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1. BBEllEHHE 

B HaCTOHI..I.J;ee BpeMH npezmonaraerca, qTO 6apHOHhI H Me30HhI COCTaB

nensr H3 traernsrx KBapKOB H aHTHKBapKOB. Ho nOKa'eI..I.J;e TeOpHH ynepzca1 
HHH KBapKOB ae MO)i(eT CqHTaThCH saaepureaaoã. TI03TOMy.nPHXO.u;HTCH no,f BOnbCTBOBaTbCH cPeHOMeHOnOrH!leCKHMH KBapKOBhIMH MO.u;enHMH, aanpa
Mep, MO.u;enblO xreuncoa MHT, KOTOpaH c nOMOI..I.J;blO HeCKOnbKHX CB060.u;

HhIX naparaerpon .u;OBOnbHO ycneunro BOCnpOH3BO.u;HT cnexrp r-racc H3BeCTI 
; HhIX MpOHOB. 

Koauemtaa uaernsrx KBapKOB H rnlOOHOB nonycxaer CYI..I.J;eCTBOBaHHe{ 
MynbTHKBapKOBhIX a.u;pOHOB co CTPYKTYPOH Qn Q m, n + m ? 4. Maccsr 
3THX a..u;pOHOB BhlqHCnHIOTCH c nOM0I..Ub1O armapara H aaõopa napar-rerpoa, 
ncrtorrsayexrsrx zina 06hlqHhIX a,n;pOHOB. 

llnH CHCTeM H3 rpex apOMaTOB (u, d , s) ace 3TH COCTOHHHH, sa on-. 
HHM rnnus HCKnlOqeHHeM, HeCTa6HnbHbI no OTHOllleHHIO K 6hICTphIM pacna
.u;aM. O.u;HaKO ecrsaanescra, qTO naaõonee .u;onrO)i(HBYI..I.J;He H3 HHX npOHBHT

CH B aane Y3KHX MynbTHKBapKOBhIX pe30HaHCOB B COOTBeTCTBYIOI..I.J;HX 

cnercrpax HHBapHaHTHhlx Macc. B 3TOM cxrsrcne O)l(H.u;aeTCH, xro MynbTH

xaaptcoasre COCTOHHHH "C orpanarerrsaoá CTpaHHOCTblO 06pa3YlOT õonee 
Y3KHe pesoaaacsr, qeM necrpanasre. 3TH aanexorsr CBH3aHhI c cPOpMOH UBe

TOMarHHTHOrO B3aHMo.u;eHCTBHH, MOTHBHpOBaHHoro KXll, xoropoe HC

nonssyerca B Mo.u;~nHx MelllKOB. UBeTOMarHHTHoe B3aHMo.u.eHCTBHe no
- "I CTHraeT MaKcHMYMa WlH npencranneaaa MHHHMaJIbHOH pa3MepHOCTH no 

I apor-rarar-r npa nyneaor-r nonHOM Cnill-le. OnTHMYM COOTBeTCTByeT S - aorr

I HOBOMY .u;H6apHOHY, CHHrnernOMY H no apOMaTY H no uaery, COCTaBa 

u2 d 28 2 , cTa6HnbHOrO K 6hICTphIM pacnanaxr. 
CTa6HnbHhIH naõapaoa, H - .u;HrHnepOH, nnepasre 6hID npencxasaa 

ll)i(acPcPe (11 c MH = 2150 M3B/c 2, qTO H~e HaHHH3111ero nopora nna 
6hICTphIX pacnanoa, 2M A • , 

Pacuerst rpyrmsr ne-Caapra /2,3/ npaaerra K Macce 2164 M3B/c 2 , 

qTO onHTb-TaKH MeHbllle 2 MA. 
LJ:)l(acPcPe H JIoy /4/ nOKa3aJIH, qTO Macca anpoaa, M(P), BhlqHCneH

HaR B Mo.u;enH MelllKOB ("npHMHTHBhI" no HX TepMHHOnorHH), ae COOT

BeTCTBY~T nornocy S -MaTpHUbI, HO HBnHeTCH nomocoxr P -MaTpHUbI. Ha
õrnonaeraaa Macca (B 06Jl.1,eM cnyqae KOMnneKCHaH) MO)i(eT 6hITb ncrryse
aa, ecrm CBH3aTb npHMHTHB c HMelOI.I.UiMHCH peaJIbHhIMH HnH anpryansm,r
MH xananasra pacnanoa. 

Oueaxa MaCChI npHMHTHBa M(P) }J.nH craôansnoro .u;H6apHOHa aaor

na npeasnuaer 2M" A /5/. YqeT nonp~OK na nHOHHoe oõrraxo /6/ HnH .u;BH

»ceane uearpa Macc / 7 / rarose npaaonar K nOBhIllleHHIO M~) H .u;IDKer 
K npeasnuemno nazi noporosr .2M A11&if;a.... 'RifK'tB'H3L e umumrMH AA, EN,

lItruiiie-HHbj~\ HHCMP" 
tUl'tJHkil ~H:u:,:.aOmHJ31 1 



I,2, (;OrJIaCHO Kep6HKOBY 181 , CHH)KaeT M~P) na ÔM I:> (150-200) M3B/c: 

ECJIH M(~) npeaocxoznrr 2MA, Ô M yõsrsaer, ocrasaacs nOJIOI!CHTeJlbHhIM 

,lJ,0 Tex nop, rrorca M [)< 2M:L/8:He,naBHO 6hlJ10 nOKa3aHo/9~tlTOyuer CBH

3M C KaHaJIaMH AA, EN,2~. no Kep6HKOBY 181 npaaoznrr I( cTa611nhHOMY 

,nH6apHOHY B KIDK,nOM H3 ynoMHHYThIX CJIYlIaeB 11-7/ . 

COrJIaCHO IIO/,Kor,na IIHCJIO apOMaTOB paBHO fi! = 4, TO ,nonYCKaeTCH 

CYllI,eCTBOBanHe znsazmarn meCTH cTa6HJIbHhIX ,nH6apI10HOB, . eCJIM, KaK sa
MellalOT aBTOphI, MO,lJ.eJIh xreuncoa rrparaeaar-ra K OllapOBaHHhIM MYJIbTH

KBapKOBhIM CHCTeMaM. 

POCT 3HeprHH CBH3H H3-3a nOBhIllIeHWI CHMMeTpl1H npOCJIe/KHBaeTCH (l I. 
TaK/Ke H B zrpyrax MO,lJ.eJIHX. Banaxaanpaa.a ztp, /111 nOKa3aJIH, 111'0 B KH

paJIbHOH COJII1TOHHOH MO,lJ.ellH c TpeMH H 60JIee apOMaTaMH B03HHKalOT TO

nOJIOrHlIeCKHe B036Y/K,neHHH, xoropsre MorYT 6hITb HHTepnpeTHpOBaHhI 

KaK ,lJ.H6apHOHHhIe COCTOHHHH. KBaHTOBble IIHCJIa 3THX peuieaaã COOTBeTCT

BYIOT rneCTHKBapKOBbIM COCTOHHHHM, HaH,neHHhIM ,U/Ka<l><l>e B KBapI<:OBOH 

MO,lJ.eJIH. ,UJIH B = 2 MO)KHO nocrponrs cTa6HJIbHhIe HnH MeTaCTa6HJIbHhle 

cornrroansre pemeaaa. 
XOT~ COJIHTOHHaH TeopHH He B COCTOHHHH BocnpoH3BecTH cneKTp 

Macc H3BeCTHhIX anponon c TOIlHOCTblO, npacyuteü MO,lJ.eJIRM vrerurcoa, 
npezmorraraerca, 111'0 Macca H -,lJ.H6apHOHa ace xce MQ)I<eT 6bITb onenena no
CTaTOIlHO pa3YMHo. Macca H-,lJ.H6apHOHa, npencxaaaaaaa MO,lJ.eJIHMH 'nma 
crcapvronoà, HaxO,lJ.HTCH B npenenax (1,5-2,2) f3B/c 2 112· 15Mir) = ~ 
T .e. H craõnnea K 6hICTphIM pacnanasr. . 

