCTHKY ( OKOJIO 40 THC.) raMMa-KBaHTOB. 
~eHKB IlOKa3aJIH, 'ITO HX OCHOBHHM BCTO'lllllltOM 

0

.fIBJIJIXJTCJI n° - M830HH. 
Cpe.nHee 'IHCJIO n° - M8SOHOB B n-p-, fr 11..-H n-"t - B38.llMO

.lleffCTBHJIX np.H 40 raB/c COOTBeTCTBeHHO pa.Bllli:.C:::nrf>n-p= 2,52 :!:.0,03, 
<nn°7rrn. = 2,41 :!: 0,05 :e:<nnot'n-'2c = 2, 91 :!: 0,04. 

Bo Bcex T_pex Tm:taX B3am&o.neicTBHi HMeeT MeCTO ~Hlie:wrni! pOCT 
<nno>' C YB8JIH'leHHeM 'IHCJia aapmremwx 11acTFIIJ,-<.nno>=JJ-J3nc/-,. B 
npe.ne.nax OmH60K SHa'leHWI KOaqlp.HnHeHTa j3 He 3aBHCJIT OT T:e:na MB

meHH. B HaCTOJllllee BpeMll 8TH KoppeJIRUHH, OTKPHTH8 B HanieM sxcnepBMeH~ 
Te, H3Y118Bli B WHpOKOM .nruutaaOHe 8Heprd H TmIOB CT8.IIKHB8DllHXCJI 'laC
THD;. 3Ha11eHHSI.fi BOSpaCTaJOT C yBeJIH'leHH8M 8Heprd nepBK'IIWX 'laCTHD;. 

0 
B .ll.HCCepT~ HCCJie.noBaH Bonpoc O pacnpe.ne.neHHH n -M8SOHOB no 

MHOllteCTB8HHOCTH. CHCTeMa y_paBHeHHI, CBJI3Ima.10lll8Jl _pacnpe.ne.neHHJI n° 
MeSOHOB ( fl K ( no ) ) li r~-KBaHTOB ( me ( /' ) ) : 

2KI - l -,QK-e, o (1) 
me,, {i-J = f (2K-eJ·! e! <er'! C1-<6r/J ndn J • 
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OTHOCRTCH 1t H81tOppe1tTBO IlOCTal3JI8HBblM 3a,ml'tlaM H Ha·,ItamtOM 81tcnepm.teH
TaJThHOM MaT8pR8.1Ie ee pemeHne 06ll'lliHMI<l M8TO~ npHBO~T K He<pH3R
't{8Cltm,1 pe3yJll,TaTaM - 60Jll,WR8 IlOJIODTeJit.BHe R 0TP:B:qaT8Jll,HH8 3Ha'tl8mtll 
nK ( n°) ,. B UOCTYJmpOBaHHOM npe~OJIOllteHim O TOM, 'tlTO n° "'.' M8SOBH 

poir,namca HesaBzcmm, ee pememre noKaaa.no. - B CTaTRCTR'iecKH o6eone
-qemmx nammx { HHlWlSKB K 2!:=ncli~IO) pacnpe,It8JI8Hllll. nK(0°) He OilK-
CllBaDTCH SaKOHOM IIyaccoHa. D 

)tHcnepcrui pacnpeneJieH:wI O -M830HOB no MH0.11t8CTB8HHOCTH 
Dn° = < ll~o )' - < nno ·l CBJisaHa C ~cnepc:aeii pacnpe,u.eJISHRlI rru.wa-
lUlaHTOB DJ" COOTHOIDeH:e:eM: . . 

Da = 1/ <E,J' /2 f+io +<. n_no/" Do • (2) 

r.u.e D0 - .ztHCnepcM pacnpe,u..eJieHM rm.wa-KBaHTOB o-r- pacna,na o,ItHoro 
n° -MeSOHa. HHK.1mSKBHH8. KOppeJISJUKOHime napaMeTPH R.~

0 
=Q.o -<. nno '? 

oo + Roo + oo + pamra R2. = I,6 - 0,4 , 2 = 1,5 - 0,5 R R2 = I,? - 0,4 ,IJ',JIJl 

n-p-, n.:...rt-;-Rr1-
12

C - BSamdO,U.eilCTBKii.npR 40 ToB/c. B.OT,IteJibHHX 
TOUOJIOrRIIX SHa;ieH:wI R)t . Taltllte C,Ylll8CTB8HHO OT'JD!'mKlTCH OT eyJJJI. 

TrutHM o6pa30M YCTaHOBJ!eHa Koppe~ no MHOJlt8CTBeHHOCTR ,IJ',JIJl 

no - M830HOB. C pOCTOM aHepr:a:a CTaJIIUtBaJ)ll{KXCH 'tlaCT:im .SHa'tleHKfl 
oo 

R2 B03paCTaIOT. . 
Ha OCHOBamm UOJIY'l8HlillX TOllOJIOrJd1l8ClWX Ce'tleHmi_ }I,}I.H. n-N. - BSal!:-

. 0 
Mo,u.eiicTBd a .u.ammx no n -MeaoHaM no.ny-qeHH R npoaaa,msmpo:srum 
SHa'tleHR/1 ltOppeJISJUKOHHHX napaMSTPOB R~-1- • Rt- • R;_- 0 R T.,U. •• :xapalt
TepnsyJOIIiID( pacnpe,neJieHRH IlKOHOB no MHO:at8CTB8HHOCTR. 

PesyJU,TaTH, RSJlOxeHHHe B_aTOM naparp*, noCJIYllt.Wm ocaoBaHReM 
]l,J1Jf. cos.u.ruraa TeopeTJd1leC1tl!IX Mo,u.eJieii c y-qeTOM xoppe.lIJlIUlli no MHo:ateCT
BeHHocTR. 

Jl,amn:ie, CBB,IJ;8T8Jll>CTBYXllllR8 06 o6HJihHOM o6pasoBaHmt,pesoHaHCOB 
npR BliCOIUIX aaeprwoc, npKBeJIR 1t CYlll8CTB8HHOMY RSM8H8HKD npe,U.CTal3Jie
Bl!li O ,ItEHBMmte MHOll8CTB8HHUX nponeccoB. BBlozy BaJIHOCTR.3TOro pesyJll,
TaTa-B TP8Th8ii rJiaBe ,ItRCCepTau,m UO,IJJ)06HO npoaHa.JIRSH!)OBaHa MeTO,D;lma 
~eJieHEI pesoHaHCOB npR BliCOltlIX aaeprRHX. OcHOBHOe BBRMaIDte y,u.eJie-

0 .. 

