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1T p - B38HMO-

aeAcTBH!IX npR RMnynbce nepBR'IHbiX " -Me30H OB 7-8 r3a/c. Pa6oTa npOBOJlHfi8Cb H 8 lj:JoTo

rpalj:JHHX, nony"'eHHbiX Ha 24-nRTpoaol! nponaHoaol! nyabipbKoaol! K8Mepe
1 11 

KpRTepHH OT6o

pa yo - co6b!THA R HX HJl9HTHij:JHK8UH!I OnHCaHbl paHee/
2
/. 8 HSWeM cnyqae HJleHTHij:JHKaUHH 

aapS'I>KeHH biX K -MeaoHoa a aaeaaax oT " p -aaaHMOJleAcTBHJ! o"'eHb TPYJlH a. 8 qacTHo

CTH, H3MepeHHR HOHH38UHH/
3 / fi03BOnSUOT OTRH1.fHTb K -Me30Hbl OT 11 -Me30HOB nHWb npH 

x) + + 
HMnynbCaX 3 TH X '!aCTHU ~'I< < 0,6 r3a/c • npoTOHbl OT 1T- H f{ -Me30HOB Mbl MO>KeM 

OTfiH"'HTb no HOHH3aUHH JlO HMnynbCB pp .< ),2 r3a/c, 

8 OTJlefibHbiX cny'!aHx aapS'I>KeHHbie K -qac THUhi MO>KHO HJleHTHij:JHuHpo aaTb c noM OWbKJ 

8 -3neKTpOHOB HRH no KHHeMBTHtfeCKHM COOTHOWeHHSIM 1 eCnH l.f8CTHU8 HCfl bi T8R8 pacna.a 

( K+ -MeaoHhi) HfiR ynpyroe pacceS'IHHe. OaHaKo c noMO!llbiO TBKHX MeTOJlOB HSM yaanocb 

Bbi,QenHTb RHWb H960flbWOe 1.JHC nO nap CTp8HHbiX 1.J8CTHU, H3 KOTOpblX O.OH8 - 38pSDKeHH btA 

K -Me30H. no3TOMY Mbl C"'HTanH cny"'a!IMH napHoro pO>KJleHH!I ( yo K'f" )-aaaHMOJlel!CTBHH, 

BbiJleneHHbJe. cneayiOwHM o6paaoM: ea acex cnyqaea c aaperHcTpHpoaaHHol! yo -qacTHuell 
+ 

OT6paCbiBBnHCb C06hiTH51 C 0JlH03Ha"'HO HJleHTHij:JHUHpOBaHHbiMH 1T- -Me30HaMH HfiH npOTOH a -

MH, a T8K>Ke Te C06b!THH, nonO>KHTenbHaH qaCTHUa KOTOpb!X onpeaen51fi8Cb KaK 1T + -M930H 

Ha OCHOBe 8HafiH3a H9JlOCTaiOwHX Mace. Co6b!THH paa6HB8fiHCb Ha rpynfibl ( 1\K+ J, (K"f{-J H 

( fCOK'} COOTB9TCTBeHHO BHJlY Ha6niOJlaBW€J!CH yo -qaCTHUbl, .[lnH Ka>KJlOJ! H3 3THX rpynn 

C nOMOillbiO CTaTHCTH'I9CKOJ! T90pHH H 3KCll9pHM9HTafibHO Ha6lliOJla9MbiX OTHOW9HHJ! nap Hell

TpanbHillX CTpaHHbiX '!aCTHU 6bifia 0U9H9Ha npHM9Cb Cfiy'!aea, B KOTOpb!X 38p51>K9HHblMHf{ -Me-

30H8MH C'lHT8nHCb flHOHbl HRH npOTOHbJ. 

Ha npHMepe co6b1THA c MHO>KecTseauocTbiO aapsnKeHHbiX 'l8CTHU n.
8 

:a: 2, a KOTOpbtx 

H3 Ka>KJlOJ! napbl pOJlHBWHXC!I CTpaHHb!X '18CTHU 06H3aTefibHO aaperHCTpHpOBaH 1\ -rHnepo H, 

o6cy JlHM noapo6Hee cnoco6bi BbiJleneHHSI 1\K + -nap. VIa 168 co6hiTHJ! cneayeT HCKniO"'HTb 

T8KHe, B KOTOpblX KpOMe 1\ -rHnepoHa B KaMepe Ha6niOJl8fiaCb ewe f{O -qaCTHUa, T,e. 1\[{0 
-

n8pbt 1 8 T8K>Ke T e C06btTHSI, 8 KOTOpbiX nonO>KHTeRbHbie CJie.ObJ 3Be3,Ubl H.ll9HTHQ:lHUHpyiOTCSI 