Cor-rracno XpHnnOBHIIY H IIlypHKY 116/, HepaBeHCTBO MH < 2Mn .rne 
Mn - Macca HeHTpoHa, HCKnlOlIaeTCH craõnnsnocrsto 06hIlJHhIX anep, eCJIH 

rorn.xo MH ne JIeiKHT B rtpeztenax aaepraa CB1I311 ~BYX HYKJIOHOB, 

r.e. OKOJIO 10 M3B/c 2. TaKHM 06Pa30M, 2 Mn I<ajICeTCH pa3YMHhIM HHJI(

HHI'VI npenerror-i M •
H 

Borrsnree aaaxeaae zrna HH:lKllerO npenerra M li crrenyer 113 <PH3HKH: 

,lJ.BOHHhIX r anepanep. Haõrnozteaae zmyx B03MOiI<HhIX ,U,BOHHhIX r anep
aztep 117, 181 6hlJIO I1CnOnb30Ba.n0 B xaxecrae apryraeara rtporaa cyutecr
BOBaHHH H. Kep6HKoB 181 nOKa3aJI, 111'0 ecna r-racca H Ha.HeCKOJIbKO ne
CRTKOB M3B/c 2 HHJKe 2MA' TO BpeMH JI(H3HH naoãnoro ranepanpa no 01'

nomeamo K pacnany 
6AAHe -. H + a (1) 

nopaznca (10-18_10-20 ) C. TOJIbKO B roracrrysae, ecna Macca H HaxO,nHT

CH B we,lJ.enax 2219 M3B/c 2 s MH s 2M A, aaõrnoneaaste BpeMH /KH3Hl1 

(10 -1 c) li MO,lJ.hI pacnana ,lJ.BOHHhIX rnnepanep ae HBJlRIOTCH HeCOBMeCnt

MhIMll C anbTepHaTIIBHOH MO,lJ.OH (1). 
He,lJ.aBHO MaI<:KeH3H H TaI<:ep/191 C rror-roursro KXn-paClleTOB na pe

nrerrce npmunn K necraõarn.noxry H: M H > 2Mi\.O~HaKo OHH ne CIIHTalOT 

TaI<OI1 peaym.rar Ha.u.e)KHhIM H YTBep/K,lJ.aIOT, 111'0 ,lJ.JIH BbIHCHeHHH aonpoca 

He06xo,lJ.HMa ente 60JIbllIaH paõora. XOTH apryreem-sr B rrOJIb3Y cTa6HnbHO

ro ,lJ.H6apHOHa, nO-BH,lJ,HMOMY, H nepeaeunmaror, reoperaxecxaa CHTyau;IDI 

ace ente ocraérca nporanopevanoã. 

2 

OlleBH,nHO, 111'0 3KcnepHMeHTaJIbHOe 06HapY/KeHl1e cTa6HJIbHOrO ,lJ.H

õapaoaa H HMeeT pemarornee aaaxeaae rtna nceü KOHIJ;enlU'lH UBeTHblX 

KBapKOB H KX,U, XOTH 6hI nOTOMY, ,111'0 nOTeHIJ;HaJIbHbIe MO,lJ.eJIH necno
C06HhI rrpezicrcaaars CYllI,eCTBOBaHHH cTa6HJIbHOrO Mym,TI1KBapKOBoro 

COCTOHHI1H. O,lJ.HOrO aroro MOTHBa 6hIJIO 6bI ,lJ.OCTaTOIlHO, IIT06hI HHHU,HH

poaars aarencaamae nOHCI<:H ,lJ.H6apHoHa. 

Hnrepec K cTa6HnbHoMY ,lJ.H6apHoHY eme fionee YCHITHnCH 6JIarO~apH 

He,lJ.aBHHM pa60TaM 120,211, B KOTOphIX npOBo,lJ.HTCH MhICJIb O TOM, 111'0 

HCTI1HHhIM OCHOBHbIM COCTOHHHeM CHJIhHbIX B3aHMO,lJ.eHCTBHH HBJIHeTCH 

ae oõsrsaoe anepaoe nemecrno, a "CTpaHHaH MaTepIDI", B KOTOPOH IIHCJIO 

crpaaasrx KBapKOB npH6JII13HTeJIbHO paBHO ero 6apHOHHOMY qHCJIY. 

B 3TOM KOHTeKCTe H-tIaCTHua MOjKeT nonpocry OKa3aTbCH ner-taãureã 
H3 cexreãcrna a.u.pOHOB c ISI::: B. KpOMe Toro, CTpaHHOe BellI,eCTBO, ec

JIH OHO ,ne~CTBHTeJIbHO CYllI,eCTByeT, ,lJ.OJI/KHO rroaneus aa C060H HHTpHrylO

unre KOCMonorHlIecKHe, na H ne TOJIbKO I<:OCMOJIOrHqeCKl1e nOCJIe,lJ.CTBllil. 

3a,lJ.aBlllHCb uerrsro BbIHCHHTb pOJIb õapaonaoro QHCJIa B, CTpaHHOCTH 

S H rnnepaapana Y B CHJIbHhIX B3a11MO,lJ.eHCTBHHX, MbI HCCJIe,lJ.OBaJIH 

crrercrpsr HHBapHaHTHbIX r-racc coporca JJ;eBHTH a,lJ.pOHHhIX CHCTeM, napsnpya 
Y, B, S B npenenax: O .s; B ::;; 6, -2 s S ~ 1., O ~ Y ~ 6. Oxasarrocs, 111'0 

peaonancnsre nHKH npOHBJImOTCH TOJIbKO B cnercrpax wracc CHCTeM c Y ~ 1. 
B 06JIaCTH 3K30THlIeCKHX pe30H8.HCOB 06HapY:lfCe1:l0 no TpH rcaarmztara 
B Q 6 - Ap - H Q4 Q1 - A11 11 -COCTOHHHH, a TaK/Ke no O,lJ.HOMY B Q 6_ Ap 11, 

AA H Q 9 _ AAp/22.2~1 ITOMHH, 111'0 HHBapHaHTHbIe MaCCbI OTHOCHTCH 

K CB060,nHbIM CHCTeMaM, BCIO 3TY COBOKYnHOCTh rpaxron MO/KHO OXBa

THTb npa nOMOll~H npaanna orõopa: "T'anepaapan CB060,lJ.HbIX a.npOHOB 

(BKJIIOQaH MYJIbTHKBapKOBbIe) ne MO/KeT npeBOCXO,lJ.HTb e~HHHUhr: Y:s: 1. 
B03MO/KH0, 111'0 31'0 npanano - npOHBJIeHHe HeH3BeCTHOrO paaee npHHQH

na CHMMeTpHH. 3,neCb Y = B + 8 + C + b , ITOCKOJIbKY 3K30THlIeCKHe 

pesoaaacsr, KaK npaBHJIO, Y3KHe H y,nOBJIeTBopHJOT npaBHJIY orõopa, 

MO:lf<HO, sepoarno, O/KH,u.aTb, IITO cra6HJIbHOCTb CHCTeMbI norrsota noapac
.rara c y6bIBaHHeM r anepaapana BIUIOTb no 06pa30BaHI1H CBH3aHHhIX 

MYJIbTHI<:BapKOBbIX COCTOHHHH. 3KcnepHMeHTaJIbHO aroro MO/KHO ,lJ.OCTHlIb, 

ecJIH pacurapnrs accoprar-iear apOMaTOB fi r nYTeM B I<:J1JOQeHHH KBapKOB 

C MHHHMaJIbHhIM I'Hnep3apH,lJ.OM - 2/3, r.e. S-, c-, b -KBapKoB, IDIH ny
TeM 060raru;eHHH CO,lJ.ep/KaHHH CHCTeMhI KBapKaMH onaoro H3 3THX cop-
TOB, HanpHMep, S - KBapKaMH. 

nOCJIe,lJ.HHH cnocoõ ocoõeano axryarrea B 06JIaCTH 3HeprHH,lJ.0 10 r3B. 

Ilpenaaparensmaá pe3YJIbTaT 6hlJ1 ony6JIHKOBaH panee 1291 . 