HO j) - H uJ - M830Ha.M. . 
B n-N - coynapeHRIIX npn 40 ToB/c, B cne1tTpax a@,e1tTHBR!iX 

Mace M (n ... rr) , MOJWO O:atB,IJ;aTh CHI'HaJill OT p 0 ~ K f - M830HOB, 
HO CJI8,ItY8T 1't{RTHBaTh Taltlt8 BOSMO:atHOCTh o6pasoBaHHH W - M830HOB, 
KOTOplie B CJiy-qae IDIT8HCRBHOro poir,nelrall: OKa3llBB.ilT BJIIDIHRe Ha BM 
Cll8KTpa M ( n-+-n-) . , 'tlaCTJ,IllHO nepeKpliBaJJ Clll'HaJI OT ,P0 

- M830Ha. 
3Itcnepm.ieHTaJU,Hlie cneKTpli 0@le1tTKBH!lX Mace (p.ac.I) annpoKcm.mpo:aa.
JIRCh M8TO,ItOM Hal!M8HI,Wl1X ICBa,Iij)aTOB qiy~eii: 

6 

l 

~ 
I 

d · · • . · (3) a~ =<p(M}./i +ol.fo ·BWp(M)+olf ·8 W(MJ+c;{w•Fw (MD, 
r,ne 1toa@J:imzimTU

0

o(_.fo , d..f. , oLw 0Ilp8.It8JIJDOT C8'l8Iilm poaoi;emm peso-
HaHCOB (p D • f ' w ) . B ~ (M} • B'-0:- (M} - peJIHTHBRCTCKRe q>yuitn;m 
EpeiiTa-BRrHepa C q>RKCH!)OBaHHliMR 3Ha'tleHrun.m Ma.CC ll WH!)HH pe30HaHCOB: 
Mo = 0,?76 ToB, ro = O,I58 ToB .1W! p 0 

- M830Ha,, Mo = I,27 raB, 
ro = 0,IB l'3B .,ItJIH f -MesoHa; J='w<M) -q>YHKlUIII OTJ)8Jl[8HRlI W -

uesoaa, cp(M) - qx>HoBoe pacnpe.ueJiemie. ~YliKIOIR B'vl!J,(M} ,BV-r (M) H 
Fw ( M) YMHO&!W!Ch Ha BeJDI'iRey qla30Boro 06'LeMa R MO,!Uf[p:immpOBaJIKCh C 

1't{8TOM 81tciiepmeHT8Jll,BWC norpeWHOCTel O ( M) B R3M8peHHR agqieKTHBHHX: 
Ma.CC. B Ra'tl8CTB8 tpOHa ~(M) HCllOJll,30BaJmCh pacnpe,neJieHRli a@,eKTKB
HliX Mace O.ztHO.HMeHHo sapmremmx rm:oHoB wm aaamrr:r,yqecMR: 1tpKBaSI. Ce-qe
mm o6paso:aarum pesoHaHcoB, noJiyqaeMHe c pasH!,iMR q>oHaMR,B npe.neJiax 
OmH601t COBIIS,I(allT. I • . • 

11HKJmSKBHHe R llOJiymn(JlB)SRBlllie C8'tl8Hml o6pa30BaHHH H cpe,ItHRe 
MHoJtecTBemiocT:a p O 

- H w - uesoaoB B n- p- H n-n - BsazMo-:
.zteilcTBWIX np:a 40 raB/c npe,ItCTaBJieHH B Ta6JI.I. Hloono3_RBime C8'tl8HM 
f -M830Ha COOTB8TCTBeHHo pa.mm: °n-p ( f J = (l, 3 ± '0, 5 ) M6. ll 
q;:n.{f) = ( 0,9 ± 0,5}M63E. . 

Ta6Jmya I. CeiieHHH H cpe.zome MHOltSCTBeHHOCTH p<:_ K 
w - MesoiioB c n- N 

40 raB/c)8 
- B3amlO,zteffcTBHH npn 

nc.1r 6Ji 0 ~M6) <npo"? Ow(M6) <nw> 
4 I,2 ± 0,2 0,19 ±-0,03 I,O ±0,2 O,I6 ± 0,03 
5 I,3 ± 0,5 0,23 ± 0,09 . + 

O,II ± 0,07 O,? - 0,4 
6 2,I:: 0,3 0,35 ± 0;05 2,4.± 0,3 0,40 ±o,06 
? 2,I ± 0,6 + ''' ·+ . + . 0,54 - 0,16 I,7 - 0.6 0,43 - 0,IB 
8 2,5 ± 0,4 0,72 ± O,II ·I,B ± 0,4 0,51 ± 0.12 
9 I,?± 0,4 I,I6± 0,2? 2,I ± 0,6 I,43 ± 0,38 ~rn(n-p) 2,3 ± 0,4 I,00 ± O,IB 2,I ± 0,6 0,94 ± 0;34 

2::11(n-n) . 1,4 ± o,5 I,40± 0,50 1,6 ± O,? + ' 
I,56 - 0,66 

~4(n-p) B,l ± O,? 0,45 ± 0,04 ?,3 ± 0,8 0,40 ± 0,04 
:::: 5(n- n} 6,5 ± 1,0 0,54 ± 0,08 -6,l ± I,2 0,50 ± O,IO 

3E ,l!amme ,ItJLfI f-:a {;J -M8SOHOB npKBe.ztemi: C y-qeTOM BCeX BX 11!0,It 
pa~OB. 

H lleTBHe 3Ha'tl8HHS: n~t, OTHOCIJTCH 1tn-p - B3aHMO,It8ftCTBlmM
1 

H8'tl8Tm18 - xn-n. - B3aBMO,ztelcTBHml. 
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B ~ccepTam,m OIDlcaH 8.HSJmS CilBKTpoB M ( n~n-n°) • B Ita'IBCTBB 
0 

n - M8SOHOB 6pa.imc1, napH raMMa-KBa.HTOB, y.n;oBJieTBOpm:llltHX YCJIOBlm 

(Nno -N.ro) :S 2 .tiM.f,r • Ce'leHHB o6pasooomm: I.JJ -MBSOHa OitaS8JIOCI, paB

mm ( 6 :t 2 )M6, 'ITO He llpOTJmOpe'lllT pesyJIJ,TRTWI, nOJiyqemmM HS · 
CilBKTPOB N m•n-) • 

Tamm o6pasoM no1tasa.Ho, 'ITO B n-N - Bsruwo.n;eiicTBRIIX np:a 40 raB/c 
0 . 

ceqeru,m po~erum .P - ll w -MBSOHOB np:m.!8pHO O.n;HHB.KOBH, - peSyJll,TaT, 

KOTOpHR HB.l!JJICH O.n;HHM HS nepBHX no.n;T~~eHd a.n:.n;HTlilllHOA KBB.pKoBott. 

MO.D;BJm npK BHCOKBX SHeprma:. 