KBK t1 -Me30Hbl flO HOHH38UHH 1 8 -3neKTpOH8M HRH fl O KHHeM8THKe B38HMO.OeA:CTBHSI npH 

ynpyrOM p8CCe51HHH HfiH pacnaae. KpoMe TOr o , npH TaKOM p8C'!eTe HeJlOCTaiOweJ! MaCChi, 

K o raa cnea, o6paaoaaHHhiJ! nono>KHTenbHOll '!aCTHUell npHHHMancH aa cnea K+ -MeaoHa, 

HeKOTOpbie C06blTHH HMeiOT OTpHuaT9fibHbJJ! KBaapaT HeJlOCTaiOwe ll MaCCbl, 3TO lj:JaKT r oao-

OHT 0 TOM, qTo TBKKe cny"'BH 51Bn5110TCS1 nH60 B 38HMO.UeACTBKSIMH fT -M e30H8 C yrn e pO.OOM 1 

xl [( 
npu HMnynbCe -M eaoH a PI< - 0,6 r 3 a /c = 1, 5 1 lo • rae/0 - MHHHMaJl bHaH 

HOHH38UHSI, p8BH8SI HOHH38U HH c ne ,oa nepaHqHoA q8CTHUbJ. 
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nH6 0 n o nO>K HT'3n b H biA cne.a H e nb3 SI C "'K T8 T b npHHB.Lln e >K Bll..l H M 
+ 

K - Me30Hy, n ocne KCKJl iO'!e-

HKJil BCeX 3 TH X B38HM O.D.e AC TBH A OC T 88TC SI 77 C0 6 bi TH J:i:, B KO T Op biX nonO>KHT9nbH 8H 'i8C TH U 8 

+ 
MO>K8T 6biT b K - Me30H OM. 

A Han orK'!Ha!l npoueay pa 6bina npo aenaHa co cny'l a !!MK, a KOT OpbiX 3aperHc TpHpoaaHbl 

K
0 

-Me3 0Hhi . 3.aecb .nons:r "~ - MeaoHOB cpe.o.H npe.un onar aeMbiX K.± -MeaoHoa 3HB'IHTenbHO 

60JlbWe ( e M, Ta611HUy 1) 3a C'leT C06biTKJ! C [{of{o - K AJ<" - napaMH, 3Ka'IHTeJlbHYIO npaMeCb 

COCTaBJl!!lOT TaK)!( e Te npOTOHbi , KOT Opbi e He yJlaJlOCb OTJlen KTb OT JlpyrHX '!aCTHU, 8 Ta6-

nHue 1 npKBeJleH bl JlaHH bJe 0 KOnK'!eCTBe Bbi JleneHHbiX nap, .8 CK06KaX yKa3aHO 'IHCnO nap, 

KOTOpoe MO)!(H O O)!(HJlaTb no pac '!eTaM OTH OWeHHll na p Nf\ IC+ j N J\ xo K N tcoio IN I<oiC± ' 

BenHqHH bl 3 THX OTH o weHH A 6 brnH n o ;zyqe Hbi H 3 3 Kc n epHMeHTBnhH bi X .oaHHhtX 110 'IHcny aa6nK>-
- / 4 / 

aaeMbiX J\/(> H K. 0 fC' -nap H OJlK HO'IHbiX /\ H fC' -qacTKU, a TaK>Ke C nOMOlUb!O CTaTH-

CTH'IeCKOJ! TeOpHH, npH pacqe Te no C T B THCTK"'eCKOA 
x) 

TeOpHH Yl.fHThtBanacb peaoaaHCht, Ko-

• • TOpbi e MoryT aaTb HaH6 onbWHll aKnaa ( Y, K. N 3 ... 3..: 7] r p r CtJ ' 
2'2' 

). Pe3ynbTaTbi, 

pac'!eTOB npHBeJleHbl B Ta6nHUe 1. V1 " CpaBHeHK!I HX C aKcnepHMeHTOM MO)!(HO rpy60 oue-

HHTb npHMeCb nap THna ( c TpaHHa!l '!aCTHUa + 1T -Me30H) cpeJlH BbiJlQneHHb!X HaMH C06brTHJ! 

(eM. Ta6nHuy 1). l-13 Ta6nHUbl 1 BHJlHO, 'ITO cpeJlH nap /\ K+ H K°K npHMeCb HaHMeHbllla!l. 