2.3KCfIEPI1MEHT 

KaK Y/Ke ynoMHHaJIOCb, B03MO/KH0, HHiKI-lHH npenen MaCChI H -.D.H6a

pnoaa 60JIee HJIH MeHee XOpOIllO 060CHOBaH. 31'0 3HaIlHT, 111'0 He06xo.D.HMO 

HCCJIe,lJ.OBaTb BCIO 06JIaCTb Macc MH > 2M n. 06CTOHTeJIbHbIe 0630phI cno

C060B 06pa30BaHIDI JJ.H6apHoHoB H co CTpaHHOCTbIO S = -; MO)f(HO HaHTH 

'3 



I 

jI 
Y ,Uayepa /9/ 11 <1>paHKnl1Ha /30/. Crrenyer ynoMHHYTb euie 06 O,IlHOM rrpen
nO)KeHI1I1/3 1 / . OHO OCHOBaHO na nOI1CKe H no MOAe Me,IlJIeHHOrO pacnana 
H ~ I- + p, 

Msr penrana I1CKaTb H -tIaCTI1IJ;y c nOMOIIJ;hIO nponaaoaoã rryssrpsxo
aoü xasrepsr, T.K. OHa n03BonHeT accnenoaars: 1) oõnacrs M H > 2M A , 
nYTeM 113ytIeHI1H cnexrpon I1HBapl1aHTHblX Macc AA; 2) 06JIaCTb ML - <MH< 
< 2MA no MeAneHHOMY pacnany H ~ L - + P; 3) cnnsasre BlaRMo
AeiicTBI1H H B H,u,epHOM BeIIJ;eCTBe nYTeM I1AeHTI1<:pI1KaIJ;1111 peal<:IJ;1111 KOH
BepC1111 HN ~ YYN. 
Hasero noxa Hel13BeCTHO o MeXaHI13Me pO)K)J;eHI1H H-Al1rl1nepOHa .. Onnoã 
113 B~HbIX npanaa HeYAatIl1 AeTeKTl1pOBaHl1H ero B PP'-B3aI1MOAeifcTBI1
HX /32/ Morna 6blTh HI13KaJI aneprna - B6nl1311 nopora pO)K)J;eHI1H B pp -B3a
I1MOAeifcTBI1HX, npa rcoropoü BenCH 3KCnepI1MeHT. 3TO 06CTOHTenhCTBO 
MO)KeT 6blTh npeononeao nyrera: a) YBenl1tIeHI1H ar-mynsca nepna-nnax 
npOTOHOB; 6) npl1MeHeHI1H anepnsrx MI1111eHeif; B) npl1MeHeHHH anep
CHapH,Il;OB 11 HAep-MI1111eHeif; r) ecrs aexoropsre nanexcrsr na TO, tITO YAa
CTCH I1AeHTl1(tmIJ;l1pOBaTh peaxuaro .pO)K)J;eHI1H H. I1cnOnb30BaHHYIO K3p
porror-r '11 Ap. /32/. 'HaKOHeIJ;, nY3blphKOBaJI rcaxrepa 060CHOBaHHO sacny
)KHBaeT Ha3BáHI1H 477 -nerexropa 11 aA3KBaTHa sanase nOI1CKa H B 06nacTI1 
npOMe)KYTOtIHbIX aaeprnà. Bce 3TI1 Mepbl BHYlllaIDT Ha)J;e)K)J;y aa yaermse
HHe lllaHCOB 06pa30BaHI1H H: 1) B nparasrx B3aRMOAeHCTBI1HX acex BTO
pasnsrx tIaCTI1IJ; c OTpl1IJ;aTenhHoH CTpaHHOCThlO co CBH3aHHhIMI1 B TOM xce 
anpe HYKnOHaMI1, AI1- 11 MynhTI16apl1pHHblMI1 <pnYKTOHaMH. BbIXO,lJ,bl 3TI1X 
BTOPfitIHblX tIaCTI1IJ; paCTYT KaK c pOCTOM ar-myrrsca nepBMtIHbIX npOTOHOB, 
TaK 11 c nparaeaenaera anepasrx MI1111eHeif; 2) BO B3aH:MO,lJ,eHCTBI1HX npo
TOlIOB c H,lJ,~pHbIMI1 <PnYKToHaMI1; . 3) BO B3aHMo,neHcTBHHx peJlHTI1BI1CT
CKfiX anep c HAepHblMI1 MI1111eHHMI1. 

Bd acnorraenae (XOTH 6bl tIaCTl1tIHOro) 3TI1X Ha,lJ,e:>I<')J;, 2-MeTpOBaJI 
nponaaoaaa xar-repa OHHH 61?ma oõnyseaa: a) B nysrce penHTI1BI1CTCKI1X 
110HOB 12C c I1MnynbcoM 50,4 r3B/c (4,2 r3B/c aa HYI<:JIOH); 6) npOTO
HaMI1 MaKCI1MaJIhHOrO ar-rrrynsca na ,lJ,y6HeHcKoM CMHXpO<Pa30TpoHe. 
CHHMKI1 npOCMaTpl1BaJIl1Ch na npenvrer nOI1CKa V o·pacna.n:oB, CBH3aHHbIX 
c B3aI1MO,lJ,eifcTBl1eM nepBWIHbIX npOTOHOB I1JII1 BTOpHtlHhIX sapaaceaasrx 
11 HeihpaJIhHblX tIaCTI1IJ; c HApaMI1 BO,lJ,OpOAa, yrrrepona H TaHTaJIa (MI1111eHh, 
COCTOHIIJ;aH , B 3aBI1CI1MOCTI1 OT o6nyq:eHI1H,113 1-3 nnaCTHHOK 181Ta. no
MeIIJ;aJIaCh B aaxansaoã tIaCTI1 rcar-repsr) . 

Ü6MepHJll1Ch ace TpeKI1 ~l?e3,IJ,bI, aCCOI.J;HHpOBOHHOH V o-tIaCTI1I.J;bI 
11 'e+e,- -nap KOHBepTl1pOBaBllll1X .y -I<BaHTOB, eCJII1 raxoasie I1Menl1Ch. 
Meronsr H,neHTI1<pI1KaIJ;1111 V 0_ 11 3apH)KeHHbIX tIaCTI1IJ; npaseneasi B /331. 

3,lJ,eCh cnenyer ynoMHHYTh, tITO Ka:>IC,lJ,hlH V°-pacnan rrpoaepanca na KO-,A-, 
Ã-,H-rmIOTe3bI.llpe,lJ,BapI1TenhHaJI BepXHHH rpaaaua ,lJ,JIH "xopourax" KO-, 
A- Ã,H ~rl1nOTe3 õsina npaarrra paBHOH X ~ (Um) = 20,0. 

CYMMapHoe pacnpenenenae X 2, nonyueanoe B 3TOM 3KCnepl1MeHTe 
AJlH npaaart.rx A- 11 KO-rl1nOTe3, (pHC. 1), o6pa6aThIBaJIOCh Cne,lJ,YIOIIJ;HM 
06pa30M'. Ilpezcne acero, MaclllTabHblH MHQ)KHTeJIh õsm 3a<pHKcHpOBaH' 
3Ha4eHHeM a '= ' 1, a tIl1cno creneaeü CBo6o,lJ,hI npaaaro paBHblM n D = 3. 
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PRC. 1, rRCTorpaMMa x2 -paçnpeAeneHRH AnH KHHeMaTHlJeCKHX 

<pRTOB A- R K Q[,RnOTe3 (nOHCHeHRH B TeKCTe) . 