06paSOB8.HHB peSOH8.HCOB B npe.n;eJiaX norpeIDHOCTett npa.KTH'IeCKH He .. C 
3aBHCHT OT Tmra. MllJlleHH ( npoTOH WIK HeiiTpOH). Cpe.n;Hee 'IHCJIO .P-:a 

u) - M8SOH013paCTBT C YBeJIIABHHBM MHOllt8CTBeHHOCTR BTOpztmHX sapa:

lltBHHHX 'IaCTlfn. B mntJDDSHBHHX pearoumx C n el/2:4 cpe.n;wm. MHOlltBCTl3eH

HOCTI> paBHa 0,4 - 0,5, T.e. Ha ~oe Heynpyroe B3aHMo.n;eicTBH8 pollt

.naeTCJi B cpe.n;HeM o)iml pesoHa.Ho. OTHomemm: · 'IHCJia n- - MesoHoBf o6pa

sol3a.HlWX OT j)aona.n;oB ..PO 
H W , K RX nOJIHOMY 'IHOJIY R = ~efR--J , paB-

HH OOOTB8TCTB8HHO Ry0 =O,I4 ± O,OI II[ Rw = O,I3 ± O,OI ( Alliln-p-

14 □-n - Bsam.10.n;eitcTBd BeJllf<llIHH R COBnlWU)T) • 'ra.KHM o6pasoM 

(2'7 ± 2)% n- -M8SOHOB o6pasyeTCJi OT paCna.ztOB 8THX p830H8.HOOB. HCllOJIJ,

sy.a:: a) pesyJIJ,TaTH rutaJil!sa .D:BPiiepemui:am,HHX ce'l!emn!: .P0
. -MesoHa 

np:a 40 Tu13/c, 6) .14aHHHe AWl ce-qerum po~eHBll .P0 ,ff :a p- ( B n,.p -
BSruwo.nettOTBRIIX llj)R I6 TuB/o K.B pp - BSam.to.n;eiiOTB:wrx: npll 24 TuB/c) 

B ll;8HTpaJII,Hott ·o6.naoTJ4 R lt,oCIJiacTmc ip_pameHTaqmi, MH no.,ry,m.m, 'ITO OKOJIO 

50% n:t - MBSOHOB .fIBJJ.IDOTCSJ: ll1)0.nyKT8!W pacna.n;a JientKX MBSOHHHX pe-

30H8.HOOB y , f K ltJ • . . 
Ta.Kl!M o6pa30M 6HJIO IlOKa.SaliO, 'ITO npll BHOOKBX aHepl'WIX llllT8HCHB

HO J)~CJi peSOHaHCH, a aTO npomBope'IIWIO 06l!lenpm!IITOMy B TO BpeMII 

(1975-1976 rr.) npe.n;CTaBJIBHHJD o JtOWllmpYDilBit poJm IDlOHOB. 

B 'IBT:BepTOii l'JiaBe .n;HCOepTamm R3JI01t8HH pesyJIJ,TaTH 11[8Y'JBIDm 

O.n;HO'laCTH'IHHX CllBKTpOB H xoppe.n:mntit □ --i.t830HOB H rm.o&a-KBaHTOB. 

AHa.1mszpoBaJIH01> c.ne,nyJOIJU!e aKcnepm.1eHTamurue,namme: 

, I. IIpo.n;OJII,HHe 1~ H ~ j1 CilBltTPH 'laCTlfn H BX xapaKTep:ac-

Tm ~:. a)< y* ;:::,, R 0/=<Y~'-<':J•-;J ; 6) KO:aq$mRBHTH K8 
, KP , K: 

onpe,neJISmlll}le .n;OJm ''laOTmi B o6JiaCTK ~8HTamm Mmll8HH (yK,-:=.-{) • 
neHTpaJIJ,Hott (-I< y~ I) H qipameHT~ nepBH'Ilioro n- -i.tesoHa(y•;,Jt 

Y" 7 R. E"+p,: ,, P,: 2R" 
3E = 2lJl£•-n• , X=- n--- ,,.;.' • S - RBa.n;PaT llOJIHOtl . 

f-'11 rmox s-.oo v S 

3Hepr:im B CHCTeMe neHTpa HHepI.i;mI, B8Jm'llllll:l B c.n.n. 0603Ha'IBHH 
3B83.D;O'IKOtt (3E). 
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B) K03cfqill!UieIITH IIaKJIOIIOB fB , _/3F , IlOJiy'lemme npR annpOKCllManirn: 
cneKTpOB: . . .;_• . 

. .. E" ~df = Ai,EXP(:f3i._ IX I) (4) 

B 06JiaCTRX (--0 J 2 ~ X ::.:: 0) R ( 0 === J X :=:OJ 2) J COOTB8TCTBeHHO. 

2. Ilonepe'IHl:le · du • cneKTpi.i 'IRCTHU: a) ope.zume sHa'leHIDI none

pe'llioro HMIJ.yJI.1,ca<fi-iP/6) K03~Hnl!eHTH HaKJIOHOB B-1 R 52 J onpo
.n;eJI.lieMHe npn annpoKoiMartirn cneKTpoB: 

jf = A1EX p (-8.;p})+-A2EXp (- B2 pi) . (5) 

3. 3aBHCHMOCTl, npo,IJ;OJil,HHX K nonepe'IHHX cneKTpOB H xapaKTepac-

Tmt OT n C /2_ • 0.n;HO'laOTH'Uill8 KOPP8JllllUiK MeJK,ey npo,IJ;OJII,HliMH H nonepe'l-
HHMH nepeMeHHHMH. -

3Kcnepm.1eHTaJI1>HHe pesyJii,TaTH .wm:n- p -coy,napemni npH 40 ThB/c 

cpaBH:rmaJIHc1, c.pao'!eTaMK no qiasoB9MY o6~eMY K MYJil>Tmrep$pH'lec1toff 

MO.D;8JIH O o6pasoBaHKeM'KJiacTepoB, KOTopue HMOJIRCI, Ha ICP B Bll',ll;e aH
caM6~ett HCKyCCTBeHHHX C06HTRH. 

IIepBoe : cpaBReHHe llHBB.PHBHTHWC nonepe'lHHX ce'!eHd /-in. j ']: 
rBMMa-ItBal!TOB llOKa.SaJIO, 'ITO a6COJllOTHM BOJIH'IHH8 C8'18Hd llpli Y,,_= 0 

,wm: n-p - coy.n;apeHHii npH 40 raB/o COBna.n;aeT c COOTB8TOTBYIDlllllM ce

'IBHRBM .wm: pp -Bsruwo.n;e.llc•,rBd np:e: E p = 500 - 1500 raB B npe.n;eJiaX 

ow:e:601t. Hoc.ne.n;OBaHHe MaCWT86HHX 38KOHOM8pHOCT8H ,wm: pearu:qm: 
. . . ~. ' . 

n~p --r+ .... (6) '' 

npoBe.n;eHHoe Ha OCHOBaHID!I .n;rumwc npH 5 TuB/o, YK88HBaeT, 'ITO CB'l8HH8 

~~1)2 He 3aBHOHT OT aHepr:im B llll'1'8pBaJie 5 - IOO raB npll ':I*= 0, 

a B 06JiaOTroc ~parMeHTauHH B HHTepBaJie 5 - 40 raB. 