1. 1\K + - napbi 

H a pKc. 1 npHaeaeHbi KMnynbCHbi e K yrnoBbre pacnpeaeneHHR 1\ -rHnepoHOB H . [(+-Me

a oaos s c.u.M. OT n_pe.nnonaraeMbiX AK + -nap .ons MHO}f{8CTB9HHOCTH aaps>KeHHbiX qacTHU 

/4 / n
8 

•2 H 4 • .[LnR cpaaH eHHR Ha pH C. 1 HaHeceHbi pacnpeaeneHKR 1\ H K0 -qacTHU OT 1\I{Q-nap • 

YrnoBbie pacnpeaeneHH!! K + -" K0 -Me30HOB noao6Hbr (pH c. 16 ), 0THOllleHHe '!Rena qacTHU, 
... 

neT!IlUHX anepea, K '!Kcny neT!IlUHX Ha3aJl paaHo n I n -1,5 ±.0,32. V1MnynbCHoe pacnpe-

aeneHHe [(O -Me30HOB B C,U,M. OT l\[(O -nap HeMHOrO OTnH'!aeTC!I OT pacnpeaeneHH!I ~-Me-

30H OB OT /\K+-nap H !IBJl!leTcsr 6onee )!(eCTKHM (pHc. 1a). CpeaHee 3H8'1eHHe HMnynbCOB 

+ -. K -Me30HOB a CHCTeMe ueHTpa Mace rr-p paaHo PK+ -(620±..32) Mas (an!! n. -2,4) H 

6nK3 KO K 3 HaqeHHIO cpeaKero KMnynbC a ~ -Me30HOB OT l\!C' -nap, paaKoro p* -teo 

(717±..54) M as (n8 -2,4). HecK onbKO MeHblllYIO aenH'IHHY KMnynbCa a nepaoM cnyqae 

MO)!(HO o 6o!!CHKTb npHMe CbiO rr + -Me30HOB c pe aH BbiCOKOaKeprH'IHbrX K+ -qacTHU (eM, Ta6-

nHuy 1 ). 1\ -rHnepoHbi OT /\!( + -nap HMeiOT HMnynbCHbie H yrnoBbie pacnpeaeneHH!! coaep-
. /4 / 

llleHHO aHan o rH'IHbi e /\ -rHnepoHaM OT /\!<'' -nap (pHc. 1a, r). 

Pac npea eneHHe acpcpe KTHBH biX Mac e npe anonaraeMbiX /\~-nap an!! n 8 = 2 · npHaeae-

HO Ha pHc. 2. KaK "+ -Me30Hbi, npHHRTbie 3a K+ -Me30Hbr (Hx no oueHKaM ,...15%), HCKa)!(aiOT 

x) 
npH paC'!eTe yKa3aHH biX OTHOllleHKl! nap JlOBOJlbHO npOH3B01lbHbiJ! Bbr6op 06beMOB 

B3aKMOJleJ!CTBK!I Jln!l CTpBHHbiX q aCTHU He HrpaeT CylUeCTBeHHOJ! pOnK, noapo6Hee pe3ynb
Ta Tbl pac qeTB no CTBTKCTH'IeCKOJ! TeOpRR 6yJlyT OnHCaHbl B OTL]enbHOJ! pa6oTe, 

4 

cne KTp acpcpeKTHBHbi X Mace /\ · 

11 - - Me30H bl 38 .f( -Me30H bl 1 

cpOHOBll!l r HCTOr pBMMa n pHBe.l] 

onpeaeneHH!I npoa oaHnC!I pac 

yrn o a H HMnynbC OB npo a o.a. HnJ 

HOB " K+ -Me30HOB. B pacqe1 

RMnynbCB, npR TBKOM MeTOJl 

yrn a MH. H. HMnynbC 8 MH, HO M i:; 

Ha Ha pHc . 2 . HaKoHe u, cne1 

n o CTa TR CTH'I eC KOJ! TeOpHH (c 

B pa6oTa/4,5/ a c n e Kl 

npH 2, 8 H 7,5 r aa/C OTM e '!ar 

CTBeHH O. V1 3 pHC. 2 BHLlHO, q 

HblX p e30H 8 H CH biX COC T O SIHHA I 

nnSl B bt.nen e HH bi X H 8 MH 

CTpHposaHHbiMR K0 (Ko) -Me3 oH 

0HH noKa3BHbl Ha pKC, 3. l-13 

Hbie pacnpeaeneHK!I l(- -Me' 

go -Me30HOB OT fC>f{o -nap/ 4 / 

pacnpeaeneHK!IMK Ko -qacTH 

HOB 8 C.U.M. 11 p -s38HMO.L 

KMnynbC8 .'(0 -Me30H OB OT 11. 

