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MccJie~OBa.Hl:I cneKTpH mrnap:imHTHHX MaCC copoKa ~eMTH Cl'ICTeM, 
rmrepaapim,CTpaHHOCTn H 6apHOHHOe 'lliCJIO KOTOPHX BapnHIJOB8.JIHCn B 
npe~e.rrax: O <.Y ~ 6 , - 2 ~ S ~ +l,0 ~ 8 ~ 6. PeaottaHCHHe 
IIHKIII o6HapylmBal!)Tc.fI B cneKTpax Mace JIHW, Tex cHcTeM, rmrepaapsm 
KOTOPHX He rrpeBJ:ruraeT e.IOrnllllH: Y ~ l.3TOMY lite Y.CJIOBlllO y~oBJieT
BOpmDT Bee ycTaHOBJieHHHe Ta6Jm'IHHe pe30HaHCH/l7_HarrpammaeTC.fI 
npaBHJio oT6opa no rmrepaap.fI,Izy: 

"B CJia6HX rpaBHTaI.U!:OIUillX noJI.fIX rmrepaapim ~IJOHHHX peaoHaH
COB He MOJJteT npeBHUJaTn e.IOrnllllH - y ~ l". 

OTO npaBHJIO onpeneJI.fieT YCJIOBlil.fI H KJiaCCH B3aID,!OneffCTBHH,npH 
KOTOPHX B CJia6HX rpaBHTanHOHHHX noJI.fIX B03MOJKHO o6pa30BaIDie ~po
HOB.Il03TOMY He HCRJIID'!eHO, '!TO OHO OCHOBaHO Ha HOBOM ,HenaBeCTHOM 
panee np:iunnme cHMMeTpHH /2/. 

B nocJienHHe ronu nOJIBHJIC.fI ~ TeopeTmecID!X HCCJie~OBaIDIH 
MYJinTHKBapKOBHX peaoHaHCOB,OCHOBaHHHX Ha MoneJ!lil M0lllKOB /3-23/. 
3Ha'l'.eHH.fI MaCC peaoHaHCIIHX IIHKOB H oco6eHHOCTeH' 06m1py,,temrnx 
B HaIIIHX 3KcnepHMeHTax, HaxOMTC.fI B y,n;.HBHT0Jlbl!OM corJiaCHlil C npen
CKa3aHH.fIMH pa6oT .Il)[.ll;K.~e CBapTa n KOJIJier /3,5-8,11-13,20-23/. 

HRllte nµmeneno 3TO conocTaBJieHHe. HacTO.fIInM pa6oTa BHIIOJIHeHa C 
IIOMOinn!O nponaHOBOH IIy3HPLKOBOH KaMepH OIDI11,o6JIY'l'.eHHOH neHTpoHa
MH co cpe,mmM HMrryJinCOM 7 ,0 ThB/c H OTpHUaTeJinllHMH IIHOHaMli c 
HMrryJ!bCOM 4, 0 TuB/ c. MayqaJIOCn poJmeJ-me M;yJil,THKBaPKOBHX ~po HOB 
Ha ~pax yrJiepona 12c. ~eTa.mr aKcnepHMeHTa H auaJIHaa namrnx 
nµmeneHH B 6oJiee pammx rry6.mmarumx / ,21, - p I. HarroMmIM, TeM 
ue MeHee, '!To mccH /I O 

n K O 
- -qacTlil!, a TaKllte naBecTHHX peao

HaHcOB L ¾ ( 1385)1! K* * (892), ua6.11JJ.naB11rn:xc.fI B 3THX aKcnepRMeH
Tax,BecnMa 6Jllil3KH K Ta6JIH'!HHM aua'!emt.fIM.KpoMe TOro,paaperneHHe 
no HHBapHaHTHHM MaCCaM Cl!CTeMH t1p (cpenueKBa,D;paTH'!HOe OTKJIOHe
HHe) paBHO 3,00 M3B/c2 B Ha'!aJinHOH '!aCTH cneKTpa, 4,25 MaB/c2 -

B o6JiacTH IIHKa 2128 MaB/c2 H 6,40 MaB/c2 - B o6Jiacrn mma 2256 
M3B/c2 • PaapemeHHe no HHBap.HaHTHHM MaccaM cHcTerm M B6Jllil3H 
mma 2365 MaB/ c2 cocTaBJI.fieT .1M = (IO, 0±2, 4) MaB/ c~ 

/\p7T-.Jl½EAPMOHli (I = 2 , 'J = 1:, B =2 , S =-I) 
. 2 

IlpocTei1IInrn ,n;.H6ap110HHH:ll: peaoHa.HC c rHIIep3a~oM ,.; =l , npeTep
neB8.l<llllID1 TpeX'l'.aCTH'IHl,lli pac~. HCKaJIC.fI HaMli B cneKTpax 3qqJeKTHB
HHX MB.CC A ptr IIpoliCXO,n;.HT 113 3aKOHa COXpa.HeIDLfl 3JieKTpmec1wro 

lo 
I -; 
I 



Sap!l;IJ;a npn BSam,10.n;eiicTmmx: 3JI8M8HTapmu: 'laCTHD;. TaKl!M o6pa30M, 

BH6opKa co6UTHH c IlOJIHUM Sap!l;IJ;OM Q = +I RJiaccn~pyeTCJt,KaK 

npoTOHOilO.I{06HUe BSam,ro.n;eficTmm H o6pasyeTCII HS Tpex - ll Ilf!TlI

JIY'I8BllX C06I:lTllH 

np-AKpff-(m_:JT') (I) 

A~);/'t:fi_-(';~•; . m =O, I.~~ ... 
11 K pJit-.rJT ( 111.JT" J 
A K'fo:.11:JTf;1r:7t -(m7i:). 