B n-p - coy.n;apemmx npK 40 TuB/o llMBBT MBOTO paBBHCTBO 08'1'.e
Imfi: mnumsKBHoro o6pasoBa.HIDI n± Kn- -MesoHoB npn Y~ o WIKX = 0 
(pKC. 2) • .lvuI Bcex !/:l paonpe.n;eJieHd CYll!8CTBYBT o6masi: T8H,ll;BHJlBll 

x cyzemm CllBKTpOB, OMemeHm:> RX MaKCHMyr&l K y.j-= 0, YBeJIK'lemm CHM

M8TPIDI C poCTOM fl e/i , -KOJllI'lBCTBeHHHe onemt:a ,IJ;aJOT 3H8'18HH.ll MOMeH

TOB<:'.-:/?RD;~ (pKc.3). C YB8JUABHHBM SHa'leHmi nc/i OCHOBHlie KSM8HBHH.ll 

cneKTPOB npo:acxo.n;.a:T B o6JiaCTH qiparM8HT~ HaJIBTaKlmett 'laCTHnli H 

neHTpaJIJ,HOtt o6JiaOTH,- 8TK pesyJil>TaTH noJiyqeHH H3 aHaJIHsa SHa'I8Hd 

K03qXpHn:0'.8HTOB KB , KP , K F ( p:e:c. 4) • Sam!:Cl!MOCTI, K p OT tz cl, ,wIJI BC8X 

TllllOB 'laOTlfn { j" , n+. , n~ ) H Mmll8Hetl ( P , (l_ , 12c ) OillICHBa8TCJi 

O.n;HO.il Kpl'IBoii, 'ITO MOiKHO,TpaKTOBB.Tl, KaK HBSaBHCllMOOTl, po~elUtll pas

JIK'lllWC TWIOB 'laOTHn B neHTpaJil>HOit o6JiaCTH OT Tlllla 'laCTHnli WlllIBHR. 

Cpe.n;Hee SHa'leHHe nonepe'llloro m.myJIJ,ca < p.i. )>' sap.a:llteHHHX nROHOB 
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!'He. 2. Hmum3HB!me .IO$I)epeH
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B n-N - B3rutMO,nefiCTBWIX npll 40 raB/c ,YM6Hl,lllaeTCJl: C pOCTOM n c/i • 06-
~eT Ha ce6J:I BHHMall'.ne nprutTK'!ecxoe nocTOJ:IHCTBO aHa'leHllif < ,0;. )' raM-· 

Ma-KBaHTOB Ilpll paaHWC 8Ha'leHWU: f7..c/,. ,llBa HrutJIOHa B ClleKTpax (5) 
coxpanmoTCJ:I ,nJIJ:I Bcex Tono.nord H Bcex BTOpll'IHHX '!aCTm:t (pnc.5). 

AHa.,ma llHKJIJ08HBHHX ll no.nymntJIIOBHBHllX O,nHO'!aCTK'IHHX KOppeJUI;:_ 

uwt noxaaa.n, 'ITO: a) cy111ecTBYJOT ,IUIB8Mll'leCKHe xoppe.rrsnnm MeJmY < 'P;. > 
H npO,D;OJib!WMH nepeMeHHHMH '!aCTHJ:t, T~KO ,nJIJi neHT~HOH 06JiaCTll

:ma'!eHM < R. > B npe,neJiaX OlIIH60K OCTaJlTCJl IIOCTOJIHHHMH; 6) 8Ha'!eHIDI 

napaMeTpOBfla ,J3F 3aBHCJlT OT nonepe'!Horo llMilYJibca, npllTOM 8aBHCH

MOCTb He OJU!HaKOBa ,nJIJi 'll:aCTm:t, JieTJllllIDC B nepe,IU{JOJO H 88,IUIIOIO no.nycqie

py. TaKHM o6paaoM, IlpOCTM q>a.KTOpHaanim CTPYKTYPHWC ~ylllCI(Hit 

{(A~x)={i(P/)·f(x) He meeT MecTa (pHc.6). 

ija 8TOM MaTepmi.n:e 6wm npoBe,neHa CHCTeMaTH'!eCKaJ:I anpo6au;wi: 

MYJibTHilepmpepK'!eCKOH Mo,neJIH, YTO'!HeH PJl'A ee napaMeTpOB,R B noCJie,n

HeM BapllaHTe MO'A8Jib ,naeT Ita'leCTBeHHoe OilllCaHHe YCTaHOBJieHHHX•3aKO

HOMepHOCTett. 

CTpyxTypHble ~YHKnHH raMMa-KBaHTOB, B np~e, •' co.nel)J!taT IIOJI

HYIO ~pManRIO O CTPYKTYPHWC ~y~ n° -Me30HOB. Ho o6wmo o;; 0 . ,, . 

cpaBHeHRe llMilYJibCHllX xaprutTepRCTRK n:t H n Il!X)BO'ARTCJl Ha ypoBHe' 

MOMeHTOBpacnpe,neJieHd ( cpe,nHHe 3Ha'lleHRJl), Ta& RaR cy111eCTBYJOT npoc

Tl:le COOTHomemm MeJmY MOM8HTaMR pacnpe,neJieHd raMMa-KBaHTOB Rn° -

Me30HOB. MeJmY TeM KRHeMaTHita ,naeT B08MOlWOCTb.BOCCTaHOBJieHli:.!I 
no , 

cneKTpOB -Me80HOB no cneKTpaM raMMa-KBaHTOB. Tax, HCKOMl:tii 

CIIeKTp npo,nOJibHHX HWIYJibCOB no -M880HOB (N( p,n) CBJl3a.H CO CIIE!XTpOM 

ra.MMa-KBa.HTOB (n (Cj,-7. )) ypaBHeHI:IeM: 

A- - 'f':':• If *2 2 -1 . f _ il(Cj11J-1N(p,,)(p11 -1-rnno) dp11 
(7) 

A~~ 2 

P
"" _ ec, t- f- mr-,o ~ O. p.,_ . _ , !!lnll. ,._ 

r.ne 11111;_,,-- , p,, max='-Cj-,, - Lf qt npu q,11 ~ , "mll'l=t:J,11--'19,f J F?,max== = 
np:11 1:i > o. PemM a.Ha.nOrH'!Hble, HO 6o.nee CJIOJKHHe ypaBHemm, MOJl'.HO 

nOJIY'IIRTb H cneKTPl:l nonepe'lHl:lX l!MIIYJibCOB n° -Me80ROB. Bee ypaBH8HRJl 

Trutoro THna npe,ncTa.BJIJllOT co6oi EHT.erpa.m,lllie YpaBHeHRJl ~e,nrOJU,Ma 

I po,na. ,Il;7Ili we pemeHM 61:lJI Bl:l6paH MeTO'A CTaTHCTH'l8CKOi peryJIJ:IPH3a

nHli• Bo8MOlltHOCTH MeTo.na ,nJIJi BOCCTaHOBJI8HRJl cneKTPOB n° -Me30HOB 

61:lJIH npoBepeHl:l nyTeM MaTeMaTH'!ecxoro MO'A8JIRPOBa.HRJl. Ha p:ac.7 no

xasan nOJIYtteHHl:ltt cneKTP N(p,;) n°. - M880HOB, TaM xe ,naH H cneKTp 

n- -M830HOB. B neHTpaJIDHOR o6JiaCTR <txl :::: 0,02) cpaBHeHHe cneKT

poB noxasa.no, 'ITO B npe,neJiax 7% om:116KH Nn+- = Nn-= Nno , - qmtT, 

CBH,neTeJibCTBYJOllllIB 06 O,IJ;HHaKOBOM MexaHR8Me o6pa80Ba.HH!l IIROHOB. 