Horo Henb3Sl CK8 38Tb o pacn~ 

WBSI 11pHM8C b 11+ -M e 30HOB I 

yrnoBbie pacnpeaeneHKSI K+ 

B pacnpeaeneHHH no ac 

1050-1100 M as, BbiXOJl SI W KA 

H a pHc. 6 HB pacn p 

U > 1,2 r as cp OHOB bJ e KJ 
K °K -

x) Hepo!!THOCTb coanaL 

C OCT8BnSieT .llnSI HMnynhC Hbi X 

COOTB8 T C TB9H H O. 

XX) n pH pac '!e Te cpOHOB 
U HA. 8 K O T O p blX pO>K.llBJOTCH 

Ra6oTe/ 7 I, pe30HBHCbi p " ~ 
BnH!IHKe pe3on aHcoa K* H N 



;,I X nonO>KHTenbHBSI l{8CTHU8 

KOTOpblX 3ape rHCTpHpOBaHbl 

K± -M eaoH o s 3 H 8 1.JHTe nbHO 

paMH. 3 Ha'IHTenbHy10 npuMeCb 

oT apyrux qacTHU, B Ta6-

cKo6Kax yKaa aHo qacno nap, 

u 

-thrx .a. aHH biX no ttHcny a a6n10-

B TBK>Ke C OOMOWblO CT8TH-

y qHTbiB8nHCb p930H8HCbl 1 KQ-

' p I (U I ). Pe3ynbTaTbi. 

MeHTOM MO>KHO rpy6o oue

BbiaeneHHbiX UaMH C06b!THA 

I K°K npuMeCb HaHMeHbWaSI. 

.fHOCTH 3 8 p51>KeHHbJX '18CTHU 

A H K" -qacTHU OT~na/4( 
). 0THOWeHHe 'IHCna '18CTHU, 

~0,32. VlMnynbCHOe pacnpe

"CSI OT pacnpeaeneHHSI ~-Me-

H e e 3H81.feHHe HMnynbCOB 

32) M :aa (anSI "• ~2,4) u -. rap. paauoro P K 0 ,. 

1yn bCa a ne paoM cnyqae 

'IHbiX K + -qacTHU (eM. Ta6-

lOBbte pacnpeaeneHHH coaep

r ) . 

-nap anSI n 8 • 2 npuaeae-

no OUeHK8M ,.-J5%),HCK8>K810T 

U3 BOnbH bll! Bbi6op 06beMOB 

>ll ponu, noapo6He e pe3ynb
a e nbHOJ! pa6oTe. 

c ne KTP :acpcj:JeKTUBH biX M ace II!<. + MO>KHO yau aeT b, ecnu coc•Ht Ta Tb c n e KTp 11.1( , npuHHB 

TT -M e 30H bl 38 l( -Me 3 0Hbl B T9X >Ke B3 8 HM O.D. 8 ACTB HSIX. n o ny"t8HH8H T 8 KHM o 6 p 830M 

cpoHoBa H ruc TorpaMM a npuae aeHa nyHKTupoM Ha puc . 2. Kpo Me :aToll oueHKU cpoH a anH ero 

onpea eneHuH npoa o.aunc H p ac'leT no MeToay M oHTe-Ka pno, npuqe M cnyqaJ!Hbi e Bbt6opKu 

yrnos H HMnynbCos npoeo.n.HnHCb Ha aKcnepHMeHTBn bHO nony\.feHHbiX cneKTpos A -rKnepo

HOB u K+ -Me30HOB. B pac'leTe Tpe6oaanocb BbtnOnHeHHe 3aKOHOB coxpaHeHUH 3Hepruu u 

HMnynbCa. npu TaKOM M e Toae pac'!eTa MoryT npOS!BHTbCSI cny'lal!Hble KOppenHUHH Me>Kay 

yrnBMH H HMnynbCBMH, H O M bl 0U 8 HHnH 1 I.JTO HX BKnB.n He npeBblW89T 1%. KpHB8SI npHse.ne

H8 Ha puc . 2 • H aKoH e u, c ne KTp :acj:JcpeKTHBHbiX Mace cpaBHHBancSI c Kpuaol!, pacc '!HTaHH Ol! 

n o CTaTHCTH'!eC KOJ! TeOpUH ( e M. pHC. 2). 