Hal1nytIllll1M 06pa30M nO,lJ,06paHHaH rI1CTOrpaMMa. X; nonysena npa 
X i2 = 7,198 H rroxasaaa na pnc.I KpeCTHKaMI1. ,Ilanee asmonaena eIIJ;e 

O,lJ,Ha annpOKCI1MaIJ;HH rHcTorpaMMhl co cBo6o)J.HblMI1 naparaerparaa a H lln· 
Hannymuue nO,lJ,OrHaHHble napasrerpsr OKa3aJIHCh paBHbIMH a == 1,0109 ! 
± 0,0960 H n = 2,9648 ± 0,2345 npn X~ = 6,838. CooTBeTcTBYlOl.I.J;aH

D
rHcTorpaMMa rro rcaaana na pac.I KpY)KOtlKaMH. TaI<:l1M 06pa30M, B 3TOM 
arccneparaerrre npn OIJ;eHKe BepoHTHocTeif )J.BYXtIaCTHtIHbIX pacnanon MO)K

o
HO nonssoaarsca TeOpeTHtIeCKI1M X 3-pacnpe,lJ,eneHHeM, ae BBOM KaKHX

nH60 nonpasox. 
Cpe,lJ,HHe 3HatIeHHH '113MepeHHblX Macc OTo6paHHbIX TaKI1M 06pa30~ 

A- H KO-tIaCTHIJ; OKa3aJII1Ch paBHblMH MKo== (498,65 ± 1,72) M3B/c 
2 

11 M AO = (1115,87 ± 0,41) M3B/c2 npa CTaH,lJ,apTHblx OTKJ10HeHl1HX 
SK = 21,91 H S A = 7,76 M3B/c COOTBeTCTBeHHO, B xopouiewr corrtacaao 

C Ta6nHtlHhIMH 3HatIeHI1HMI1. 

2.1. nOI1Cl<: B 06nacTH nsnue nopora M H > 2MA 

MbI npacryrrana K nOI1CI<y H -tIaCTHIJ;bl B 1978 rony, I1CnOnh30BaB 
nrm sroro 69' K cPoTorpa<pH:H 2-MeTpoBoM nponanoaoá xasrepu, o6nyqeH
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HOH B rryxrce HOHOB 12 C c HMnYJIbCOM 4,~ r3B/c aa HYI<:JIOH. He ynanocs 

HaHTH HH onaoro AAc06bITIDI. TaKI1M 06Pa30M, Ha,nen\Jlbl xa penHTHBHcT
CKHe CTonKHOBeHIDI 12Cp. 12 C,,12C. 12 C 181Ta B rcaxecrse 06HnbHhlX HC

TO~HKOB CTpaHHhlX qaCTHU, B oCo6eHHOCTH C06hlTHH C ABYMH H 60nee 

A-rHnepOHaMH, ne ortpaanarnrcs. BepXHHH npenen AnH pOII\,IJ;eHIDI .AA-d06hl

nm B 3TOM 3KCnepHMeHTe OueHHBaeTCH na 90%-HOM nOBepHTenbHOM ypoa
ne B 1 MK6. 
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2.2.31,2. 2381,2 2531,2 2681,2 2.831,2 2981,2 M"" (M3B/e2) 

PHC. 2. Cnercrp aaaapaarrrasrx Mace 1\A"3 fi 12c " rr- 12c- B3aHMo,neHcT
BHH npn 7,0" 4,0 r3B/c, g AA nec i oro cofisrrna (noacaeaaa B .rexcre) . 

i 

6 

,UnH nocnenyrourero Ba)K}{O KpaTKO HanOMHHTh zraa H3 namax paHHHX 

pe3ynbTaTOB. 

Cerananuars H COpOK AA -C06hITHH 6hInH HaiíneHhl B 71- H HeiiTpoH

nponanoasrx B3aHMoneHCTBHHX npa p 1T- = 4,0 H <Pn> = 7,0 r3B/c COOT

BeTCTBeHHO. CYMMapHhH1 cnexrp HHBapHaHTHhlX Macc AA nOKa3aH na 
pac.Z racrorpavrr-roã H3 cnnoumsrx nHHHH. Ilpn Macce 2365 M3B/c 2 na
õrnonaerca nHK. Ilpaaenensr TaK)f(e zme npenensasre aepcaa B03MO)f(HOrO 

<poHa. Ilonóraa rncrorpavrraa '(TOqetIHaR nHHHH) aaoõpaxcaer pacnpenerre
HHe <pa30Bhlx 06'beMOB nnH peaKUHH = 

/1 n + 12c -+ A + A + K + K + mp + f 71 + :A, 
l' m.f=O,1.2•.••• 6. (2) 

71 - + 12 C -+ A + A + K + K + mp + e71 + ~ =~ A , 

<I>oH,HaH60nee "onacnsrã" nrra nHKa, - cYMMapHoe pacnpeneneaae epa30BhIX 

06'beMOB peaKUHH 

n + N -+ A + A + K + K + e71; f = 0.1.2•..•.• 6 • (3) 

Ilonoõnoe pacnpezienenae ztnn peaKUHH,HHnyuHpOBaHHhIX rraonavnr, Y)f(e, 
ero "onacnsrü" npaasrá xpaã CnBHHYT BneBO cansnee, qe'M (3). <t>OH 01' 

BHYTpHH,IJ,epHOrO xacxazia nortornã /25/ H ue MO)f(eT HMHTHpOBaTh nHK. 

3TH zma aana epOHa ae norcasaasr na pHC. 2. 
Ilonroaxa cnexrpa Macc CYMMOH normoro epOHa H 6peHT-.BHrHepOB

escoro AA-pe30HaHCa npanerra K crrenyiounrr-r rtapavrerpaja: 

M
A A 

= (2365,3 ± 9,6) M3B/c 2 (4) 

r
A

1\= (47,2 ± 15,1) M3B/c 2 • (5) 

CeqeHHH pO)K)1,eHIUI 1\1\ -pe30HaHCa B n 12C -' H 71 -12c -B3aHMOneHCT

BHHX npn 7,0 H 4,0 r3B/c oueHHBaIOTCH B 24,2 ± 7',0 H 10,0 ± 4,0 MK6 

H na anpo yrnepona cooraercraeano. 3HaqHMOCTh 

(4,2 ± 1,4) CTaHnapTHhlMH OTKJIOHeHIUlMH. 

K03<P<PHUHeHT aCHMMeTpHH 

a = ~r.=A_ 
F + B 

H CpenHHH nonHpH33.UHH 

f3 = P - E
P+E" 

B npenenax norpeuraocreã COBMeCTHMhl C ayner-r. 

mnca orrpenenaerca 

(6) 

(7) 

3nech F H B - xacna A -rHnepOHOB, Hcnyrn;eHHI.IX anepen H Ha3a,IJ, 

B CHCTeMe nOKOH AA cooraercraeáao;A P H E - qHCna A-rHnepOHOB, 

Hcnyrn;e~blx B rronapaoü (I cos e LVM.I > 0,5) H 3KBaTOpHaJIbHOH 

( 1 coa ()4. M. I < 0,5) 30Hax CHCTeMbl nOKOH AA. Bancao OTMeTHTh, qTO 

B03MO)f(HOCTh HMHT3.UHH mnca KHHeMaTHtleCKHMH OTpIDKeHHHMH a) Ap -pe
30HaHCQB H 6) AApillIKa (BKfla,IJ, ero B cnexrp Macc 1\1\ nOKa3aH na pHc.2 
saurrpaxoaaaaoã rHcTorpaMMoH) - HCKJIlOqeHa /23-25/ . 