B .nnccepTanHH o6cyx,na.JOTCJ:I npo6JieMhl, BOBHHKaUJUIA npH BOCCTa

HOBJieHIDI CTPYKTYPHOfi ~y~ n° -Me30HOB ( pemem1e ,nByxMepHoit sa,n;a-

12 

'11H TaKOrO_THna) H cneKTpl:l a<MeKTHBHllX Mace, r.ne O,nHa HS 'llaCTm:t JlB-
0 

JIJ:IeTCJl n --M880HOM. Ilpe,ItJioiteH a.nropHTM Ilj)OrpaMMH Ha 3H.I ,nJIJi IlOJIY'll:e-

HIDI HJUl3 HHTerpa~u,Horo ypaBHeHM. IloxaaaHo, 'ITO pacnpe,neJieHHe raMMa

KBaHTOB no npo,n~HOil '6HCTpOTe '} 11- npaxTK'!eCKH COBila,n;a8T c pacnpe

,neJieHHeM n° --Me30HOB no TOH xe nepeMeHHOH ~ npHMepHO B 70% ~eB 

I!. Y=1Yno·-.Y.r~q3. IlpJ:IMoe cpaBHeHRe .nn®>e_pem:uia.m,HHX ce'lleHd ~ 
raMMa-KBaHTOB R TI± -M830HOB no,nTBep,nHJio paBeHCTBO BILXO,na n -Me-
30HOB pa8HWC SaPJ:I'AOB B o6JiaCTH Y*==o. 

B pa60TJ no.ny'lleHll .nlf@epeHnHa./IDH!le ce'lleHM y 0 
.-MeaoHa. Ce-

"leHim ~ 0 ,.P1 annpoxc~yJOTca: 8KCIIOHeHTOii C napaMe~ HrutJIO-:-
Ha B = f1 ± 0,3 (raB/c)-2 a B = 3,0 ± 0,4 (raB/c)- .&JlJI n-p 
H n-n. - Baamfo,neilcTBd COOTB8TCTB8HHO. B -nmpOKOM HHTepBa.ne ane_prd 

8TH napaMeTpl:l Ilpa.KTH'IJCKR lIOCTOJIHHbl. Pacnpe,neJ1eHRJ1 p 0 
-MeSOHOB no 

npO,IIOJibHOli 61:lCTP~Te ff;;t> -(pnc.8) lIOKa3llBa!OT, 'IITO B 06JiaCTH wpameH

Ta.ItRH.HYKJIOHa ce'leHHJl o6pa30BaHRJl ·MaJlll H IlpaKTH'leCKR He 3aBHCJlT OT 

THila MHWBHR (6p-:::. o,!_ :::::: a5 HOH) • OTHomemte cetJ:eHd ,nJIJi neHT~

HOi!: o6JiaCTll 6c(.p 0
) H 06JiaOTH qiparMeHTanHH IlHOHa . ~~~-p:1~2. 'ITO 

corJiacyeTCJ:I c npe,ncxaaaimm.m a.n;.n:aTHBHoii KBapKoBol Mo,neJIH • 

,IT.mi ll8Y'll:8HRii BJIHJlHHJl peaoHaHCOB Ha O.nHO'!aCTH'IHl:le CII8KT_pl:l Ho 
,nByx'llaCTH'IHl:le KQppe.rrsnnm OWIO npoBe,neHO MO.I{8JIRPOBaHlle pacna,n;oBp-1{ 

l;d, -fAeaoHoB. OTMeTHM, 'iTO IIOJlBJieHHe HrutJIOHa 82 (B..r-''181) B ce'll:ewmx 

a i . H8JII,3Jl, o6MCHHTb POJ!UleHHeM n:t -M830HOB C MaJlliMl1 nonepe'IHl:l

MH iMnyJIDCaMH, lIOJIY'laeMWC .B pe3_1JII,TaTe pacna,n;oB 'rOJibKO jJ o_ H w
peaoHaHCOB. 

IIIITM rJiaBa ,IUICcepTanHJ! lIOCBJlllleHa H3Y'll:8Hml .II13YX118.CT.lil'IHWC 
Kopp~ sapm1teHHl:lX '!aCTm:t R,ramaa".'"KBaJIT013 • 

.IJ;m aHaJIH3a 'ABYX'llaCTll"lllWC KOj>peJIJIIUlit no npo,noJU,HOi!: 61:lCTPOTe 

y * 61:lJIH llCilOJib30BaHl:l CTali,naPTHl:le KoppeJIJ:InHOHHlle (WliltlOU!! 

* 1 d20 1 do d6'_ ca> 
. C(!:4,!:t} = 6I;; dY/d.YJ -6/J clYt a7JJ" 

.,, 11) c-: d~ I do do 1 R(!:1.1, Y2 =vir, d91 tJJ_ a9f a?lJ'" - . (9) 

HmtJmaHBHUe pacnpe,neJielll!Jl C ('::// Y.z11-=conJt} wm fR(YlYf=con&-l ) (puc.9) 

IlOKa81:lBal'.lT, "ITO m.teJOTca: IIOJIOJmTenHHe KOpoTito,nelcTBYDllllle ltOPPeJI.flIUIR 

- Ma.KCJ!MYM 1toppe.im:tn10HHott WYmuimt cuemaeTca: no JmHl!R -¼*~ f!J. • 
Ha6Jm.I(aeTCJ:I CR.ll!,HOe pa3JIH'IHe M8JmY 3Kcnepl!MeHT8..7II,lWMH .namnam H 

paC'lleT&m no qla30BOMY ofueMY, KOTOpoe CJIYDT yxaSaHH8MR8. TO, 'IITO 

no.noJtRTeJII,HJ:1e ana-qemm C (D, D) HR (d, 0) ( Ta6JI. Il) B mm.moaHBHHX npo

neccax He CM38.Hl:l c saxoHm.m: co:x:paHeHIDI aneprmi: - m.myJIDca. 
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PRc. 8. HmtlwsHBHa:e cneKTpH_P -MesoHO11· 

no IlpO,ltOJIDHOff 6HCTpOT8 B n-N ~BSaBMO,Jteff

CTBWDC npH 40 I'sB/c. 

PRc. ·7. HliKJmsHBHa:e cneKTPH 

. :1~,f n° H ri- -M8~0HOB~ 

CneKTp n° -M83OHOB BOCCT8-

HOBJ18H M8TO,ltOM CTaTHCTH

'i8CKOil pery.11HpHSauwt. ' 
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PRc. 9. KoppeJ!Bql!OHHSS: q>ymm;H.!I 

R(n;n-) B n-n. - BsaHMo.itel

cTBJIJll npH 40 raB/c. 
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,Il.!m(n+ n-J -nap sHa'ieHRli 1toppe.nsmzoHHoff q>yHKitIDl BH111e, 'ieM 

.JtJISI(n:t n ±) - nap. 3TOT qiaKT m1188T 8CT8CTB8HHO8, Ka'i8CTB8HHO8 O0I,HCH8-
o-

Hl!'.8 B CBeTe- nOJIY'l8HlmX .italilillX 06- o6pasoBa.Hl!IK,.P- K W -M830HOB. 