B pa6oTax
14

•
5 1 

a cne KTpe :acpcj:JeKTHBH biX Mace -nap a TT p-a3aHMOael!CTBHSIX 

npu 2,8 U 7,5 r :a a /c OTMe '!anOCb HanU'!He nHKOB npH 3Ha'!eHHSIX J65Q U 1750 M :aB COOTBeT

CTB e HHO. Vl 3 puc . 2 BUaHO, 'ITO B cneKTpe :acj:Jcj:JeKTUBHbiX Mace /.IAJ<.+ 3 aMeTHO Bblpa>KeH

H biX p e 30H 8 H C H biX COC T OHHHA B 3THX o 6n8CTSIX HeT. 

!<. 0 !<.+ -n a p bt 

llnsr Bht.aeneHH hiX HDMH a apsnKeHHbiX K -Mea oHos, po.>K,aaJOLUHXCH s na pe c a aperH-

CTpupoaaHHhiMU K0 (K0
) -Me3oHaMu, 6btnH nocTpoeHbi yrnoabte H HMnynbCHbie pacnpeaeneHHSI. 

0 HU noKa3aHbl Ha puc. 3. Vl3 3TOrO puCyHKa MO>KHO 3aKniO'IHTb, 'ITO yrnOBbie H HMnynbC

Hb19 pacnpeaeneHHSI [(- -Me30HOB COBilaaaiOT C COOTBeTCTBYIOlUHMH pacnpeaeneHHSIMK 

!(o -Me30HOB oT J(Of(o -nap
1 41 

anSI aayxny'!eBbiX H '!eTbtpexnyqeabiX 3Be3a, a TBK>Ke c 

)
x) 

pacnpeaeneHHSIMH K0 -qacTHU U3 K°K- -nap ( CM. puc. 4 • CpeaHBA HMnynbC l(- -Me3o-

HOB a c.u.M. rr- P -a3BHMoael!cTaust P*_ = (535+30) Mas/c He oTnHqaeTCSI 

uMnynbCa !(
0 -Me3 0HOB OT 1\.;;{0 -na/4~P;o =5~3:!:_3'4 M:aa/c ( n

8 
~2,4l. 

oT cpeaHero 

HH'Iero noao 6· 

HOrO Henb3SI CKa3aTb 0 pacnpeaeneHHSIX l(+ -Me30HOB OT l<.°K+ -nap. no-aHaHMOMy, 60nb

wast npuMeCb TT+ -Me30HOB U npOTOifOB (eM. Ta6n. J) CHnbHO UCK8>K8eT HMnynbCHbie H 

yrnoabte pacnpeaeneHHSI !(+ -Me30HOB (pHc. 5). 

8 pacnpeaeneHHU n o :acj:Jcj:JeKTUBHbiM Mace aM .U KoK- H86JtiOaaeTCSI nHK B o6naCTH 

1050-1100 M :aa, B hixoa <~ w HA 3 a TPH cTaHaapTH bi e owu6KH Haa cpoHOBbiMH KpHBbiMH. 

Ha pH c. 6 Ha pac npe aeneHHe f.l o -HaHec e Hbi HOpMHpoaaHH bi e no c ny'laSIM c 
K K xx ) 

,lf Kor< _> J,2 r :aa cj:JOHOBbie KpHBbi e , paCC'IHTaHHble no CTBTUCTH'IeCKOli TeOpHU H nf
6

/ 

x) l::lepo HTHOCTb coanaaeHust, paCC'IHTaHHBSI no Me Toay KonMoropoaa-CMupuoaa , 

COCTBBnSieT anSI UMnynbCHbiX pac npeaeneHUJ! 65% H 70% , U anSI yrnOBbiX - 85% H 9J % 

COO TB e T C T BeHHO. 

XX) npu pacqe Te cj:JOHOBbi X KpHBbiX no CTBTH CTH'I eC KOJ! Te opuu anSI nap K81lanhl peaK
UH.A, a K OTOpb tX p O>KJlBIO T CSI H3BeC TH bte pe3oHaHCbt, He BKn iQ q a nH C b. K a K n o Ka3al'- o f a MH a 

p a 6 o Te/ 7 /, pe30H8HCbi p H ~ He B HOC SIT CyWeCTBeHH Or O BK nBD. B npH p O>K.lleH HH !{
0 

!( - na p. 

BnuSIHHe pe3oHa Hcoa K* u N ...1.. ...l. o6cy >KaaeTCSI HU>Ke • 
• 2 
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MeTotly MoHTe-Kapno BbiweonHcaHHbiM cnoco6oM. BepostTHOCTb coanaaeHHst 3 KcnepKMeHTanb-
x ) 

HOI'O pacnpeaeneHH!t C tPOHOBbiMK KpKBbiMK Mana • C noMOlUbiO tPOpMynbi .6paJITa-BKrHepa 

6btnH onpe.neneHbi H nonO}K8HHe H wHpHHB peaoHaHca a cneKTpe M KoK _ • 0HH OKaaanHCh 

paBHbiMH COO TBeTCTBeHHO Mo ~ 1060 M 3B H r /2 = 30 Msa. 1130TOnH'!eCKHll cnHH 3TOI'O co

CTO!tHHS! ~ I. 