OpeP.I10naraeTCH, qTO IIHK A1\ =2365 M3B/c 2 HBnHeTCH rcaananarosr 
B npencrcasaaasrã pe30HaRC D (0,2 + ,2414) /2,3/. Msr rronaraera, q1'O Be

pOHTHee scero 31-01' pe30HaHC oõpaayerca BO BHYTpIDIne{JílhIX ranepoa-. 
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HYKnOHHhIX B3aliMO,ll;eHCTBHHX YN ~ AA(TT, K), Y"",2,:L,A.TIoclcOnbKY 3TH 
npoueccer, aa HCKJllOqeHHeM EN ~ AA, HBnHIOTCH 3Hp;03HepreTlfqeCI(HMH, 
MO:>KHO rroxasart., qTO nparaeaeane 6hICTphIX, H, B OC06eHHOCTH, TH:>KelIbIX 
CHapH,ll;OB H lIerKHX (ne raacerree 12 C) MHIlleHeH 61IarOnpHHTcTByeT oõpa
30BaHHIO BHYTPH anpa 6hICTphIX rHnepOHOB, a 3HaqHT, H 6hICTphIX pe30HaH
COB, rcoropsre ycneaaror nOKHHYTb H,ll;pO H pacnacrsca BHe ero. B 3TOM 
(H B aauresr) ClIYQae pe30Ha,HC npOHBlIHeTCH B cneicrpe HHBapmlHTHhIX 
vracc AA. B npOTHBOnOlIO:>KHOCTb 3TOMY, OllHTb-TaKH MO:>KHO norcasart., 
tITO HCnOlIb30BaHHe K -Me30HHhIX nYQKOB, ztaace ~6hICTphIX, H TH:>KelIhIX 
MHIlleHeH,Br H pt / 34 • 35~ CY:>KaeT cnexrp BHYTpHH,ll;epHhIX peaICI.J;HH, na
IOIIJ;HX nxrran B 06pa30BaHHe rHnepOHOB, H npHBO,ll;HT K 06pa30BaHHIO Me,ll;-
lIeHHhIX rHnepOHOB H· pe30HaHCOB, 601IbUlaH tIaCTb KOTOphIX ne ycrrenaer 
nOKHH'yTb TH:>KelIOe, r.e. 'npOTH:>KeHHOe anpo, H pacnanaerca B ero npene
rrax. BepOHTHOCTb BHYTpHH,ll;epHhIX B3aHMO,ll;eHCTBHH no KpaHHeH Mepe ozi
aoro pacnanaoro A -rarrepoaa ,lJ,OCTa:rOQHO BelIHKa ,ll;lIH nOlIHOrO pa3MhITHH 
nnrca B cneicrpe HHBapHaHTHhIX vracc AJ';.. • 

L~t,.. 

40 M~~I. ç

20 

M,\/\p:: 3568,3 'Y=j, 1=t 
15 l 

10 

5 

3f6~5 256915 , 2169,S '2969,S 3169,5 3~69,5 3569;5 3169,5 3969,5 
Mflflp (M3B/c ) 

PHC. 3. Cnexrp HHBapmUITHblx Macc AAppaUITpHXOBaHHaR r-acrorpasnea 
COAepJKHT C06blTHfl H3 AA-mn<a ~pH- 2365 M3B/c 2 (noacaeaaa B rerccre), 

8 

,i 

TIHTb,ll;eCHT C06hITHH H3 CTaTHCTHKH AA xpovre nHOHOB H KaOHOB, CO
nepscar TaK:>Ke OT O,ll;HOrO zro qeThlpex rrporoaoa, 06Pa3YH acero 7.9 K()M6H
HaI.J;HH. Cnercrp HHBapHaHTHhIX vracc AApnOKa3aH na pnc.S. 3aIllTpHXOBaH
HaH rncror-paxeaa nocrpoena H3 C06hITHÍ% B 061IaCTH naxa 2365 M3B/c 2 .. 
OKOHQaTelIhHhIH cnexrp nocne BhlqHTaHHH 3THX C06hITHH nOKa3aH B npa
BOH nOlIOBHHe pac.S, Haõmoztaerca mnc npn Macce 3568,3 M3B/c

2 
c ma

pHHOH r < 60 M3B/c2• MhI paccraarpnaaera 3TOT nHK KaK YKa3aHHe aa 
B03MO:>KHhIH TpH6apHOHHhIH pe30HaHC AAp. Ero Macca oseas 61Iii3Ka 
K Macce npencxaaanaoro rpaõapaoasoro pe30HaHCa c MaccoH 3570 c KBaH-

TOBhIMH QHClIaMH J P= ~_ T • CeQeHHe 06pa30BaHHH o:u;eHHBaeTCH B a =
 
)1....
 

(16,1 ± 5,2) MK6 na artpo yrrrepozra /25/. 

2.2 TIOHCK B 06nacTH Macc HH:>Ke rropora 2MA 

061IaCTb Macc M~ _ < M < 2MA accnenyerca rryrewt nOHCKa Me,ll;
H

lIeHHOH MO)J.hI pacnana P H -+ ~ - + p -. 
Ha <t>oTorpalf>HHx 2-MeTpoBoH npOnaHOBOH xaseepsr, 06

JlyqeHHOH nyqKOM HOHOB 12C c HMnYlIhCOM 4 J2 r3B/c na HYKJIOH, ne 06
HapY:>KeHO HH onnoro nonoõaoro C06hITHH. BepxHHH npenen CeqeHHH 06
pa30BaHHH H na 90%-HOM ,n;oBepHTelIhHOM ypOBH~ paaen 1 MK6. 

'/~' 
../"", 

/,/~ 
~_/./. . -- -~_ ..-:=--------~_.~_._--,--~---,--

..-••---.-------_•.- -0- _ r _ 

-_..

PHC. 4.11Be crepeonpoexnaa KaH,IJ,H,IJ,aTa B cTa6HnLHble naõapaoasi, 
pacna.n.alOIIJ;erOCH no MO,IJ,e H ~. I, - + p • • 

~----'_.__._~-_._---------
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Taõnuua 1 

..,'-t ci.... .J. 
YrJIbl lL(f, Pv» , cP (x.., S) , nonepexnsre HMnyJlbC~1 PJ:

H P ~ (M3B/C) , yrorr pasnera t/J, paCCTORHHe f (CM) 

MeJK,IJ;Y BepIllHHaMH pOJK,IJ;eHHRH pacnana vo, ycpemremrsre 
no ,neBRTH H3MepeHHRM. a - norpeumocrs cpeznrero, 
S - CTaH,napTHOe OTKJIOHeHHe 

11 , <P P~- p.J. 
p t/J f 

03027'52"10'50" 03'42" 115,8 113,8 7,314 
a 02'08" 03'54'" 2,1 1,0 35" 0,005 

S 06'24" 11'41" 6,4 3,0 1 '46" 0,016 

<I>oTorpaqmH 55-cM npOnaHOBOH nY3blpbKOBOH xasrepsr, '06J1yqeH

HOH orpanarensasn-ra nHOHaMH H HeifrpoHaMH npa 4,0 H 7,0 r3B/c COOT

sercraeaao, ae npocsrarpaaanacs aa npensrer nOHCKa 3TOH MO,nbl pacnana. 
Mezcny TeM 350 K rpororparpaá 2-M npOnaHOBOH xar-repsr, 06J1Y'leH

HOH nporoaaxra c HMnYJlbCOM 'lO r3B/c, B HaCTORIUee BpeMR npOCMaTpH

B8.IOTCR na npensrer nOHCKa pacnanoa nonoõaoã TOnOJlOrHH. 

CHcTeMaTH'IeCKaR H,neHTH<pHKauHR Y °- C06blTHH 6bIJIa aaxara B Mae 

1983 rona. C Tex nop OT6HpaJIHCb H 06pa6aTblBaJIHCb B03MO:>KHbte KaH,lI,H

,naTbl B H. O,nHH H3 HHX, HaH,neHHhIH na 40 K <poTorpa<pHRx B cearaõpe 
1983 rona, npencraanen snecs. <I>oTorpa<pHH ,nBYX CTepeOCKOnH'IeCKHX 

rrpoexnaá C06blTHR nOKa3aH~1 na pac.d, B TO'lKe, pacnOJlO:>KeHHOH aa pac
CTORHHH, paaaosr npasrepao 3/4 ,nJlHHbI xar-repsr, nepBH'IHbm nporon 06

opasyer ,nBYXJIY'IeBYIO saeany, c KOTOpOH acconaapyerca y - 'IaCTHua. 

06a .cnena saeansr npHHMJIe:>KaT nOJlO:>KHTeJlbHO 3apR:>KeHHb1M 'IaCTHUaM, 

npH'IeM CHJIbHO HOHH3HPYlOIUaR 'IaCTHua H,neHTH<plfUHPYeTCR KaK npOTOH. 