Kmtel\la.THtiecKl!Ji amurn:a IlOKaSU&leT' 'ITO 3Tll C06HTIDI o6paSOBaHU Ha 

;mpax.COOTB8TCTB8HHO, BH6op:ica C06HT~ C Q =0 KJ!aCCH~yeT-

cn, RaK "HeHTp0HQil0.I{06Hae" H o6paayeTCH HS 'AByx - H qeTHpex -
Jiy"IeDBX C06HTHH 

lln-1\K°_fJT-(m:ruJ 
IIK p7i"$7-(;,n:J7'') 
/I Kp :JT-1-,:r-JT y mr}. 

In =O, 1,.2~ ... (2) 

HarrOI\IHIDlr, 'ITO B nponaHOBOfi Kru..tepe OWili OD;8HRa llOHl!SalUill 

IlOSBOJI.lieT H~e,mo paSJ!l!'laT!:, npoTOHU OT 1<1° ll W - M8SOHOB .n;o 

r,o ThB/c, Kt ll rr'"- M830HH .n:o 0,7 ThB/c, COOTB8TCTBeJIHO.'l'facTJ:, 

C06HTill1, CB060.IUillX OT ITO -M8SOHOB ( /Tl =0), lI,!(8I!THqllln;HpOBa.JiaC!:, 

no KllH81..taTRKe C ,r; C TpeMSI CTeneWil\m CB06o.n;u.Ilo Bcefi BeponT

HOCTH, 3TH C06HTIDI BOSHl!RJrn: B CTOJIKHOBOHIDIX C M8.I{JI8HHUMll HYRJIO
Ha.Mll.· 

TaKHM o6pasoM, Mli YB8P8HH, qTo Bee IlOJIOlmT8.lll,HO 3apm!t8IIHHe 

'laCTlln;H C ID..tnyJ!bCOM,III8filllU!M r,o ToB/c ( (), < r,o ThB/c) B 

HYRJIOHOil0.I{06HHX C06UTIDIX (I) H (2), OT06~HIIUX .I{JIH HaIImX D;eJiefi, 

C 60.lll,lllOH B8p0HTHOCT!:,Rl J!BJimOTCII Ji+-M830Ha.MR.IlpH P+:,. r,o ThB/c 

Bll60pKa IlOJIODTe.lll,IIHX qacnm CO.I{Opi!GIT,IlO on;eHRa.M, JmlilI, MaJiyro 

npHMecr:, K + - 1/ISSOHOD. C i,meHTHqimian:l!efi OTpHD;aTeJ!bHHX 'laCTHD; UST 

npo6JieM,T,K. npH HallilDC :rnepI'WDC ceqeHHH poJJr,IteHIDI qeTUpex cTpau

HHX 'tffiCTHD; npeue6pe2m11Io MaJru. Ta.IWM o6pasoM, oTpHD;aTeJ!bHUe 

'laCTlID;ll JIID6oro mmy.lll,Ca HS "HyRJIOHOil0.I{06HHX" C06HTRH (I) ll (2), 
co.ztepxa!IlllX 11 - rHnepouu, HaBepmrKa .ffBJimOTM OTpHD;aTeJ!bHUl\m 
ImOHal\m. 

2 

IlpaKTHtieCKH BOO HYRJIOHOil0.I{06HHe co6HTM (I) II (2) o6pa30BaJ!llc:E,, 

Kalt yz.e OTI/IOqaJ!OC!:, ,B peSy.lll,TaTe BSal!MO.I{8RCTBll.fI HefiTpoH-smpo 
12

C.lliraToMY noncK ;qn6ap:iroua /lpJT npe.n;cToHJio Becn1 ua i[lcme 6oJ!b
l!lOro ~cJia npon:eccoB nepesouaucJioro xapaKTepa.CJioilt!mii cocTaB 

ommaeMoro qioIIa o6yCJioBJieH TeM, qTO it KOIIO'Il!lfM cocTommmi,co.n;ep

.lKalllllM ;\ - r:irnepou,npoTOII, JI - M830llll, MOllteT npIDJO,nlIT!, MlIOlitOCT-

BO peaKUnii,Hal!60Jiee CYJ!l8CTB8IIHH8 ll3 IlliX CJie.I(Yl!'.)IIllle. 