PacnpeaeneHHe s<P<PeKTHBHbJX Mace MK0K _ " oco6eHHO o6nacTb nHKa, T.e. cny'laH c 

M xox-< 1150 ~3B noaae pranHCb aanbHellweMy aHanHay. 

1. Ebino Hccne.noaaHo anHHHHe, KOTopoe MO>KeT OKB3BTb HBnHl..IHe npHMBCH " -Meao-

HOB HB flHK B cneKTpe MKoK- • nocKOnbKY 11 H K -M830Hbl HM810T p83Hbi8 M8CCbi, B 

c.u.M. rr p -aaaHMOtle llcTBHst ans1 paa HbiX 'laC Tell yrnosoro cneKTpa K- -MeaoHOB npH-

..M8Ch 11 -Me30HOB 6y.neT p83RH"'.HOA H .U88T HBH60nbWHA BKRBJJ. .O.nR 1.18CTHU 1 KOTOpbi8 ne

T!tT B aatlHIOIO nonyc¢epy. nyTeM HCCnetlOBaHHSI aaBHCHMOCTH MKoK _ OT yrnOB BbineTa 

K- - MeaoHOB a n a6. cHcTeMe 6btno ycTaHoaneHo, qTo npHMBCH 11- ·-Mea oHoa He OK83biBBIOT 

cywecTBeHH oro BnHSIHHSI Ha cneKTP s<P<PeKTHBHbiX Mace MKoK _ • M bi y6eaHnHCb, 'ITO H 

CRy"'BH pO>K.U8HHH K. -pe30H8HC8 He OK83biB810T BRHSIHHH KHH9M8TH1:f8CKOro X8p8KTe p a HB 

cneKTp M KoK-. npoaepeHO TaK>Ke, 'ITO pe30HaHCHbie s<P<PeKTbl B 3 TOM cneKTpe He MOI'YT 

6bJTb o6y c noan8Hbl BnHSJ·HHeM H 3BeCTHbiX HyKnOHHbiX pe30H8HCOB 1 nOCKOnbKY HX p O>KJleHHe 

B006we He 6binO o6Hapy>KeHO npH HCCnetlOBaHHH CneKTpOB Mace CHCTeM ( HyKnOH+ n T1 

1
.
2
xx) 

npH n =- , • 

2. 6btnH Kccne.aoaaH bi c neKTphi npononbHhiX HMnynbC OB C HCTeMbi K°K- B c.u.M. rr-p. 

0Kaaan ocb, 'ITO OHH n oao6Hbl tlnSI c ny'!aeB H3 o6naCTH nHKa ( T.e. M KoK _<1,2 r s a) H oc

TanbHbiX co6biTHll (pHc . 7 ). 3TOT ¢aKT r oaopHT o TOM, 'ITO nHK B o6nacTH - 1060 Msa 

He HBn~eTCSI n poCTbiM KHHeMBTH'!eCKHM s¢¢eKT OM , o6ycnoaneHHbiM K -MeaoHaMH, potlHB-

WHMHCSI B npKOe B C .. U .. Mo " p 

3. PeaoHaHc Me>+<ay K0 
" K -M eaoHaMH, no-BHtlHM OMy, c n oco6c TBOBan 6bi BbineTy 

K0 H K -- ... acTHll a CHCTeMe ueHTpa M ace B OtlHY cTo poHy. H aw K aaHHbie He npoTHBope'!aT 

3TOMy. 4acTb K°K- -nap H3 o6nacTR nHKa (- 30%) neTHT B yaKOM Ko Hyce BM ecTe - nH6o 

anepe.a, nH6o Ha3a.a . 

4 . PacnpeaeneHHe ~ " K --... acTHU a c . u.M. K°K --n a p bi OTHOCHTenbHO HanpaaneHHSI 

cyMMa pH oro HMnynbca an11 c ny'laea H3 o6nacTH nHKa 1050-1150 M sa aaHo Ha pH~ . 8 . B e

poS!THOCTb Taro, 'ITO pacnpe,aeneHH e no OOSTJ * coanaaaeT c H30TponHell cocTaBnSieT 65%. 