3Ha'ieHM Rw,o} :sn-n -:-B38.EMO,JteitCTBWIX, B OCHOBHOM. 60JU,W8, 'i8M 

B n-p - coy,1tapelilmx. ,II.Byr:i:acTKIIHHe (?ft) -Kop~ B nKOH-yrJie

po,Itlil,lX B38.HMO,Jt8ICTBWIX CJia6ee no CpallH8HlDl C IlKOH-HYKJ.IOHHlilMR B3aH

MO.itelCTBHJOOt -Rn-
12

c(qtJ}= 0,34 ± o.o9 • RRn-'tqoJ = 0,68 ± O,IB. 
CpaBHeHH8 .itammx ,JtJmff-p -BSal!MO,JteilCTBHil npH 40 raB/c.c 

COOTB8TCTB,YD!tl00f ,Jta.mraMK ,ItJIJl. pp -BsamlO,JteilCTB:d np:e: aJ5 raB/ C R 

C pesyJll,TaTmm, nOJIY'l8HHHMR Ha BCTp8'll!WC npoTOHBHX IIY'JlUlX (€::.23 -
63 raB),noxa:aHBaeT: a) B npe.iteJIB.X onm6oK sHa'ieHH.fl R (D,0) npn 40 
H aJ5 I'sB/c COBna.JtaJO'l'; 6) 3Ha'i8liliIJI ,lJ;JUI (c/,cn_)-K (;rcn.) - CHCT8MH 

npn VS = 23 - 6:t raB BHme, 'ieM B n-p -coy,1tapelll!.lIX. · 

Koppe,nmn10HHaS1 Ii>~ C (Y/, YJ) HHKJIKJSHBHWC nponeccoB 

CBS!SaHa C qiy~ c<nryt, Yi) ,ll;JUI nOJIYHHKJIDS:HBHHX npouecCOB Ta

KHM o6pa3OM, 'iTO 60Jibllme nOJIOl!tHT8.nLHH8 ItOppeJIRIUm B EHKJmSRBHWC 

pe~ MoryT 6!iTL o6yCJIOBJI8HH TOJlliltO pa3JIH'iR8M B O.JtHO'i8CTR'UllDC 

mntJIJOSRBHHX R nOJiyHHKJIKJSKBHHX cneR'rpaX, ,ItaJte ec.,m Bee C <nryt, ij;J= 0 • 
Jle:ltCTBRTeJil,HO, 8ItCnepHMeHTaJII,Hli8 ,JtaHHHe, K ,B 'iaCTHOCTR,npH 40 raB/c, 

no:itaS!lBalOT, 'iTO npaKTK'i8CKH ,JtJm BC8X KOM6Hll~ BTOpH'UWX 'iaCTmJ. 

R(O,O)>>R(nro,o). IIOJIOltllT8Jll,HH8 3Ha'i8HIDl R(0,0) HM8M M8CTO 

.JtJISI(n.+ n-}-K O' a) - CHCT8M, Jlf. TO TOJIDKO B IlOJIYIIHKJIIOSRBHHX KaHaJiaX 

C n~4 - 5. C pocToM BHeprd CTamtKBalllUDCCJI 'iaCTmJ. Ha6Jno,ltaeTCJI yBeJIJlf.

'<8HKe SHa'i8HIDl R ( q O) ,nJlR ( n... n- ) KOM6HHar(l,'dt B CO6!lTKHX C n c ft;:. 4. 
MyJILTHn8p:111p8pK'iec:itru1 MO,Jt8Jll, Y.JtOBJI8TBOpHT8.1Il,HO onHC!illa8T 

8KCnepl!MeHTaJIDHH8 .itamrae no .JtBYX'laCTH'UmM KOPP8.llllUIDlM' B n-p -B3ruJ

MO,JteilCTBIDlX. PactJ8Tll no q>aSOBOMY O6'!,eMY Ha'iHl!axJT corJiaCOBHBaTDCII C 

8Kcnep.l!M8HTOM BllOJIYmntJIJDSHBHWC :itaHaJiax C 6OJU,WOil MHO%8CTB8HHOCTLD. 

H3Y'i8HH8 a:a~TaJI.bHWC KoppeJlfiU}tii npOBO.ltHJIOCl, nyTeM aHa.imsa 

pacnpe.iteJielld ~ ~ ( WIH 6es HOpMHpOBKK t ~ ) nap 'iaCTllll; 

I K 2 no asmzyTaJILBOMY yrJiy cp M8Ji,IU' Hmm: 

cos cf>= ~I • fL. ) (IO) 
. I R.1 I (P:2 I 

a TW0:8 3Ha'i8BM KO844lHIU18HTa aCHMM8TPRH 5 

_ N(cf>2:.g..)- N(c/>-t:.-9-) 
B- N(<f>?:D.J+ N(<P< n)' . 

a. 2 n 
r.ite N (cp ~ !i) - 'iHCJio nap 'iaCTmJ., HM8DI!UIX yroJI cp ~ z 

(II) 

KoppeJIRIU{B KCCJI8,JtOBBJIHCL ,JtJm mntJID3KBH!lX H nOJIYHHKJIKJSmmwc 

peaitI:0!11, ,JtJm U8HTpaJIDHOil H q>parM8HTauHOHBHX o6JiaCTeil, B SaBHCHMOCTH 
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Pliic. IO. Pacnpe;teJieW:IJI no 

a311M,YTWU,HOM3' 1_I'JJ.Y <p n 
3HatteHHaK03qqmi;H8HTOB 

. ac.HMMeTpmt B (n1n2 )-nap 
npn paaH!iX orpamAemmx 
Ha paammy 6liCTpoT 

~:l=/Y1-Y2I · 

1r-p -".r ♦ 1[ ... 

(641.aYI 

U4d,eYl41,6 

O,lltlaYl<t.Z 

0,4~1~Yl<0,8 

oT paaHOCTH 6ucTpoT / tiY1 = l Y1 -Y2. I , 3Ha'lemtii nonepettHWC mmym,coB 

ttaCTlir( H s@)eKTliBHOil MaCCH CHCT8Mll ttaCTfill. 
OTMeTmt ocHoBHHe peayJI1,TaTli, noJIYtteHHHe npH amumae KaK ca

MIDC pacrrpe,IJ;eJiemtit (CM. mmp., p:ac.IO), TaK H 3Ha'!emtii K03qqJfillH8HTa 

8 ( Ta6JI. Il): 
I.. B n-p- H n-n. -B3aHMO,IJ;8HCTBliX 8(Tfn-J.:::5(n-n-;- B(n+n•) 

B CHCT8M8 (n~n- ) CJie,IJ;yeT OllW,I(aTI, IlKJI8,ll; B a3m.tyTaJII,Hli8 KOpp8JIJi101H 
OT pacna,n;oB pe30HaHCOB, - pesym,TaTH MO,IJ;8.lllipOBaHHJI ,ll;ru:>T 3Ha'!eHHJI 
B(fl_p0 , fl]>°) = 0,5 , B(n,-:;, n-zn) = -0,07 n B(nj,0

1 nw) :::. o. 
KOJmtJeCTBeHHHe OIJ;emtH IlOKa3aJill,O.I(HaKO, 'ITO pacna,n;aMH pesoHaHCOB TOJII,
KO ttaCTK'lllO MOlKHO o6i>JICHHTI, Ha6.1llD,Il;aeMoe paMHtJne D asmvtyTaJII,HWC KOP
pe~ O,IJ;HOHM8HHO H pa3HOlilM8HHO sapmteHHWC IlHOHOB. 