I) OOH OT 3TIDC Tpex qacTnn;, po,nlIBHIHXC!I B pa3Jrn:1ffiHX CTa,nruIX 

BHYTprumepnoro Kac:ica.n;a H C 60JII,lllOR BepoHTHOCTI,R) HO rrponsam.m

.n;e:iicTBOBa.BlllllX ,IUlYI' c .n;:pyroM.8TOT mI.It q>OHa 6wr llMllTllpoB8.H B mI,Ite 

cneKTpa mraapnaI!TlillX Mace CJIY'laIDIHX KOM6HIIaunii 11 -r:irnepOHOB n 
. IlHOHOB o6omc SHaKOB HS BU60pKll "nyRJIOHOilO.I{061mx" co6um,He 

co.n;epxalllllX npoTonoB ( c m,myJ!bCOM Pp< I,0 ThB/c), c rrpoTonatm 

HS BU60poK (I) H (2). 

2) Pacrrpe.n;eJie1me ipasonux o6~eMoB qeTupex KaHaJIOB pearonrlt 

_Heyrrpyrmc BHYTPWI.11:0PHUX B3aHMO.n;eilCTBIDi 11-rHIIepoHOB C HYRJIO-

Har,m 

llN- llp(mJ7); m=1,Z,3,4 

Mo.n;eJmponamre 3THX rrpo~eccoB BIDIOJIH8HO rrpll IlOMOilll,! rrporpaMMU 

" .fewl ".,Il',)m po:mrpuma crreKTpa mmyJ!bCOB. IIaJIOTaIOlllHX rHITe

poHoB 6UJI IIOCTpOeH reuepaTop, BOCITpOH3BO,ItHIIlHM lll..tlly.lll,ClIHfi crreKTp 

/\- rHnepoHOB RS HYRJIOHOITo.n;o6mnc co6HTllll, KOTOpHe ue co,nep-

JitaT ITpoTOHU C liMITY.lll,COM Pr,< I,0 ThB/c. B rrporpar,11,,:Y, OCT8CTB81I-

HO, 6UJIH SaJIOllt8Hll Bee Te orpaRmeHl!H na m.my.lll,CU qacTm\,KOTOpHe 

6wrn: IIaJIOllteHU Ha HIDC B peaJ!bHOM 3KCITepm,leHTO. 

3) Pacrrpe,neJiemre ipasonux o6~eMOB qeTupex KaJiaJIOD pearonnt , 

npIDJO.nsmtHX K HYJLJIOHorro.n;o6ImM co6HTllHM B C.TOJIKHOBemmx ueiiTpoHOB 

CO CM38HHHMH nyRJIOHaMH 

nrV-11pK(m✓7) ~ m= I,2,3,4. 

OHO 6UJio 13uqncJI8HO Ilplt IlOMOllllt rrporpa.MMH JOu.•f • C yqeTOM KHHer..ta

Tnqecrmx orpamrqeHllli H HeMOHOaHepreTH'l!IIOCTII ueiiTpo1rnoro rryq:Ka. 

Ilo.n;qepKHeM, qTo·o6a IIOCJI8.I{HIDC BJma q>OHa 2) H 3) B MO,rteJill OBE 

BllpruitalDTCH 6oJiee ITOJ!Orm..tli KPHBHMR, qeM pacrrpe.n;eJiemre ipaSOBHX 

o67JeMOB,Ilo:3TOMY,OCT8.HaBJIRB8JIC!:, Ha IIOCJI8.I{HHX_, Ml1 C03Ha.T8.lll,HO 

CHRl!ta8M 3HaqmmcTJ:, B03MOl!O'.IlDC peSOH8HCHHX IlHKOB.CIIeKTPU r..tacc 

A J>1;+ H A p:ii' - B rrpe.n;eJiax cTaTitcrnqecKl!X OTMOHeHllli oKasaJIHcr:, 

3 



B38l1MHO 110.n:06HHM:R /.tp~(j, / .IIoaTOMY llOCJI~ rura.Jm3 6m1 
BUnOJIHeH .rr.rur CYf.11,iapmnc pacrrpe.n;eJiemtli. 

Ha pl!C, Ia ll306pallteH crreRTp llHBapliaHTHIDC MaCC ,1 pJi" ll'.3 Bcex 
HYRJIOHOIIo.n;o6aux: co6HTllli (I) II (2).Bce llOJIOllll!TeJibHHe HeH,I{eHTllqJH
UHpoBa!IHHe tracTmm c m.mym,coM r, > I,O raB/c 6wm 0To,imecTBJie-
1rn c n+ - Mesonru.m. + 

Ha6.mo,naeTCR PR.It oco6eHHOCTeii, cpeJ.tII ROTOPIDC Bll,ll;e.mieTCH lllI

TeHCHBHllli llllR llpll Macce ~ 2500 MaB/c2.AIIa.,ms Sa.RJIIO'IaJICR B omrca
mm cneRTpa nplt no1,,1onm ROM6mro.rurli It3 pasJIIr1IHoro 'IlICJia 6peii:T-mir-
uepoBHX pesoHaHCOB ll RaHaJIOB q'oua.~M lt3 ROMIIOHeHT ROM6llIIaUHR 

BXO.n:IIJia B qiyHRUHOIIM ;r.:; ' co CBOHM BecOM - IIapaMeTpoM, now:re
.11talllllfv! onpe.n;eJie.mno Ha.];)lUY c Maccoii JI IIllIPllHOif pesommca.Ilpll no.n:
roHKe C aRcnepm.mHTaJI!,I!OH I'lICTOrpaMMo:11 cpaBmma.JiaCl, rJICTOrpaMl-ia; 
cocTaBJiemrM ll'.3 TeopeTwi:ecKIIX pacnpe.n:eJiemrif. 