Ha OCHOB8H HH :3THX Jl8HHbiX Henb3H c,aenBTb onpeaeneHHOrO 38KniO q eHHSJ 0 COHHe COCTOSI-

HHSI ( K° K -). 

x) 0Ha oueHHBanacb no .MeToay KonMoro poaa-CMHpHoaa. H anpHM ep , aepoHTHOCTb 
COBll8JleH HSI :3KCnepHMeHT8nbHOrO pacnpe.aeneH HSI C KpHBOA 1 paccqHT8HHOA TIO CT8THCTH qeCKOA 

TeOpHH, paBH O 2•10-3 %. 
=> • noapo6Hee o pO>+<tleHHH K H HyKnOHHbiX Ha.Cl6ap 6yaeT coo6weHo B c neayiOwell 

pa6oTe. 

6 

PacnpeaeneHHst Mace /.1 K 

Horo MBTep~o~ana, He o6Hapy >K H 

peaoHaHCHbiX cocTOstHRll. B qa 

- 1410 Msa, o6Ha py >+<eHHoro 

B aaKniO 'IeHHe Mbl 6naro 

H A.MHxyna aa o6cy>+<tleHH H 1 

coTpyJJ. HHKOB BbP·nrcnHTBnbHor 

B COCT8BR9H HH nporpBMM H TII= 

I. BaH raH-'IaH, M.vi.ConoBb 

2. B.vi.BeKcnep, H.M. BHpRc< 

HryeH llHH TbJ, M.VI. Con 

3. 11.BpaHa. MaTepHanbi Coae 
796, 38, 1961. 

4. BaH IOH-qaH, B.~.BeKcnep 
HryeH llHH Tbi, B . H.neHe 

5 . E.B. Kya Heuoa , E.n .KyaHe 

6. VI.B • .{lyHHH- 6apKoBcKHll, H 

CTHK8 B TeXHHKe. r oC H3.Q8 

7. B.A. 6enSIKOB, B . VI. BeKcne 
A .MHxyn, B.H. neHeB, E.C 

8. R .Annenteros, D.N.Edwards. n 



h coenaneHHH aKcnepHMeHTBnh-

10 cjJopMynbi .6pal!Ta-EIIrHepa 

1e M l<oK _ • 0HK oKa3aniiCb 

OT OO HqeCK JtA CIT HH ~TOrO co-

nBCTb flHK8 1 T.e. cnyqaH C 

HMeJOT p83HbJe M8CCbi 1 B 

·neKTpa K- -Me30HOB npH-

n .OnH lf8CTHU 1 KOTOp bie ne

MKol< _ OT yrnos BbineTa 

-Me30HOB He OK83biB810T 

, Mbl y6eaHnHCb, qTo 11 

~MaTHqecKoro xapaKTepa HB 

B 3TOM cneKTpe He MOryT 

~~ ITOCK' OnbKY HX po>KneHHe 

C CHCTeM (HyKnOH+n TT 

:HCTeMbl 

T. e. MKol<_<1,2 r 3B) II oc

<K s o6naCTH - 1060 M3B 

cnoco6cTsosan 6b! BbineTy 

~H naHHble He npOTHBOpeqaT 

3KOM K OHyce BMeCTe - nH60 

:>1 OTHOC HTe nbH O HBnpaeneHHH 

0 M3B aaHo Ha pH c . 8 . B e-

30Tpon Hell COC TBBnReT 65%, 

H an p11Mep, sepORTHOCTb 
:c qHT8 HHOA flO CTBTHCTHlfeCKOR 

leT coo6meHo s cneayJOmeJI 

PacnpeneneHlHJ Mace M KoK _
17

+ , nocTpoeHHbi e HB ocHOBBHHH nawero aKcnepHMeHTBnb

Horo M8TepH8n8, He o6Hapy>KHB810T flHKOB 1 KOTOpble MO>KHO 6binO 6bJ npHClHC8.Tb H8flHlfHlO 

pe30HBHCHhiX coc T OHHA'A. B lf8.C THOCTH 1 neT yxa38HHH HB cywecTeoeaHHe nHKa e o6nacTH 

- 1410 M3B, o6Ha py)!{eHHoro s pa6oT/
81 

B 3BKnJO qeHIIe Mbi 6naroaap11M B.Vf.BeKc nepa , M.Vf.noaropeuKoro, Vf.B.'-IysKno 

11 A .MI<xyna 3a o6cy)!{ JleHIHI " ueHHbie 3aMeqaHIHI, rpynny na6opaHTOB 3a 1!3 MepeHHSI 11 

COTPYllHHKOB B biqHc nHTenbHoro ueHTpa OV!51Vf H.H.rosopyHa " H.<t>.M apKoBy 38 noMOill b 