Y:>Ke nepnoe H3MepeHHe H npezraapa'rensnsrã aHaJIH3 sroro C06bITHR 

Ha,ne:>KHO OTBeprJlH KO-,A- H Ã-rlfnOTe3bI. Ycnex conYTCTBOBaJI H-rH

norese. ,1lnR HCKJIIO'IeHHR B03MO:>KHbIX CJlYtUÜlHblX	 OIlllf60K C06bITHe H3

MepRJIOCb MHoro paa HeCKOJlbKHMH oneparopaxra xa pa3HbIX H3MepHTeJIb

'HbIX npaõopax. 3Ha'leHHR aexoropsrx naparaerpoa, ycpenaeansrx no zte
BRTH JlY'lIllHM H3MepeHHRM, rrpaaeneasr B Ta6J1.1. Baxorsre 3aIq}lO'IeHHR 

CJI.e,nyIDT H3 3THX peaynsraroa. Onpenenasr e,nHHH'IHbIH BeKTOp f. aztons 

npRMOH, coe,nHHHIOIUeH TO'lKH B3aHMo,neHCTBHR H pacnana, H eAJlliH'IlIblH 

- BeKTOp S anorrs npoexuaa CYMMapHoro HMnYJlbCa r';'0= p_ + P+ aa 
o

nJI~CKClCTb pacnana y - 'IacT"W>I. Ih Ta6J1.1 cnenyer, 'ff0 KaK yrorr 

lL(f. Pvo),TaK.H yron c/J(f ,S) COBMeCTHMbl c HYJleM.Pa3HOCTH nonepes

HhIX HMnYJlbcoB Ô. = P.i - p 1 B xersrpex H3MepemUlX OKa3aJIHCb no

JI0:>Kl!.TeJIbHbIMH, a B nRTH - OTpHuaTeJlbHbIMH. OTMeTHM TaIOKe 6J1H30CTb 

P ; " P.J.+" MaJIOCTb CTa.HmlPTHbIX OTKJIOHeHHH S(P;) H S{P,t>. Bce 3TH 

rpaxropsr 3aCTaBJlRIOT ,nYMaTb, 'ITO Ha6J1IO,neIDIaR: Vo-'IaCTHua JI"60 nperep

neaaer ,nBYX'IaCTH'lHbIH pacnan, JlH60 TO, 'ff0 cYMMapHbIH aexrop "MnYJlb

ca acex aeãrpansnsrx 'IaCTHU pacnazta xorrrraaeapen BeKTOpy PV O HJI" non

,lO 

:>KeH õsrn, panea ayrno B rrpezrenax norpeumocreâ B CHCTeMe nOKOR VO
'IaCTHUbl. Hccnenoaanacs B03MO)KHOCTb HM"TRU"" C06blTHR <pOHOBbIMH 

npoueccawra B aane uenoxex O,nHO- H ,nBYXCTYneH'IaTbIX peaxuaã, Bb13BaH

HblX CHJlbHblMH B3aHMo,neHCTBHRMH (C ne 60Jlee O,nHOH aeárpamaoã 'I~C
THueH B KOHe'lHblX COCTORHHRX), a TaK:>Ke pacnanar-m, Bbl3BaHHblMH crraôsr-
MH B3aHMoAeHcTBHHMH. • 

2.2.1. PeaKUHH no KaHaJIaM CRJIbHblX B3aHMo,neHcTBHH 

I 
'lI 

3Ha'lHMble ranoreasr o 6blCTpbIX peaKUHRX, cnocoõnsrx HMHTHpoBaTb 

HaH,ZJ;eHHoe C06bITHe, ypOBHH 3Ha'lHMOCTH KHHeMaT"'IeCKHX nonroaox 
rrayxcrynerorarsrx peaKUHH H O:>KH,naeMble astxozrsr na 80 K rpo'rorparpaax 
npaaeneasr B Ta6J1.2. O:>KH,naeMble asrxonsr HMHTHPYIOIUHX C06blTHH one
HHBaJIHCb ABYMR crrocoõar-ra. Bo-nepasrx, namrsre 33 pa60T /36-411 6billH 

HCnOJlb30BaHbl AJIR Bbl'lHCJleHHR BblXOÃOB na npocwrorpenasrx rpororpa
<pHRX. BO-BTOpbIX, õsina nOJlY'IeHa He3aBHCHMaR ouemca BbIXO,nOB B par-r
xax Mo,neJlH o,nHO'laCTH'IHOrO 06MeHa /42/. B Ta6J1.2 npHBOAHTCR HaH60Jlb

uraa H3 ,nBYX oueaorc. 

Taõauua 2 
3Ha'lHMble zmyxcryneasarsre õsrcrpsre peaKUHH, cnocoõasre 
HMHTHpOBaTb Ha6J1IO,neHHoe C06bIT"e, ypOBHH 3Ha'lHMOCTH 

C.L. (%) HX KHHeMaTH'lecKHx nonronox H oacanaesrsre 
Bb~XO~~1 na 80 Kdiororpadiaax 

Ilepsaa crynens Bropaa CTYneHh C.L.	 O:>KH,naeMble BbIXO,nb1 

áa 80 K rpororparpa
RX 

pp -+ pn TT+ TTO	 nn -+ pn TT- 3,77 8,0' . ia ~5 
n 12C -+ pr 12C 3,77' 

An .., ApTT -:-, A -+ nTTo 1.0,00 
pp -+ pAK+TTO An -+ I- n w+' 9,86 2,0 • 10-6 

I A12C -+ I-TT+ 12C 2,76 

:J
 ,UnR ,naHHOrO C06bITHR' peaKUWI ~n'" ~- p B xasecrae BTOPO"" cTY


neaa acxrnouaerca 3aKoHoM COXpaHeHHR aaepraa-asmynsca. 

Y cneunroã oxasanacs ranoreaa o p0JK,IJ;eHHH H -naranepona aa BHYT

p"RAepHOM <PJIYKTOHe ,neifrepHeBoH MaCCM B peaxnaa pd .., HK+ K °p 
(x~ = 1,67, C.L.= 20,0%), npH'leM KO B KOHe'IHOM COCTORHHH pacnaztaerca 

naoo no Mo,ne KS -+ ".°TTo, JlH60 no O]J.HoH 83 MO,n ,nOJlrO:>KHBYIUero CO

CTORHIDI K~. K CO:>KaneHHIO BbIXO,n H He"3BeCTeH, HO crrenyer O:>KH,naTb, 

'ITO ÓH O'leHb "Man. Ilonsepxaew, 'lT0 " p0JK,IJ;eHHe H rpoaonsre npoueccsr 
B03MO:>KHbl na õonee MaCCHBHhIX, TpH6apHoHHbIX, TeTpa6ap80HHbIX H T.n. 
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TOM, acnynteaasna B TeneCHOM yrrre, Onl1CaHHOM OKOnO PKO -BeKTOpa 
S 

11 onpenenaer-ror-r nOrpelllHOCTHMI1 3KCnep11MeHTa, I1MeeM 

dr(K.S~ TT+17-·Y) Ir(K'S ~ 1T+ 1T-) = 1,7.10-8 • 

BhIXO,ll, K~~ 11+17 "v-pacnanoa na 80 K rpororparpuax MeHee 2 . 10 -5 . 
Ilonroarca KI1HeMaTI1KI1 pa,nl1aI..\110HHOro pacnana non C06hITHe OKa3a

rracs ycneumoá TonhKO )J,nH y-KBaHTa, I1cnYII..\eHHOrO naaan (X 2= 1,31, 
C.L.=25,O%). llnH runoressr O y-KBaHTe, acnyureaaowr nnepen X1=43,0. 