Ha pllc.Ia ll306pruKeHH ,!(Ba Ha6opa llO,!(OI'HruurIDC rJICTOI'paMM, COOT
BeCTByxl!U[X .n:BYM RpaifimM I'JIDOTe3aM, 

TuIIOTe3a rrepBaR: Ha6.mqn;aeTCH IlHTI, peSOHaHCHIDC IlllROB Ha qJOHe 
po,imeHllH II, p, Jr TOJn,RO B .imepHOM RacRa,IJ;e.IIo.n:orHaHHM CYJ.IMaP-
HM I'llCTOrpaMMa llORa3aHa Rpy;KRaMll,\OOH npe.n:cTaBJieH rncTOrpaMMOH 
B HIDKHeH traCTlt pncynRa.RatreCTBO IIO,!(I'OHRll xapaRTep:irsyeTCH 

~: =2I,69 :n: ,!(OBep:n:TeJll,Hl,IM ypoBHeM C.L. =I5,4I%. 

rHiloTesa BTOOOJI! Ha6.mo.n;aeTCH BCero o.n:mr pesOHaHCHH:11 llllR llpll 
Macce ~ 2500 MaW Ha gone Bcex RaHaJIOB npo~eccoB I),2),3). 
IIo.n:orHailliM cyw.iapHM rJICTOrpru.lMa H306pruiteHa trepHl:lMH TOtJKaMH.
TucTorpaMMa. CYM?,!apHOI'O qx)HaOT Bcex .n:eMTll RaHaJIOB peaRUHfi llORa
saHa RpecTru.m.RatreCTBO IIO,!(I'OHICH Ha 3TOT pas xapaRTepHsyeTCH 

.,r-'<~= 35,39 n C:.L=2,0%, ti:TO BCe-TaICH He ll03BOJIReT OTBepI'uyTI, 
8TY I'HIJOTesy, 

rHiloTesa TpeTl>H: ua6.mo.n:aeTCR TOJil,RO IlHTI, pe30HaHCHHX IIHROB, 
qx)H. OTCy-TCTByeT.I'mIOTesa 3Hatmla,T,R, ;r:, =23,65 H C',L. =I3%~ 
Bwm npoBepeHH e~e .n:Be rnrroTesu: I) na6.mo.n:aeTCR TOJII,RO o.n:mr -nep
BHif llllR,rHiloTesa ,!(OJIJKHa 6HTI, OTBeprny-ra,T,R, ;r:,t =84,9 H 

C. L.= 4.I0-6%; · J.9 

2) na6.mo.n;aeTcH TOJII,RO qx)H - ll3 .n:eBRTll ROMIIOHeHT peaRUH:11 I),2),3). 
:3Ta I'llIIOTesa TaRllte .n:omnra 6HT1, OTBepl'HYTa,T.R. _x..t =52,42 ll 

CL.=4,2. ro-2%.TaIGIM o6pasoM, ns snatmMHX rmrtTes Ham.ieuee 
BepoHTHOfi Slll.7UI8TCH BTOpaH, Ho ,!(aJlte B 3TOM CJ!Ytrae 3Hatrn
MOCT1, rrepBoro mi:Ra, onpe.n:e.mie.MaJl MHHHMaJII,HHM 'IlICJIOM cTaH.n;aPTIIUX 

u '"" • ,,,.,,, 1'(, Of, _Q 86+I 48 OTRJIOHemm OT '±"'Ha, COCTaBJI.f!eT /VJ d =:;:::;:::=::=:. =o, • • 
. • •G!J,!I'{ . ":' 
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-· 
"' 

Pllc. I. 

~ 

fi,.lt11 ,ce_ 
os&;i.-&f"•IICAAAl\c;iot.A x!•lt69 

D.Y.•IS.itf.4 11(1 

• H,P·BMr+9AAHMCB qxJtiA x~-35..n 
DY•10-,_ 

Nt';_•&&&•t..S 

5) •• ,., 
KA)t(lJ.!lE to6bl'Tl'IE COllEP)KltT HR 60!11!1! OAHIM flpfl• M 

-flpn:·1<C1>16"1HA1.1~.'t 

o $6P-&C+1KAi-lM!pDl-iA l'.~•13.91 
D't•(i51. 

"' 

• t 6P-&-1r-19KAitAtOU;o~ x!•tl'ti 
~ .. 5.51,. 30 

N~_•!.H:t55 

!) 

•l 

111..-55't 
T:Y,bl<IJ C06bl'WI t ~HO f3e,.t 

0 35P-&1f"+U<ArioVI !JX)MA X!•fSJS 
D.Y •1!19'. 

e 16P-l!l,1!"•fil~ (t()HAl'.!•1'09 
DY.•u2t 
Nc"':-1tll6:Uj8 

N•l81 

TQ,\bl<O t06b1TMA C %d1.0 r36/c 

o35P-B-4f"♦9KAK,i,AOB~ ~•llt.11 
n~-mo1. 