B COC T aeneHHH nporpaMM H npoeeneHHe BbllfH:CneHHA. 

n II T e p 8 T y p a 

I. BaH raH-qaH, M. Vf.ConosbeB, IO.H .WK061!H, nT3, I, 41, 1959. 

2. B.Vf.BeKcnep, H.M. BHpstcos, Vf.BpaHa, KHM XH VIH, E.H. KnaaHHuKast, A.A.Ky3Heuos, 
HryeH DHH Tbi, M.Vf. ConosbeB, T.XocjJMOKnb, '-leH n .. H-SIHb, )f(3T<t>, 44, 84,1963. 

3. Vf.BpaHa. MaTepl!anbi CosemaHHSI no MeTOJlHKe ny3blpbKOBbiX K8Mep. npenpiiHT OV!51Vf 
796, 38, 1961. 

4. B aH IOH-qBH, B.l-1 .BeKcnep, Dy IOaHb-uaJI, E.H.KnaJlHHUKBst, A . A. Ky3Heuos , A,MI!xyn, 
HryeH DHH Tbi, B.H.neHeB, E.C.CoKonosa, M,Vf.Conosbes. )f(3T¢>,43,815,1962. 

5. E.B. Ky3Heuos, E.n.Ky3Heuos, ·51.51.WanaMOB, A.<t>. rpawHH. )f(3T<t> , 42, 1675,1962. 

6 . Vf.B.kJ.yHIIH-6 apKoscKHJI, H.B. CMHpHos . T eo pHst sepostTHOCTell " MaTeMBTHqec KaR cTa.,. .. -
CTHK8 B TeXHIIKe. rocH3)laT TeXHIIKQ-Teope TIIqec KOl! niiTepaTypbi, MoCKBB, 1955 . 

7. B . A . 6enRKOB, B. VI. B eKcnep, H.M. BllpSICOB, E . H . Kna)lHIIUKaR, r.Vf. K onbinOB , 
A .MHxyn, B.H. neHeB, E.C. CoKonosa , M. VI. ConoBbeB. npenpHHT OV!51Vf P-1506 ,1964 . 

8. R .Annenteros, D.N.Edwards. The Siena Conference on Elementary Particles, 1963. 

PyKonHch nocTynHna e H3naTenbCKHA oTnen 
4 MBpTa 1964 r. 
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PHc. 1 a , 6 , s, r . VIMnym:.C:HbJe la), (sJ u yrnoohie {6) , (r) pac npe.neneHHH K + -Meao uvu 
(a ,6} u A- runepot.os (e,r) OT A/C" nap a c .u.M. rr -p -eaaHM OD.e Ac TBH SJ. nyHKTHpo M 

o6oanaqeHbi pac npe.aen e HHSI K0 - Meaonoe, A -runepoHos OT AK0 nap, uopMupos a HH oe 
Ha cneKTpbi ](+ -M eaou o e. nnaeHhi e KpHe bie Ha HMnynbC II biX pacnpeneneHuHx - peayn b

TaT pac'ieTa no c TaTHCTH"l eC KOA Teop~ot. C n e KTpbi A -rune po n oe npHeeaett hi c n onpau

K BM H H8 acP¢e KTHBH OC Tb perHC Tp8U HH 8 sciJcfle KTHBH OM 06beMe K 8 Mepb 1. 
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.'I /tiC" ~ il~C ~ .J.i. 

(a) 

• Puc_ 7 a ,6 . PacnpeaeneHHSI npoaonbHbiX cyMMBpHbiX HMnynbCOB Pi 
K0 u K- MeaoHOB s c.u.M. "-P -saauMoaeliCTBHSI anSI 

asyx paaHbiX rpynn co6biTHll a) anSI cnyqaes, HMeiOLUHX 

MKoK:$1,2 ras/c, 6) anSI cnyqaes cMKo,(_1,2 ras/c. 
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P11c . 8. Yrnoaoe pacnpe.o e neHHe E{· -Me30HOB .on11 

C06b1TIIl! C 1,0 <oiiKoK.$1,15 r3B B C06CTBeH

HOl! CHcTeMe K°K - nap OTHOCHTenbHO Hanpaa

n eH HH cyMMB pH oro lfMnyn bCa K0 H K- -'iaCTifU. 

nyHKTI!pOM 0603HB 'i e HO 8H8nOrH'iH Oe p acn p e.oe

neHHe .a n SI OC T B n bHblX C06bJTHA. 