06paTI1MCH, HaKOHeI..\, K rnnoreae O ,ll,BYXqaCTl1qHOM pacnane 
H ~ 2: - + p. IhMepeHHhIe 11 nonor-aaaasre I1MnynbchI ztna 3TOH rnnoreasr, 
ycpenaeaasre no .D;eBHTI1 He3aBI1CI1MhIM 113MepeHI1HM, npaneneasr B Ta6nA. 
Pacnan I. - ~ n + 17- ne 06HapY)KI1BaeTCH na diororparpaa (pac.d) , Onnaxo 
BepoHTHoCTb BhI)KHTb ~ --rl1nepoHY c I1MnynbcoM 5073,9 M3B/c na nrnme 
rpexa 40,92 eM COCTaBnHeT 11,36%. 

r Cpenaee 3HaqeHI1e Hal1nYQWeH nO,ll,06paHHOH MaCChI MH= (2173,94± 
±1,32) M3B/c 2 I1MeeT MeCTO IlpI1 X~ , = 0,143 ±0,040; C.L.=0,931 na

ç;, mIn 
XO,ll,HTCH B corrtacaa c 113MepeHHbIM cpe)J.HI1M 3HaqeHI1eM (2172,82 ± 
± 15,47) M3B/c2 (Ta6n.5), paBHO KaK 11 c npe)J,cKa3aHHbIMI1 MaCCaMI1 nna 
H -narunepoaa: 2150 M3B/c2 111 11 2164 M3B/c 2 12,3/. BpeMH )KI13HI1 CO
6hITI1H COCTaBnHeT 0,668 . 10 -10 c, r.e, nopaznca ranepoaasrx nperaen 
)K113HI1. 31'0 TaK)Ke ae npOTI1BOpeQI1T npennorraraevror-ty BpeMeHI1 )K113HI1 
rl1nOTeTl1qeCKOrO H -naranepoaa 111 . 

Ta61LUija 5 
Hsr-repeaaaa 11 nonornaanaa MaCChI (M3B/c 2 ) 11 X ~ , 
ycpenaeansre no ,ll,eBHTI1 113MepeHHHM. a - rrorpeumocrs 
cpennero, S - craanapruoe orrcrroaeaae, C.L. (%) 

Macca MH x~ C.L. 

ltf3MepeHHaH Ilonornaaaaa 

a 

S 

2172.,82 ± 15,47 
1,80 0,52 

5,39 1,-57 

2173,94 
1,32 
3,96 

0,1432 
0,0398 
0,1194 

93,10 

Ecrm OTO~ecTBHTb Ha6nID)J,eHHoe C06bITI1e c H-,ll,l1rHnepOHoM, npa
~ - 11/HHB TeM caMhIM OTHOCI1TenbHYlO BepOHTHOCTb MO,ll,bI pacnana H ~ ~ +p
 

TO C YQeTOM 3<}J<}JeKTI1BHOCTeH npOCMOTpa, H3MepeHWl H nerexrapoeanaa
 
rpopsransao BhIQI1CneHHoe ceueane pmK,lJ.eHI1H H OI..\eHI1BaeTCH B 40 H6
 
BO B~aI1MO,ll,eHCTBI1HX nporoa-nponan npa 10 r3B/c. 3aMeTI1M, Q1'O npen

saparensaaa OI..\eHKa CeQeHWl COC1'aBnHna 83 H6 129/. Ha nocnenyiourax
 
40 K <}JoTorpa$Wlx ne 6hInO 06HapY)KeHO HI1 onnoro xannanara B H ,ll,116a

PI10HhI. B 31'OM - 06'hHCHeHl1e Hawero aoaoro peayrrsrara. Iloacx H c M~C


COH MH <2MA npononscaerca.
 

3. IlOI1CK H·QACTI1UbI IlO OCOBEHHOCT.RM 
EECI1flhHbIXB3AI1MOllEHCTBI1H 

Cpezra pa3nl1QHbIX KaHanOB Cl1nhHhIX B3aI1MO,ll,eHC1'BI1H H-,ll,116apI10Ha 
norrscen cyutecraosars cneI..\I1<pI1QecKI1H npOI..\eCC KOHBepCl111 B naa ranepo
na HN ~ YYN, npl1CYllUfH ero Cl1nbHhIM BHY1'pl1H,ll,epHhIM B3aI1MO,ll,eHCTBI1. 
HM. 31'01' npOI..\eCC MO)l(e1' 6bIl'b I1cnOnb30BaH nrm nOI1CKa H. 

lleHC1'BI11'enbHO, ecmt 3a<pI1KCl1pOBa1'b Maccy H npa onpeneneaaosr 
3HaQeHI1I1, TO MO)l(HO ocyurecrsars nO,ll,rOHKY KI1HeMa1'l1KI1 3TOH peaKI..\I1i1 
c O,ll,HOH CTeneHbID CB060,ll,hI. B namer-r 3KCnepl1MeH1'e TaKaH npouenypa BhI
nOnHI1Ma nrra xaaana Hp ~ AAp. C 31'OH nern.ro ynoxomyrsre cexrsnecar ne
BH1'bAAp KOM6I1HaI..\I1H 113 TT- - 11 HeHTpOHHOH 3KCn0311I..\1111 55-CM npOIIaHO
BOH nY3hlpbKOBOH rcar-tepsr, a TaK)I(e HeCKonbKO /\/\ C06hITI1H 113 npOTOH
HOH 3KCn0311I..\1111 2-M npOnaHOBOH rcar-repsr npa 10 r3B/c, 6billl111CIlhITaHhI 
na rnnoresy Hp ~ AAp. Macca H naranepoaa õsrna 3a<pI1KCl1pOBaHa npa 
cnenyrornax Tpex 3HaQeH~iHX; 1) npa HIDKHeM npenerre 1880,00 M3B/c 2, 
2) npa 3Haq:eHHH MaCChI xaananara B H, HaH,ll,eHHOrO B 3TOM 3KCnep11MeH
Te MH = 2173,94 M3B/c 2; 3) npa I1HBapmrn1'HoH Macce 1\/\ paccvra'rpaaaa. 
Moro C06hITI1H. 

............._-
-----.. 

~-.......
 

p 

/
,/

i
 
I
 

I 

, t, 

/
/ 

/
,/ 
r 

PHC. 5. Cofisrrae c nBYMR /\ -ranepoaasos, 06pa30BaHHOe B peaxuaa 
n 12ç ~ /\Apx ( x - cOnpOBO>K,I:(aIOI.UHe sacransr}, ynoBneTBOpRlO1l.\ee 
runorese Hp -+ AAp. 

14 
15 



• \:l' '
 

....::l 
00 

Ta61Zu4a 6 U 
..q

00 

3HaqeHIDI xinrnr 3C -KI1HeMa1'l1qeCKI1X nO,lJ,rOHOI<: runorea 
C)l .... 

>< 
O) 

a 
N 

VO 

Nl 
N2 

A 11 K, COO1'Be1'C1'BYlOIUl1e ypOBHI1 3Haql1MOC1'I1 C.L. 11 MaK
CI1MaJIbHble113 KOMnOHeH1' qe1'hlpeXMepHhIX Bel(1'OpOB 

3Heprl111 - I1Mnynbca F. 
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Kl1HeMa1'l1Ka peaKIJ;1111 ycneumo nO,lJ,rOHHe1'CH 1'onbKO non O,lJ,HO coôi.r
rne 11 rorrsrco npn MH == 2173,94 M3B/c2.31'O C06bITl1e, pO)I<,lJ,eHI-lOe 
B HeMTpoH - 12C B3aI1MO,lJ,eMCTBI1I1, nOKa3aHO na pac.õ. ,UBa A -ranepoaa 
I1cnYIUeHhI 113 Qe1'hlpexnyqeBOa 3Be3,lJ,bI C O,lJ,HI1M OC1'aHaBnl1BaIOIUI1MCH 
B nponane npOTOHOM, 06pa30BaHHOM B n 12C -B3aI1MO,lJ,eMCTBI1I1. ,Ue1'aJlI1, 
KacalOI.IUIeCH l1,lJ,eH1'l1cPl1KaUHI1 A -runeponoa, npaaeneasi B 1'a6n.6. I1,lJ,eH
Tl1cPl1KaUI1H pacnanasrx QaC1'l1U ranepoaoa no I1X 110HI13aul111 oxasanacs BhI
nOnHI1MOM ,lJ,nH 060l1x rpercon A-r-nnepoaa Nl (p, 17-) 11 ronsxo ,lJ,JIH O1'pl1
narern.aoã pacnanaoá tIaC1'I1UhI rnnepoaa N2(17-). Hr-mynsc nOnO)I(I11'enb
HOM pacnarmoá QaC1'l1UbI 31'OM Vo-QaC1'I1UhI pasea 1265,2 M3B/c, qTO npensi
uraer BepXHI1M npenen MMnynbcoB ,!J.nH l1,lJ,eHTl1cPl1KaUl1I1 nporonca B npona
HOBhIX· nY3hlpbKOBhIX xavtepax • .unH rnnores Ã li H 3HaqeHI1H X 