•16P-S11rt.iKAHAAOB~ 1!-1ss 
D~-•1.sc"!. 
t:":•10.91!1.51 

,j l;--;--=:=::-' ~ f1-JJ o o I if ""''"'""'~ D r:'J 
tmi,s V.93."5 Z"193.lt5 3093.'tS 3393.'+! 3693<t5 3993.<oS ~1.M3')Jt:1) Zl93."5 2!t53i.5 1'95.ltS 3Qg,145 3393.i,5 $93i,s .Mhplt[M3'iittj 

CrreRTP llHBapHaHTHIDC MaCC ;\ p Jt. a) Bee KOM6HHa-
~ ApJr .JIOJIODTeJII,HHe tracTID.tH c m.myJII,caMR 

PT> I,O ToB/c nplrnllTH sa ;r'tuesoI!ll, 
6) Ka,imoe co6HTlle BHOCHT B cneRTP He 60Jiee O,!(HW 

11p7i+ H !lpri- KOM6mraIUill.B) Bee ROM6mranmi, 
Bee tracTID.tH npoH.I{eHTHipnulipoBairn: ~-;'!!: 0 ,I50 ThB/c; 
O,I50 ~Pp~ I,0 ToB/c; F¼-->0,045 ThB/c; 
0,045 ~ Pr.+ ~ I,O ThB/c. 
r) Bee ROM6:irnauma:, Bee traCTID.tbl rrpolf,I{enTIIqim:J.npoBaim; 

0,045 ~ {1-: ~ I,O ThB/c. 
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JJ.mr nocJie.eyIOmero Balt!IO OTMeTHT.b neROTOpHe ocoOeHHOCTH HyK

JIOHOno,no6mrx: co6HTHff ( I) II (2) • .llByvryqeBHe co6UTIDI co,nepxaT ' 

TOJI.bKO IIO 0.I{HOii KOM6m1ruorn 1,py,- • Tpex.nyqeBHe co6HTIDI - IIO 
O.I{HOH ,1p:rr+ H /Ip.Jr - KOM6:1manni!: RJm TOJI.bKO O.JUIY ROM6HHamm 

Apri - • B TO ,xe BpeMII ItaJ!OtOe ll3 'tfeTHpex.7IY1JeB1lX co6mrut BHO
CHT B cneKTP Mace no o.nuo:ii llp:JT + H no ,nBe /lp.;, - KOM6mra.rnm: 
R1Ill TOJI.bKO .!{Be KOM61mann11 /Jp,.,,- (cM. (2) ) • Harroue:u,IDITRlIY'ieBHe-
no ,nBe Ap.r.f H A~7- lI.7Ill O.JUIY Ap.7,..H ,nBe l1p.1, -RoM6:mmrnm. 

Hama nu6opKa co,nepmiT ue60JI.b11Ioe 'tf:ncJio '!eTHpex-11 IDITRl.!Y'JeBHX co-
611Tmi:. IIo::JTOMY HMeJIO CMHCJI npoBepHT.b BJIIDIJme JIBUJHlIX ROM6HHa.Uitil 
ua qioprzy cneRTpa. 

Ha pnc.I6 noKa3aH cneKTp Mace 113 BH60pKll, B It()TOpott OOTaB
JieHu co6mIDI, co,nepxa!I!He Jm6o no o.nHo:ii Ap.1t-twm ApJT- ItoM6R
Ha.uIDI, JIROO TOJI.bKO o.ney napy ~TH /1pn-KOM6HH~.IIoJIHOe 'tflIC
JIO KOM6HHa:uHit B cneKTpe npli 3TOM YM8H.bIIIMOC.b C 47I .no 3I7.0,nHa
KO OTHOllleHRe 'tflICJia KOM6HHa:urut B 06.JiacTR nepBoro IIBKa (nepBue 
CeM.b llHT8PBMOB) npaKTll'tfecKH He ll3UeHSIJIOC.b: I58/47I =0,336 :n 
I00/3I7 = 0,3I6. CneKTP mcc pRc.I6 o6pa6oTaH ar1a.JI0I'H'!Ho npe,nH
.nymeMy.Ra'!ecTBo no'ArOHRll no nepBOH.rRIIOTe3e xapaKTepR:iyeTCH 

X1! = IS,97 H C.L. =45,0%,a no BTopo:ii ,,r,.: =28,49 Ht.'L,=5,5I%, 
IlpH 3TOM 3Ha'!llMOCT.b nepBoro nHKa no BTOpoH rHIIOTe3e onpe,neJIHeTCH 

MlIHRMaJI.bHllM '!HCJIOM cTaH,ll;aHTHHX OTKJIOHeHHff N_tjY= J;;,;;Q9,69±I,55. 
TpeTM rHIIOTesa - O·Ha6mcui:emm IU!Tll peaoHaHCOB npn IlOJIHOM OT
CYTCTBlIR qxma - BHQBI, 3Ha'll1Ma (,x:S, =I5,27 lI Ct.,. =40,08%). 
.I(Be .npyrne rRilOT03U - Ha6mo,naeTCH .lilIIII.b nepBUH IlliK R Ha6mo,naeTCH 
J.llilll.b ,neBHTHROMilOHeI!THIIH qx>H - OTBepraDTCH,KaK H B npe~eM 
c.7IY1Jae. TaRHM o6pasoM, BJiruIHRe"JIID11rmx" Ko1.16HHaUrut He~ecTBeHHo • 
Hy,mO,O.I{HaKO 3aMeTRT.b, trTO y.naJieHRe "JillJJlHlIX" KOM6imar,udi 'lpeBaTO 
y,naJiemi:eM TaKl!te lI HCTRHH!lX. 