2. Koa@JHnHeHTH acm.!MeT_pmt MeJJUtY sapmteI:llillMH nHoHai.m n raMMa
KBaHTaMH CBSI3aHH COOTHomeHIDIMll B ( iY n-) > B ere fi) >B({n1 >B{tt). 
Hrul:60Jiee rrpep;nO'l~HT8~bHOe o6i>JICH8HH8 COCTOHT B TOM, tJTO 3TH COOTHO
meHIDI OTpa,Rai)T pacna,n;u ..P :!: -M830HOB' npHTOM 6' (JT) >-6(,f/). 

3. B asm.tyTaJII,HWC Koppe~ JJ,lIH. (J"f} -nap BnepBHe oTMetteH 
s@)eKT YBeJIHtJemm B8pOHTHOCTil Ha6.1llD,Il;emm nap npHcp -- 0, KOTO.PHH 
TaKllte m,ieeT MeCTO JJ,lIH. CHCTeM TOJK,n;8CTB8HHHX ITHOHOB -(TI+-n~J 11 (n- n- ) • 
aJ)peKT yBeJill'lm3a8TCJI npn I 11 YI -- 0 H HHTepnpeT:apyeTCH KaK rrpoHBJie
IDie nHT8WJ8Jl8HD;ml: T0lr,ll;8CTB8HHWC 'llaCTlrr(. lfCilOJU,3YH ero,MOJKHO nOJIYtIHT1, 
CBe~eHIDI O rrpoCTpaHCTB8HHO-l3p8M8HHHX xapaKT8pHCTmtaX B3rul:MO,IJ;8HCT
Bnil - pa3Mepax o6JiaCTH H Bp8M8HH Il3JIY'l8lll!ll 'llaCTlir(. HanpHMep,npH OT6o-

pe naJ)H ( nf n21 c 2,~n/ n2J ~ ~s<> n ~e !!!. pac12e~eg~ 
no nepeMeHHo:tt CJ,f = .CJ, - ( q., · rt ) , r~e q, = Pr g , h. = /Pi +- t , 
JJ,lIH. n-p -B3ru!MO,IJ;8HCTBRH ,nOJiytJeHli o:qeHitH pa,n;nyca R =(I,5 ± o:3) x 
I0-I3 CM. 

B 3aKJIIIJq8Hl!K rrpe,ll;CTaBJI8HO KpaTKoe H3JI0%8Im8 OCHOBHliX peay~1,Ta

TOB pa60TH! 
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I. .C y,IacTneM aBTopa Ha Bcex ::nanax o6pa6oTKH ,na.HHHX :_c 
JlTIIK-500 no.n:ytieH aKcnepllMeHTaJibmtli MaTepilll.JI, cocTo.lilllltil na "'35 THC •. 
B3allMo,nettcTBHii n- -M83OHOB C HMII.YJII,COM 40 TuB/c C IIpOTOllaMH_, µettT
poHBMH ll SI,lijlaMll yrJ1epo,na. B 3THX B3rulMO,nettCTBIDIX aaperHCTPHpOBaHO . 
ll o6pa6OT8HO OROJlO 40 THC. raMMa-KBaHTOB, Co3,n8HO COBpeMeHHOe npor
paMMHOe o6ecnetJeHne aR.cnepHMeHTa, IlporpaMMH CTaTHCTHtJecR.oro' 8HaJil:!3a·
IDiq>OpMainllJumpOKO ncnOJII,3YJDTCJI B .npyrnx 8R.CnepHMeHTax, BillIOJIHJieMUlC 
MeTO,nRR.Oit nyaHpbKOBWC R.aMep H II,nepHott _q>OTOSMYJlbCHeil. 

2. Ha OCHOBaHIIB llOJly,I8HHHX TOnOJ1Orlf'IeCKRX cetJeHHii ,nJI/I n- N -
BaaFJMo,neilcTBHii n .namrux no r8MMa-KBaHTaM onpe,neJ1eHH ocHoBHHe xapaK
TepncTHKH pacnpe,neJleHHii llHOHOB no MHOJiteCTBeHHOCTll ( MOM8HTH ll Rop
PeJI/llUiOHHHe napaMeTpH). Ha 6OJll,JDOR CTaTHCTHR.e raMMa-R.BaHTOB no,nTB8pllt
,neHa llOJlOlltHTeJlI,HaJI R.OppeJIJIUHSI no MHOJiteCTBeHHOCTH B o6pa3OB!llilim 
HeiTpaJII,IWX H 3apIIJiteHHHX nHOHOB, ROTOpM BnepBHe Ha6~aJlaCI, B Ha
meM 8KCnepRMeHTe, 3TH peayJ11,TaTH nOCJlYlltHJlll OCHOBaHHeM lI,.IIII CO3,naHRJI 
TeopeTRtJ8CKRX MO,neJleil C y,IeTOM,R.OppeJIJinmi no MHOX8CTB8HHOCTH. 

3. BnepBHe llOR.a3aHO, 'ITO o6pa3OBaHHe pe3OH8HCOB'JIBJ1Jl8TCSI .no
MIDIHpYKJIIU!M nponeccoM B CHJll>HliX B3aHMo,neilcTBIDIX npn BHCOKRX 8HeprWIX. 
B tJaCTHOCTH, B n- N -coy,napeimSIX npn 40 TuB/c nOJlY1l8HO, "iTO 60-
Jlee 50% n -M83OHOB npe,nCTaBJlJIJDT co6oJD IIpO,nyKTH 'pacna,n;oB J) - ' f - H 
w -MeaoHoB. BnepBHe npn BHCOKRX aHeprRJIX onpe,neJ1eHH ce"ieHRJI o6pa
aoBaHHJI tU -M03OHOB Ha OCHOBaHIIB 8HaJIH3a HHRJIJ03HBHHX. cneKTpOB ecJxI>eR
TllBIWX Mace M (n+-n-J ; )lOMHHHIJYl1IIIWI pOJII, peaOHaHCOB H paBeHCTBO ce
"i0HlIB po21memm: y 0 

H uJ -M83OHOB, llOJ1Y'l0HHO0 B nameM BKcnepHMeH
Te, J!BMOCI, CHJl!,llHM aprJM0HTOM, no,nTB0PJl(,IJ;amtm,4 CllpaB0,nJlRBOCTI, a,n;
AHTlUIHOH KllapKOBOll MO,neJlR, KOTOpM B HaCTOJllll08 BpeM!I mHpOKO IIpHMe
HJieTCSI'B wnaHR.e BHCOKRX aHeprntt. 