2 
3 PaB

HhI 6062,0;4084,0 nna nepaoü V O-QaC1'I1UhI 11 97,0 11 5195,0 - ,U,JIH BTOpOM 

QaCTI1UhlcooTBeTc1'BeHHo. 
TaKliM 06pa30M, l1,lJ,eH1'l1cPl1KaUI1H oõeax Vo -QaC1'I1U KaK A -ranepo-

HOB, ooaepureano 0,lJ,Ha3HaQHa. 
I13MepeHHhle 11 nO,lJ,OrHaHHhle napaMe1'phI HaM,lJ,eHHOrO C06bITllH 

(pac.õ ) npaaeneau B Ta6JI.7. I10,lJ,rOHKa OKa3aJ1aCb ycneuiaoâ c C.L.ri4,8% 
rorrsxo ,lJ,J1H MaCChI 2173,94 M3B/c2, npacyuteü C06bITIUO, HaM,lJ,eHHóMY 
no MO,lJ,e cnaõoro pacnazra H.., 2 - + p • CeQeHHe pOJK,lJ,eHI1H C06hITI1H 
228 H6, T.e. ceueane nayxcrynensaroã peaKUI1H pO)K,lI,eHHe - KOHBepcl1H 

ae MeHbme CeQeHI1H pO)K,TI,eHI1H H-.a.116apI10Ha. Cnenoaarensno, CeQeHHe 

KOHBepCHI1 3HaQHTenbHO õonsure CeqeHHH po)l():(eHI1H. 
C06hITI1H c ,TI,BYMH A-rHnepoHa~11 BI10nHe Mory1' 6bI1'b pe3YJIb1'a1'OM 

BHY1'pI1H.n.epHOM KOHBepCl111 E- P ~ AA I1JlI1 E °n -+ AA, rrpl1QeM npOTOH 
MO)I(eT- 6hITh BhI6111' B .n.pyrl1x CTa,lJ,I1HX KaCKa,lJ,HOrO rrpouecca. KI1HeMa1'l1Ka 
3TI1X npoueCCOB He y.n.OBne1'BopHe1' C06bI1'HlO c X 2 == 329,2 11 329,3 COOT

Be1'C1'BeHHO. t 

Bnl130CTb I1lmapl1aHTHOM MaCChI AA 31'oro C06bITI1H 2344 M3B/c 2 
K Ha6JllO,lJ,eHHOMY nl1KY (pl1c.2) C06Jla3HHeT Hac ,lJ,YMa1'h, q1'O KOHBepCI1H 
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nporexaer tIepe3 06pa30BaHHe AA -pe30HaHCa c nOCJIeAYlOI.IJ;HM 6hICTphIM 
pacnanor-r na ABa A.rHnepOHa Hp --t Rp, R ~ A A. B TO )Ke BpeMH HHBa
pHaHTHaR Macca aroro C06hITMH, paanaa 3363 M3Bjc 2 , nanerco OTCTOH1' 
01' aaaneaaoro nmca 3568 M3Bjc 2 (pac.S) . TI03TOMY, aepoarnee acero, 
Ha6JIlOAeHHOe AJ\p-KoHetIHoe COC1'OHHHe ne xopperrapyer c B03MO)KHhIM 
AAp -pe30HaHCoM. 

TaKHM 06pa30M, MhI nOJIytIHJIM HOBoe YKa3aHMe na cyuiecrnonaaae 
c1'a6MJIhHOrO AM6apHoHa. IlOYfCI<: H -naõapaona BO aceá paspeureaaoã 06
JIaCTM Macc MH npOAOJI)KaeTCR. 

ABTOphI asrpazcarcr rJIy60KYlO õnaronapnocrs A.M.Ba.n)J.HHY aa no
C1'OHHHhIll mrrepec H nonnepacrcy, MJ1.CoJIOBbeBY aa npeAOCTaBJIeHHe B Ha
rue pacrropazcenae rpororpadiaü c 2-Me1'pOBOM nponanoaoâ nY3hlphKOBOH 
rcaxrepsr, c.r.ApaKeJIRH, A.C.Map1'hIHOBY, A.M.Po)l(,IJ,eC1'BeHCKOMY, A.H.Po
)J.HOHOBY H A.A.TMMOHHHOll aa nOMOI.W>. 
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illax6a3HH B.A., KetJettHH A.O., Tapacoa A.M. Pl-86-626 
YKa3BHHe Ha cymeCTBoBauHe B03MalKHoro cTa6HJibHoro AH6apHoHa 

. Ilpe.IUipHHRT ilOHCK H ·,llH6apHOHa B ,[UiBna30He Mace: OT Y.llBOeHHOH MaCChi HeifipOHa 
,llO HHBapHaHTHblX Mace 1\/\.Bo B3aHMO,lleHCTBIUIX npOTOH·npoiiaH npH 10 r3B/c Haii.u,eHO O.ll· 
HO V0 -C06biTHe, Y.!IOBlleTBOpmomee TOllbKO KHHeMaTHKe Me,llJleHHOro pacna,na H ~ I,~+ p. 
Macca paaua (2173,94 ± 1,32) M3B/c 2 , apeMH )I(H3HH 0,668 · 10-10 c, ceqeHHe o6pa3oBBHIUI 
40 u6. IlOKa3aHO, 'ITO co6h!THe y.uoaneraopHeT KHHeMaTHKe peaKuHH po)f()leHHH Ha BHYTPH· 
HAepHoM <PnyKToHe .ueifiepHeaoii MaCCb! pd .. Hp K+ K 0 • Bo B3aHMo.ueiicTBIUIX HeifipoH-npo· 
!13.H npH 7,0 r3B/C Haful.eHO C06biTHe, Y.llOBlleTBOpH!OIUee KHHeMaTHKe KOHBepcHH .llH6apHOHa 
c TOH JKe Maccoii 2173,94 M3B/c 2 B .uaa A·nmepoua: Hp .. Ill\ p. CetJeHHe .uayxcryneH· 
tJaTOH peaKUHH po)f()leHHe · KOHBepCIUI H·.UH6apHoHa OUeHHBaeTCH B 228 H6. 3TO 03Ha'laeT, 
'ITO CetJeHHe KOHBepCHH 3Ha'!HfeJlbHO 60J!bllle Ce'leHIUI poJK,lleHIUI. 

Pa6oTa BblnOJIHeHa a J1a6opaTopHH Bb!COKHX :mepmii OHHH. 

llpenpiUIT OfueAHHeHHoro HHCTII1)'Ta JIAepHbiX HCCneAOBaHHii.lly6Ha !986· 

Ileoeao.u O.C.BHHorpa.o;oaoii 

Shahbazian B.A., Kechechyan A.O., Tarasov A.M. 
An Evidence for A Possible Stable Dibaryon 

Pl-86-626 

A search for H-dibaryon was undertaken in the mass range from a neutron double mass 
up to invariant masses M IIA. In the proton-propane interactions at 10 GeV/c one V0 -particle 
has been found satisfying the kinematics of slow decay H .. I.-+ p only. The mass of the event 
treated as H-.I.-+p appeared to be (2173.94±1.32) MeV/c 2 ,its life-time being 
0.668 · 10 -lo s, production cross section 40 nb. It is shown that this event satisfies the kinema
tics of production reaction on an intranuclear fluctuon of deuterium mass pd .. Hp Kt- K 0 , In 
neutron-propane interactions at 7.0 GeV/c an event has been found satisfying the conversion 
kinematics -of rhe H dibaryon of the same mass 2173.94 MeV fc 2 into two A-hyperons: 
Hp .. Allp. The effective cross-section of the two-step H -production • conversion reaction is 
estimated to be 228 nb. This means that the H ·conversion cross section is much larger than the 
H -production one. 

The investigation has been performed at the Laboratory of High Energies, JINR. 
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