Ha pnc.18 noKasaH cneKTp Mace, Rs KOToporo Bee KOM6:imamm 

,· ( /tp +) c HMIIyJI.bCOM IIOJIO.l!tlITeJI.bHOii 'laCTHIUl, 6oJI.bmm,m 
I,O ThB/c , P+ > I,O ThB/c, paHee o_THeceHHHe K noJionTeJI.b-
HHM IllIOHaM,lICKJlIO'leHl:l, TaKHM o6pa30M, B 3TOH BU60pKe, co,nep,w.
me.ii 354 KOM6HHaumI, Bee '!aCTR:UU 0.I{H03Ha'<llIO R,neHTllqJllIUipoBaHl:l, 
lli.myJI.bcu RX JieET n npe,neJiaX: 8-~ O,I50 ThB/c,0,I50~ Pp~ 

~ I,o raB/c, 0,045:f l;,.+:5'. I,O raB/c,., Br-~ 0,045 raB/c. 
B pesyJI.bTaTe TaKoro oT6opa nepBwi IIlIK (nepBue ce1,n, mrTepBaJioB), 
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nepBOHa'laJI.bHO co,nep,Ka1311mii I58,Tenepn co,nepmIT 154 KOM6:mmrnm. 
Cxei,a o6pa60TKR 3TOro cneKTpa 6Wia HeCKOJI.bKO DlI,D;Oll3MeHeHa. 
TunoTesa nepBaH.Ha6mo,namcH TPR 6peilT-BHrnepoBHX pesoHaHca n 
.neBHTlIKOMilOHeHTHl:lH qJOH (KP,Y2ltK!I ll rHCTOrpaMMa D HIDme:ii 'laCTR pR
CYHKa) ,3Ha•mMOCT.b rHIIOTe31:l onpe,neJIHeTCH Ka'leCTBOM no.nrouKH: 

;r! =I9,95 n Cl. =I3,I9%. . 
rHnoTesa BTOprur. Ha6mcui:aeTCH Bcero_ JimIII, nepnwi rmK - 6peiiT-B:IU'He
ponwi pesoHaHc lI ,neBHTRKOMilOHeHTHl:lH qx:>H.TunOTe3a 3Ha'!ID.la,T.K. 

i\' ! =29 ,09 II C L. =8 ,,62% • 
TpeTI>H rnoTesa o na6JIJO,nemm TOJI.bKO Tpex IIRKOB, ·oe:i qiona y.non-

2 C' % . JieTBOPHeTCH IIPH /1,.u =24,84 II .L =39,53 .TunoTe31:l - ua6JIXUJ:aIOTCH 
TOJI.bKO rrepBHli mm, 6e:i qioHa II - Ha6JIJO,naeTCH O,nRH JillIIJ.b .neBHTllROM
llOHeHTHllli qioH - OTBepraroTcH pe~JI.bTaTOM rro.nrouror: 
. ;Xfs =72,93, C.L. =5,6 .• IO % lI )'..t=38,50, c: L, =I,4.I0-2%. 
COOTBeTCTBeHHo. MmmMam,Hoe 'tfllCJIO cTanffaPTHHX OTKJIOHeIIHff nepnoro 
IDIBa OT qJOHa ,nJlJI HamteHee BepoHTHOii ll3 3Ha'll!M11X I'IIIIOTe3 

\J m.,in 9o, :>?J I OKa3HBaeTCH B 3TOM ,. mnrae paBHUM I s ,f = ~ = I2 '86+ '68. -•,1 ·• · v~9,:;o -
HaKoHe:U,Ha p:ac.Ir lI306pruKeH cneKTp MaCC ltpr.' ll3 C061:lTHll, B KO-
TOPUX IDmY.7!.bCl:l lllIOHOB o6omc 3HaKOB OrpaHR'tfeHH CBepxy ycJIOBIIeM 
~ ~ I,O ThB/c. B aTOM CJIY'lae aHMR3 He OT.1Ill'laeTcH OT aHMRsa_ 

cIIeKTpoB MaCC pIIc.Ia ll 6.Ka~ecTBO no,nroHICn: II'l'Boii rRIIOTe31:l C o.n-
HOfi. pa3HOBR,nHOCTI,IO qioHa xapaKTepII:iyeTCH /114 =I4, 7I II 
C.l/= 39,90%,Ka'leCTBO IIO.I{rDHI<ll BTOpoii I'IIIIOTe3U xapaKTepnsyeTCH 

;:r~~ =I9,63, C.L, =7,65%.Tpen,.it rnoTesa - na6mo,naeTCH TOJI.b
KO TPII ImKa, qJOH OTCYTCTByeT - 3Ha'!ID.13.,T,R,X,~=I5,5I IIC.L 2 I6,22% • 
rHnoTesa - Ha6mo,naeTCH TOJI.bKO a.mm rrepBwi IIBK - H83HatmMa,T.K. 