4. IlpoBe,neH KOMIIJ.IeKcHH! aHaJIH3 CTPYKTYPHHX wYIIKI:tmi nnonoB H 
raz.wa-R.BaHTOB B HHKJll03HBIWX H llOJlYHHRJll03HBHllX n-N -B3a:eMo,nettCT
BIDIX. B mntJII03HBHHX n- p -coy,napemuu, B npe,neJiaX 7% OmHClltH, llM80T 
M8CTO paB0HCTBO C0"i8HHR o6pa3OBallHJI n+ - , n-- H n° -M83OHOB · 
npn ':f ~ = O. IlMytJeHH YR.a3aHHJI Ha HeaaBRCHMOCTI, pOJK,I{emm: mi:oHOB 
pa3HilX 3HaKOB B neHTpaJII,HOil O6JlaCTH OT Tmia "iaCT~ Mlllll8HH. YCT8HOB
Jl0HH ,nHHaMHtJecR.He RoppeJlIIUJim Mex.ny npo,nOJlbHHMR n nonepe'tllWMH cocTaB
JIJllDllUWR CTPYKTYPHHX WYHKUHR tJaCTHU, IlepBae, .npoBe.neHHoe npn BHCOKRX 
aHeprIDIX, cpaBHeHRe HOJlMHPOBaHHHX CTPYKTYPHHX WYHKUHR rru.wa-R.BaHTOB 
IIOR.a3aJIO, "iTO aClCOJllDTHM BMR'lRHa ce-qellntt IIpR ':)* == 0 .ItJIII n- p -coy
.napeHR! IIpR 40 TuB/c COBIIa,n;aeT B npe,neJIB.X omH6OK C COOTB0TCTBYlll!UI
MR ce"ieH:iwm .ItJIII pp -BaEll!Mo.n;e!cTBrut npR f p = 500 - I500 TuB. 

5. BnepBHe IIpR BHCOKHX eneprHJIX M8TO,ll;OM CTaTHCTH'l0CKO! pery
JmpR3aUJim BOCCTaHOBJieHH IIpO,ll;OJII,HHe R nonepe"iHHe HMnyJII,CHHe CII8KTpH 

0 - . ' ' ' n -M83OHOB B n P -B3aHMO,neitCTBIDIX. IlpoanaJIH3HpOB8HH M0TO,ll;!l no- ' 
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Jly,I8HIDI HHq)OpMBUllll O xapaKT0pHCTHKax n -Me3OHOB ( cneKTPH, CTpyK-
TypHHe Wymcrnm:, acJxI>eKTHBHH8 MaCCH) Ha OCHOBallHH ,ll;a.HHHX IIO raMMa
R.BaHTaM. JlaHH peKoMeH,IJ;anmr OTHOCllT8JI1,HO npHMeHeHHJI Toro HJlll .n;pyroro 
MeTo.na. Ilpe,ll;JlolKeH aJlrOpllTM .ItJIII noJ1Y'l8HHJI JI,npa HHTerpaJII,HOro ypaBHe
HlilI, K pelll8HIIlO KOToporo CBO,nJITCSI aa,n;atJn TaKoro Tnna. 

6. B mmJIJIJ3llBHHX ABYXtJaCTHtJHHX R.Oppe.JIJIIUmX BTOpli'iHHX tJaCTHU 
no npo,nOJll,HOil 6HCTpOTe ycTaIIOBJieHH ~OJlOJltllT0J11,HH8 KOpOTKO,neilCTBYlDII1H8 
R.oppeJlIIUJim, B ocHOBHOM noJ1O:atnTeJ11,HHe anatJeH:rui KoppeJifIUROHHHX WYHK
nltii C ( 0, 0) n R ( 0, 0) B llHKJII03llBHHX peaKUHJIX O61>JICHJlIOTCJl pa3HHUeil 
B O,nHOtJaCTlltJHWC llHKJIK)3llBHHX H llOJ1YmntJII03IDlHHX CII0KTpax, TaK KaK 

npaKTlf'IeCKH .ItJIII BCeX KOM6HHrunni BTOPHtJHHX ti:acTHU R(O, D) >>R(nro,oJ. 
7. B ,nByXtJaCTlltJHHX R.oppe.JIJIIUmX TIO a3llMJTaJII,HOMY yrJlY llCCJie,no

BaHO npoJIBJienne ~BYX acJxI>eKTOB. Ilepmtii ll3 HIDC JlBJlJleTCSI OTpa.lK8Hll0M 
KllH0MaTllKR pacna,n;oB pe3OHaHCOB ( .P -M630HOB) ll npoJIBJIJI8TCSI B yBeJlll
"i0HliH BepOJITHOCTll na6~eHHJl nap ti:aCTHU ( n +- n-) , ( n-o) npu cp-f . 

' BTopoii CBJl3aH C aclxpeKTOM llHTeppepeHIJ;IDI TOllUl;eCTBeHHWC 
tJaCTHU .ItJI1I nap(W n+) , (n- W) , ( ;( O) , .IT.Ila CHCT0MH (o O) scJxI>eKT 
yBeJ1HtJ8Hliil BepOJITHOCTll Ha6~eHRil · napH npu cp - 0 H I ti cp /- 0 na6.mo
,naeTca BnepBHe. 

8. IlpoBe,neno nOJ1Hoe, CllCT0MaTH'l8CR.Oe cpaBHenne 3KCil0pHM0HTaJ11,
HWC ,naHHHX ,nJI/I n-p -coy.n;apemti!: npn 40 I'aB/ C C pacti:eTaMll no waaoBo
MY O61>eMY H M,YJII,Tllllepwpeplf'IeCKO:ll: MOA0JlR C o6pa3OBa.IIBeM R.JlaCTepoB. 
B peayJII,TaTe YTO"iHeHH H0KOTOpHe napaMeTpH MO,ll;eJlll. 

9. IIpoBe.n;eHHoe KOMIIJI0KCHO8 HCOJie,noBaHne MHOllteCTBeHHOro pOJK,I{e
HHJI IlllOHOB B n-p-, n-n_ - R n-12C -B3al'IMO,ll;8HCTB.l,IJ!X Ha 60J11,mo:ll: 
CTaTHCTHR.e noR.aaaJlO, "iTO nx o6pa3OBalllle IIpOHCXO,nRT B ,nBe CTa.n;nH: 
CHatJMa o6pa3YJDTCJI B OCHOBHOM peaoHaHCH, KOTOpHe saTeM pacna,n;aJDTCJI 
Ha ,ll;OJlrOllllBYlllH8 -qacT~. IlepBaJI CTa.n;HJI H8IL1IOXO onRCHBa0TCJl a.n;.nHTHB
HO! KBapKOBOi!: MO~eJII,D, BTOpaJi - M,YJII,TllllepwpepHtJeCROR MO,ll;8J1I,JD. 

OcHomme peayJII,TaTH AJ,IccepTanHH ony6JlnKoBaHH B CJie,nJKllltHX 
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