;rA~ =5I,06 R C.l.=22,I0-2%.TunoTesa o Ha6mcui:emm o.nnoro JilillII, 

.neBHTlIROMilOH8HTHOro qJOHa Ta:Klte He3Ha'Dl:Ma, T. K. ,.,r,; =34, 8I RU;= 0, 65%. 
B pacCMaTpnBaeMOM CJIY'lae fVs ;/= ' t t, ·U =IO' 9I±I '57. ffiuIJiytmme napa-• · -✓5~,2.2 
MeTpH ,nJIJI nepBwc Tpex rnoTes npRBe.ne1m B Ta6.mme I.B o:rmcuBae-
MOM 3KCIIepRMeHTe y,IJ;MOC.b YCTaHOBHTI, 3Ha'!llMOCT.b TOJI.bKO nepBoro 

IIRRa.HH B O,nHOM H3 ClleKTpoB mmapnaIITHllX Maccl1p ' 11.n ' p.Ji" ' 
o6pa30BaHHUX ll3 COOTBeTCTBYBJllIDC KOM6KHa:urut eyKJIOHOIIO.I{06HUX 
co6HTHff (I) n (2), He y,n;a.iioc1, o6Hapy,mn, sHa'!mme oco6eHHOCTR 
npn 3}Ia'tfemmx MaCC lI3B0CTHllX yxe pe30HaHCOB. 

TaKHM o6pa30M, aHaJIH3 Il0Ka3M, '!TO TOJI.bKO a.mm lip:li' -,nn6a
PHOH YCTaHOBJieH Ha,neimo B .I{aHHOM 3KcnepmieHTe.Ero Macca H llllipllHa 
(o6e JIBJillIOTCH cpe.ntmMII rro sHa~eHRHM rrepBoil n TpeT.beil rHIIOTes) 
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a Trume cetJemrn pollr,ll;emm 11a R,IUJe yrJiepo.n:a paBHH cooTBeTcTBemm 

M = (2495,2 ±. 8,7) MaB/c2 

r = (204,7 ±. 5,6) MaB/c2 

0 = (70,5 + 26,0) MR6H , 
pOJli,It -

I,tmmM/3.JII,HaJI 3Ha'!lIMOCT1> 3TOI'O tmKa B Ha.H60Jiee ,ll;OCTOBepIIOM 
cneKTpe mrna pHa.HTHHX Mace Ap ( pHc • Ill, npo~e11rn@ml!ponam1 
Bee tJacTHIUJ),onpe.n:eMeTCH 

Nm~=I2,86 + I,68 
J..<t. -

OTKJ!OHemmM:II OT .n:eBlITHKOt!IIOHeHTHOI'O cpo11a.OTHOCllT8Jil>HO 60.m,lI!l'Ie 
nm:pHHH no.n:or11amrux peaoHaHCOB MOryT 6m1> CJie,ll;CTBlleM 11ecKOJI1>KRX 
npwmu: I) IIPll · cymecTByxl!lleH CTaTllCTHite IIPIIllLIIOCl> BU6paT1> nm:pororli 
mar rHCTOrpa?/JMl,I, 'IJTO He MOrJio He CKa3aTI>CSI Ha pa3MHT:IIH ll 06'I>e
,I1;HHemm: noaMommx: no.n:cTPY1tTYP crreRTpa.2) Paapeme1me no Macce 
CllCTeMH /Ip% ,ll;OCTll!'aeT 20, 0 MaB/ c2 

Il,Pli 6oJil>lilHX 8Ha'IJeIDUIX 
% 

Ma.CC 113-3a HaJilllIIISI 7T -Me30HOB, llMI!YJil>Cll 60JI1>meii '!aCTlI KOTOPIIX 
ll3M8HmlTCH ue11ee T01IHO, 1JeM y /\ - I'IIllepoHOB ll npoTOHOB. 3) Boa-
MOJ!tHO, trTo ecTecTBeHHHe IIlll'.pmru ,ll;ll'.6a,PHOHHHX cocTommii llp:11 .. cru.m 
no ce6e BeJIHKII.4) He UCKJllO'IJ8IIO, 'ITO B6JI113ll'. MaCC o6Hapy,itemmx: 
oco6eHHOCTeil cymeCTBYJOT He O,ll;llHOtrHHe pe30HaHCll, a UeJIHe cepllll'. 
me c 6JIHaKHtm Maccru.m, ,ll;JISI 11a6mo.n;emm KOTopwc neo6xo'Al™U 6oJiee 
BHCOKIIe paapemelillSI H 60JI1>nm:e o6'I>eMU CTaTHCTllKII. 

IIo BC8H BepoSITHOCTH,llp.n pe30Ha.HC Taltl!te o6paayeTCH BO 
B3aHMO,ll;8llCTBIDIX rnrrepoH-HyKJIOH.M30TOim1I8CltaJI romapimHTHOCTl> 
B ,ll;atIHOM CJIY'IJa8 BH,ll;eJilI8T B38.HMO,ll;8HCTBHSI [-Pmiepc111-1iyru~oH. Ms 
mecrn B03MOlKHWC sapJUJ;onmc cocTommii o6pasyxl!llerocsr ,ll;ll'.6apllona 
TOJil>KO ,ll;Ba COCTOSIHIDI npeTepne:eruoT Tp8X'!aCTl1trllIDi pacrra.n;,perncT
p:apyeMHH B npoIIaHOBOH nyaupl>KOBOH Ka.Mepe. 

0 

r-c~)--~"-llp'.ii-, 
~+ p-"A++-ApJi+. 

Maccu ImKOB • Ha6mo.n;emrux: B ,ll;aHIIOM 3ItCnepl!MeHT8, B oco-
6eHHOCTlI Maccu rrepBIDC Tpex rnIBOB He rrpoTlIBOp01JaT rrpe,ll;CRa38.HWIM 
MO,ll;eJIH MemKOB /6,20,22/.Pa6oTa no lICCJI8,ll;OBaHll!O ~p!ICOCTOrumtt, 
B traCTIIOCTH, 60Jil>IIIlIX MB.CC, rrpo.n:oJDKaeTCJI. 
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Ta6.mna I. Ilalr.ny,nJme napru.ieTpu peaOIIallCOB, IIOJIY'IGHIIUe ll3 aHaJIIma 
cneKTpoB r.iacc lip.Ji'. 

M,r 
(MaB/c2) rnIIOT: 

CrreKTPU HHBapllaHTHUX Mace 

Pllc.Ia PHc.I6 PHc.IB Puc.Ir 

I 2498,4;t.6,6 2504,4;t.7,3 248I,5±I2,0 2492,7±.4,4 
MI II 2472,3±3,8 2489,7±.I,4 248I,8±. 0,5 2473,6±5,3 

Ill 2498,9±.3,7 2505,8±.2,3 2489,G;t.I,O 2490,4±6,3 

I I95,9 +8,5 2I9,9 +rs
6

r I93,0+8,7 207,2+2,6 
rr II I85,5+-4,2 20I,3 +I 207,2+01.6 202,2+9,4 

ill I96,@3,I 233,3 ±31,7 I84,8±I,2 207,'@,0 

I 283I,4±.9,I 2883,I+I4,7 2780
1
2+26

9
0 2779,I+30

9
6 

'¾ III 2830,0fI9,7 2867,4±,25,8 277 ,7±.3 ,7 277!,6±2, 

r2 
I 
Ill 

209,2+16,0 246,I+27,8 
232,4j;2I,4 232,9j;28,8 

I49,2+6I,4 
3I2,0;t20,0 

I3I, 2+22., 8 
I45~8II3,8 

I 
M3 Ill 

3093,9+8~! 3!4~5+265 3093,2+I864 
3094,3±1 , 7 .SI ,B±. ,5 3085,2:tI, 

3095,5+2,3 
3097,2;tI,O 

I !54,3 +I3,4 8994~2 88,3+5 4 · 8I,6+6,9 
rs Ill I66,5±.2',2 I4 , _ ,4 399,3+24,8 35,@,0 

I 3327,5±5,2 3332,I±.6,7 
M4 llI 3327,I±,2,2 3332,4,±0,5 

r4 
I I8,4 ;t.8,0 22,5±. I,7 
llI 22,I ;t.I,7 ·0 2I,3±. 0,4 

I 3637,4;t.I9,5 3630,9;t.36,8 

Ms llI 3634,6±,33,7 3629,G;t.I,2 

I 264,3±,40,6 I58, 6;t.32 , 0 
r5 III 320,6;t.8,8 I92,3±,6, 7 

B itatrecTBe xopomeii nponepror r.iexa:mrnr.ia o6paaooomtsr llpJi pe
aommca JIBUJioc1, 6u ua6.mo.n:eHitsI peaonaHcOB B cne1tTpax Mace E'p , 
Lp ll l:.+p • 

IIepBHe peayJI1>TaTu no ¥ - peaoHaHcy 6wm: .n:oJioxeHH B 
I979 ro.n:y / ,J,p., (j I. 
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Tao.mma 2. Cpe,IUie-BaBememrne Ha.IIJIY'Illllie napa.r.ieT.Pli (MaB/c2) 

Ap:!i:J: peaoHaHcoB c KBa.PK0BHM cocTaBoM !J 4u~ 4 
II s 1u~d3 

np:ime.nemmx: B Ta6.mme I. Ilpe,ncKaaamm Mo,neJIII MemKoB. 

M r 3Ha'IJID,iOCTI, IIpe,ncKaaamm Mo,neJIII 
MemK0B 

( N~OTRJI.) M JP 

2495,2,±8,7 204,7,±5,6 12,86,±1,68 2500 o-;-r; 2-
2782,5,±2,7 203,0±7,3 < 5 2774 r, 2-

3091,6,±1,0 56,9,±1,0 < 5 3055 o-
3331,2±0,5 21,4±0,4 < 5 

3629,6±1,2 286,4±3,3 < 5 

ABTO.Pli r.nyoorto o.naro,napHli npoqi.A.M.Brur.nmiy aa nocTomIHllii 
IDJTepec K paOOT0. 
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